[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
Nhdopmauns MIAHHETEPCTBO HAYKH H BBICIIIET'O OFPA3OBAHUSA POCCUMCKOMN ®EJIEPAITAN
®WNO: Knoukos HOpwuit Cepreesuy den¢paabHOE TOCYAAPCTBEHHOE OIOKETHOE

Romxocty: u.0. pexTopa o0pa3zoBaTenbHOE YUPEKICHHE BBICIIETO 00pa30BaHuUs

fara nopnwcanns: 21.05.2025 153140 oM EHC KW MHTY CTPUAJIBHBIN YHUBEPCUTET»
YHUKaNbHbIV NPOrpaMMHbIN KJTHOY:

4e7c4ea90328ec8e65¢5d8058549a2538d7400d1

YTBEPXJIAIO
[Ipencenaresnb SKCIEPTHON KOMUCCUU
Bbapbakos O.M.
«» 2025r.
PABOYAS ITPOT'PAMMA
IUCLAIIIAHEI: MareMaTH4YeCKHil aHAJIN3
HapaBJICHUE MTOJTOTOBKHM: 09.03.04 IIporpaMMHasi HHKEHePHs

HAIIPaBJIEHHOCTD (IIPOQHIIB) Pa3pa6oTka nporpaMMHO-UH(POPMAITHOHHBIX CUCTEM

dbopma o0yueHusI: OYHasA



PaGouas mporpamma paccMoTpeHa
Ha 3acefanuu kKadeapsl Marematuku u npukiaaabsix UT

IIporokomn Ne



1. Hean u 321244 0OCBOCHUS TN CHUIIMHBI

Lenb AUCHUIUIMHBL: SIBJISETCS O3HAKOMJICHHE C (YHIAMEHTAIBHBIMHA METOJAaMHU HCCIIEOBAHUS
IEPEMEHHBIX BEJIMYHMH MOCPEJICTBOM aHaIN3a OECKOHEYHO MaJIbIX, OCHOBY KOTOPOI'O COCTaBJIIE€T TEOPUs
T QepeHIMaIbHOr0 U UHTETPAIbHOTO ucuuciaeHus. OObeKTaMH HM3y4eHHs B JaHHOW IAMCHUILIMHE
ABIISIIOTCS, Ipexnae Bcero, QyHkuuu. C MX NOMOLIbI0 MOTYT ObITh C(HOPMYIMPOBAHBI KAK 3aKOHBI
OpPUPOIBI, TAK U Pa3HOOOpa3HBIE MPOIECCHI, MPOUCXOASAIINE B IKOHOMHKE, MPUpoae, TexHuke. OTcrona
O00BEKTHBHAs BaXXHOCTb MAaTEMAaTHYECKOI'O aHalu3a Kak cpeincTBa M3ydeHus (yHkuui. [ucuumniunnHa
«MaremaTH4eCKU aHAJIU3» OTPAXKAeT BA)KHOE HAIPABIICHUE PA3BUTHS COBPEMEHHOM MaTEMAaTUKH, B HEN
paccMaTpUBaIOTCS BOIPOCHI, CBSI3aHHBIE C METOJaMU BBIYMCIICHUN.

3a1a4y JUCLUIUIAHBIL:

- Pa3BUTh MAaTEMaTUYECKUI KPYTro30p CTYIEHTOB;

- 06yT-II/ITb CTYACHTOB BaXKHEHIITUM TCOPCTUUCCKHUM ITOJIOKCHUAM MAaTECMATUYCCKOT'O aHAJIM3a,
AHAJIMTHYCCKHUM MCTOJaM,

- BbIpa0OTaTh y HUX HABBIKM PEIICHHs] KOHKPETHBIX 3a1ad, TPeOYIOIUX HCCIEIOBAHUS
(GYHKIMI 1 BBIYMCIIEHUS CBSI3aHHBIX C HUMH BEJIMYHH.

2. Mecto qucuumiunsl B ctpykrype OIIOII BO

JlycuumirHa OTHOCUTCS K JUCLUIUIMHAM 0053aTebHOM YacTH yueOHOro I1aHa.

Heo0OxonuMbpIMu yCII0BUSMU 1J11 OCBOEHUS JUCLMIIUHBI SBIISIOTCS:

3HAHUE:

- npuoOpeTeHHbIe B PE3yJbTaTe OCBOCHHUS IIKOJIBHOTO Kypca MaTeMaTHKHu (apudmernka
LEJBIX YUCEeI, FJIEMEHThl TEOPUU MHOXKECTB U KOMOMHATOPUKH, anredpa MHOTOUYJIEHOB, TOKIECTBEHHbIE
npeoOpazoBaHus), UHPOPMATUKH;

yYMEHHeE:

- paboTaTh € HAay4HOM JIUTEpAaTypoll W JPYrUMH HCTOYHHMKAMHM HAyYHO-TEXHHYECKOH
uH(pOpMallMK: TPAaBUIBHO YUTaThb MaTeMaTHYECKHE CUMBOJIBI; BOCIPUHUMAaTb W  OCMBICIHMBAThH
UH(POPMAIIHIO, COAECPIKALIYI0 MATEMaTHUECKUE TEPMUHBI,

BJIAJICHHE!

- HaBbIKaMU pabOThl ¢ MAaTEMATUYECKUMU METOAAMH U MOJIEIISIMU;

- HaBBIKAMM  HCIOJIb30BaHUS ~ KOMIBIOTEPHBIX TEXHOJOTMH M CpelIcTB  0OpabOTKU
UH(pOpMAIIHH.

CopepxaHue JUCIUIUIMHBI CITYKHUT OCHOBOM JJIs1 OCBOEHUS AUCUMILINH «Teopusi BepoaTHOCTEN U
MaTeMaTU4YeCKasl CTaTUCTHKA», «BbrluncinTenbHas MaTeMaTHKay.

3. Pe3yabTarbl 00y4eHHs 10 THCHHUIIAHE

[Tpouecc n3ydeHus: TUCHUILIMHBI HAallpaBlieH Ha (OpMHUpPOBaHHUE CIAEIYIOIINX KOMITETEHITHIA:

Tabmuna 3.1
Kon n HanmeHoBaHue Kon n HauMeHOBaHUE UHIUKATOPA Ko n HaumeHOBaHUE pe3ysibTaTa 00y4eHus Mo
KOMIIETEHIIUH noctmkenus kommnereHnuu (MK) JUCLIUTUIMHE

YK - 1 Cnocoben | YK — 1.1 Ocymectiusier BbiOop | 3Hath (31) OCHOBHBIE IpHEMBI PabOTHI C
OCYIIECTBIISATH MOKCK, | aKTyaJbHBIX POCCHICKUX U 3apyOexkHbIX | HH(OpMaluel, HEoOXoIUMOH JuIi pelIeHUs
KPUTHUYECKUH aHaJIM3 M CHHTE3 | UCTOYHHMKOB, a TaKkKe MOUCK, cOOp M | ITOCTABJICHHOM 33Ja4H.
nHdopmarmy, NPUMEHATh | 00paboTKy MHpOpMaimu, HeoOxoaumolt | Ymers (Y1)  ocyllecTBisTh  TOUCK
CUCTEMHBIN TOJX0] JUIsl | JUIS pelICHHMs TIOCTABJICHHOW 3a/1a4n nH(pOpMaLMK [T PEIICHNS MOCTABICHHOMN
peLIeHUs [TOCTaBICHHBIX 3a/1a4 331241 110 Pa3IUYHBIM THIIAM 3aIPOCOB

Brnaners (B1) mpuemamu paboThl C TEKCTOM H

nHdopmanmeil, HaBbBIKAMH XPaHEHUS,

00paboTku nHOPMAITHH.




YK - 12 Cucremarusupyer u | 3HaTh (31) OCHOBHBIE METONBI  PEUICHUS
KPUTHYECKH aHaIM3UPyeT | MOCTABJICHHBIX 3a1a4
nHpopManuio, TONyYeHHYI0 U3 pa3HbIX | YMeTh (Y1) aHanu3supoBaTb HEOOXOIUMYIO
HUCTOYHHMKOB, B  COOTBETCTBHHM ¢ | MH(OPMALMIO JJIs pEIICHNUS 3a/1a4
TpeOOBAHUSAMHE U YCIOBUSAMHE 3a/1a91 Bnaners (B1) HaBBIKAMH BBIOOpa
ONTUMAJILHOT'O PELICHUS 33134
OIIK — 1 Cmocoben mpumensts | OTIK. S - 1.1 Ob6nanaet | 3HaTh 32) OCHOBHbIE TIOHATHUS
(dbyHIaMeHTaIbHbIE 3HaHUS, | QyHIaMEHTaIbHBIMU 3HAHUSIMH, | MaTeMAaTU4ECKOIo aHaJlu3a
[I0JIy4YEHHBIE B 00JacTh | MOITYIeHHBIMHU npu n3ydeHu” | YMmets (Y2) NpuMeHsTh CTaHJapTHBIE METOJIbI U
MaTeMaTHYECKHUX u (un) | MaTeMaTUYECKUX, €CTECTBEHHOHAYYHBIX | MOJNEIM K DEIICHHIO 3aJau4 MaTeMaTH9IeCKOTo
€CTECTBEHHBIX HaykK, U | W  OOMEHHKEHEpHBIX  JWCIUIUINH, | aHAIN3a
HCIIOJIb30BaTh HX B | METOJaMH TCOPETUYECKOTO u | Bragets (B2) 3HaHHAMH MaTEeMaTU4YEeCKOTO
npodeccCHoHaNEHON OKCIIEPUMEHTAIILHOIO HCCIECAOBAHMA W | aHaiuu3a, HEOOXOAMMBIX B  IIOBCEJHEBHOM
JIeSITEIIbHOCTH MPUMEHSIET HX IPH  PELIEHWH | KHU3HH, TUTSt U3Yy4EHHUS CMEXHBIX
CTaHAAapTHBIX 3a/1a4 HPO(i)eCCHOHaHBHOP'I €CTECTBCHHOHAYYHBIX JUCLUIIIINH
JIESITEIIbHOCTH

4. O0beM JUCHUILTHHBI

OO6uuit 00beM AuCHUILUIHHBI cocTaBiseT 10 3aueTHbix enuaull, 360 yacos.

Tabmuua 4.1.
Dopva Kype/ AynuTOopHBIE 3aHATHSA/KOHTAKTHAs paboTa, yac. CaMocTosTebHAs Komtpos, Dopma }
IIpakTraeckue JlaGopatopHsie TIPOMEKYTOYHON
o0yueHus CEMECTP Jlexm paborta, gac. yac.
3aHATUA 3aHATUA aTTeCTallun
Ounas 171 34 52 - 58 36 OK3aMeH
Ounas 1/2 34 52 - 58 36 OK3aMeH
5. CTpyKTypa u coepkaHue TUCHUILIMHbI
5.1. CtpykTypa IUCHUIUIMHBL: ouHast popma obyuerus (ODO)
Tab6muma 5.1.1
P AynnuTopHbIE 3aHATHS,
No TpyKTypa AuCLL yac. CPC, | Bcero
Kon MJIK | OuenovHoe cpeacTBo
w/n Howmep HaumenoBanue Jac. , Jac.
JL Ip. JIa6.
pazziena pazzaena
1 cemectp
1 1 IIpenen yucnoBoit 2 3 ) 4 15 VK-1.1
[IOCJIEOBATEILHOCTH YK-12 N
OMK S 1.1 | YueOmsii cipunr 1
= | YueGHblif cnpunT 2
IIpenen uncnoBoi VK-1.1
2. 2. P J&I)YHKIII/II/I 8 12 - 5 25 VK — 1.2 VYueOHbli cipuHT 3
OIIK.A-1.1
HenpepsiBHble YK-1.1
. . 4 - 1
3 3 GhyHKIIH 6 > S VK-12
OIK.A-1.1
IIpousBoanbie 1 VK-1.1 o
4, 4, maddepermmanm: 6 10 - 6 22 VK 1.2 Yu4eOHnsbIii cipuHT 4
OIK.A-1.1
OCHOBHBIE TEOPEMEBI O VK-1.1
5. 5. I hepeHInpyemMbIxX 2 3 - 10 15
yHKIIAX VK-12
OIIK.A-1.1
IIpaBuna Jlonurans .
®opmya Teiimopa VY4eOHbIi cCIpuHT 5
Tprioenms VYueOHslii cipuHT 6
6. 6. ¢ depeHIHaTBLHOTO 4 4 - 7 11 ;’Igililz
HCUYUCIICHUS K OMK.5 — 11
HCCIIEI0BAaHHIO
GbyHKIHIA




[IpousBoaHbie U

7. 7. ILI/I(l)(l)epE: HIHAJIBI 2 4 - 6 12 YK-1.1 YueOHbIi cripuHT 7
(yHKIMIH MHOTHX VK-12
IIEPEMEHHBIX OIIK.A-1.1
JlokanbHble VK-1.1
8. 8. 9KCTPeMyMbI QyHKIUH 2 4 - 5 11 VK-12 YueOHbIH CIpUHT 7
MHOTHX IIEPEMEHHBIX OIIK.A-1.1
9. 9. HesBrbIe QyHKINH 2 4 - 5 11 S},I?-lilz Y4eOHsIii cipuHT 8
OIIK.A-1.1
i - VK-1.1 o
10 10 Y CIIOBHEII KCTpeMyM 2 2 5 9 VK 12 Y4eOHbIii cipuHT 8
OIIK.A-1.1
11 | Dxzamen _ _ } 36 36 VK-1.1 OK3aMEeHallMOHHbIE
VK-12 BOIPOCHI U 3aJaHUS
OIIK.A-11
2 cemecTp
Pacuetnas
Heonpenenénnsiit VK-1.1 pabora Ne 1 na
12 12 pHTerpan 4 6 - 6 16 VK12 " TeMy: }
OnK.s—11 | «Heonpenenénmprii
MHTETpa»
Pacuetnas
Heonpenenénbiii VE-11 paGora Ne 2 Ha
13 13 6 10 - 6 22 TeMy:
HHTErpan YK-12 .. .
onk.s-11 | «Heompenenénuprii
HHTETpaI»
OnpenenéHublit VK-1.1 PacuetHas
14 14 UHTerpal 4 6 8 18 VK-12 pabota Ne 3 Ha
OIK.51 - 1.1 TeMy"
«OmnpenenéHHbIii 1
15 15 HecoOcTBeHHbIE 2 4 ) 6 14 YK-1.1 HECOOCTBEHHBIH
MHTETpaIbl OIEIIE;{ 1-21 L UHTETpa»
16 16 YwcaoBsIe psIbl 2 4 - 6 12 ;;f;lilz Pacuetnas
OMK ST — 1.1 pa§0Ta Ne 4 Ha
D yHKIMOHAIIEHEIE VKA1 Temy: «HucnoBble u
17 17 MOCJIE0BATENEHOCTH U 2 4 - 5 11 VK-12 CTEIICHHLIC PANBI»
psAasl OIIK.Ag-1.1
. VK-1.1
18 18 CrereHHBIC PSIBI 2 4 5 11 VK 12
OIK.A-1.1
OOBIKHOBEHHbIE VK-1.1 Pacuernas
19 19 ¢ depeHanbHbIe 8 8 - 11 21 VK-12 pabora Ne 5 Ha
YpaBHEHUS OIIK.A-1.1 TEMY:
VK-1.1 «duddepenmansa
20 20 Pasuoctrre 4 6 - 5 15 VK-12 bI€ U Pa3HOCTHbBIE
YPaBHEHHA ONK.A-11 YPaBHEHHS»
21 | Dxzamen _ _ ) 36 36 YK-1.1 OK3aMEeHallUOHHbIE
VK-1.2 BOIIPOCHI U 3a1aHUSA
OIIK.A-1.1
HUroro: 68 104 - 188 360 X X

3ao04Has popma o0yuenus (3@0)

He peanuzyercs
04YHO-3204HasA popMma 00ydenus (O3PO)
He peanusyercs

5.2. Coaep:xanue AMCUMIIMHBI.

5.2.1. ConeprkaHue pa3iesioB AUCHUILIMHBI (IUIAKTUYECKUE SAUHULIBI).

Pa3nen 1. [lpeaes unc/ioBoi moc/iea0BaTeIbHOCTH




Omnpenenenust nipeaena 4ucioBord ¢yHknuu mo [eitne m mo Komm. DKBUBAJIEHTHOCTH ABYX
onpenenenuii. CpoiictBa ¢yHkumid, umeromux mnpenen. Kputepuit Komm cymecTBoBanust mpenena
¢ynkuuu. Ilpenen no MHoxecTBY. OnHOCTOpOHHHME mpenenbl. llpenen MOHOTOHHOM —(QyHKLHUU.
Beckoneunsie mpenensl ¢GyHKUMU. YacTHYHBIE TpPEIENbl, BEPXHUH W HIDKHUN Tpenensl (QyHKIUH.
3ameuarenbHbie npenenasl. CpaBHeHue pocta QyHkiui. CumBoasl D. Jlanmay «O» u «o». Ilpumepsr
cpaBHEHHs pocTa (PyHKIMI. DKBUBaJICHTHBIC ()YHKIIUH.

Pa3nen 2. [lpenen unciioBoii pyHKIMU

HenpeposiBHOCTh QyHKIMU B Touke. OTHOCTOPOHHSSI HEMIPEPHIBHOCTh. HempepbhIBHOCTh (YyHKIIMU
Ha NpoMexyTKe. JIokalbHble CBOMCTBA HempepbIBHbIX (PyHKIMH. HenpepbIBHOCTH CIOKHON (DYyHKIMH.
HenpepsiBHOCTh 00patHO#l (yHkumuu. HempepsiBHOCTE 31eMeHTapHBIX (yHkimidi. Touku paspeiBa U UX
knaccugukanus. TeopeMbl 0 QyHKIUAX, HENPEPBIBHBIX Ha OTpe3Ke: TeopeMbl Beillepmirpacca, Teopema
bonpnano-Komnm o mpoMeKyTO4HBIX 3HaYEHUX, Teopema KaHnTtopa 0 paBHOMEPHON HENPEPBIBHOCTH.

Paznen 3. HempepbIBHbIE (PyHKIHH

Bektopsl. JIunelHble omnepauuu Halx Bekropamu. IIpoekumst BekTtopa Ha ocbh. JleKapTOBBI
KOOpAMHAThl BEKTOPOB M ToueK. CKalsipHOE IpPOU3BEACHUE BEKTOPOB, €r0 OCHOBHbIE CBOMCTBA,
KOOpAMHATHOE BbIpakeHHE. BEKTOpHOE U cMelIaHHOE ITPOU3BENECHUS BEKTOPOB, UX OCHOBHBIE CBOMCTBA U
reoMeTpuueckuii cmpica. KoopinHaTHOE BbIpaXK€HUE BEKTOPHOTO U CMEIIAHHOTO POU3BEICHUI.

Pa3nen 4. [IpousBoanbie u a1 depeHunasibi

IIpousBonnas ¢yHkuuu, €€ reomeTpuueckuid u ¢usndyeckuid cmbict. uddepenunpyemoctsb
¢ynkuuu. CpaBHeHHE MOHIATUN MPOU3BOAHON U nuddepenmmpyemoct. Auddepenunan pyHkuuu u ero
reoMeTpuueckuil cmbicii. CpaBHEHHME MOHATUH HENpepbIBHOCTH U AuddepeHuupyemoctu. Kpurepuii
muddepentmpyemocta.  uddepenuupoanue apudmerndeckux onepauuid. JIuddepennupoanue
obOparnoit Qyukuuu. duddepenuupoBanue cioxHod QyHkuud. MHBapuaHTHOCTH (OpMBI 3amucu
neporo auddepennuana. [IpousBogusie dyieMeHTapHbIX (QyHKIMNA. Beicmme mpousBojHbie. Beicmme
muddepentmansl. Popmyna JleiGHuUIA.

Paznen 5. OcHoBHBbIe TeopeMbl 0 TUG PpepeHIpyeMbIX PYHKIUAX

Teopembr ®epma, Posus, Jlarpanxka, Kommu. Teopema lapOy O HMpOMEXYTOUHBIX 3HAYEHHSAX
IIPOU3BOTHOM.

Paznen 6. [IpaBuia Jlonurans

[lepBoe mpaBwino Jlomurans (HeonpenenEéHHOCT, BUIA %) Bropoe mpaBuno Jlonuransa

(HeomnpenenéHHOCTh Bua £). HeonpeneneHHOCTH IPYTriX BHIIOB.
(e o]

Paznen 7. ®opmy.a Teiinopa

Mtuorounen Teitnopa. O6mmit Bug popmynsl Teitnopa. @opmyna Teitsiopa ¢ OCTaTOYHBIM WICHOM
B Qopme Ileano. EnuHcTBeHHOCTH mnpezcTaBieHuss (QyHkuuu MHorowieHoM. @opmyna Teitnopa c
ocTaTOYHbIM wieHoM B ¢opmax [lnémunexa-Poma, Jlarpamka, Komm. @®opmyna Teitnopa B
nuddepennuanax. Pa3nokeHus OCHOBHBIX dJIEMEHTApHBIX PyHKIHH 110 popmyie Teimopa.

Paznen 8. llpuioxkenus nuddepeHINAIBLHOr0 HCYHCIEHUA K HCCIeJ0BAHUIO

Kputepuii mocTosHCTBa (QYHKUUHU. YCIOBHE CTPOTOMl MOHOTOHHOCTH (yHKIUH. JlokalbHbIE
skcTpeMyMbl. HeoOxonmMoe yciioBHe JIOKadbHOTO SKcTpemMyma. JlocTaToyHbIE YCIOBHS JIOKAIbHOIO
JKCTpeMyMa B TepMHUHaX IEpBOH, BTOPOM, n-oi mpousBoAHOH. Beimyknbie ¢ynkuuu. [loctarounoe
YCIIOBUE CTPOTOM BBIMYKJIOCTH B TEPMHUHAX MNEPBOM W BTOpOM Mpou3BogHOW. Pacnonoxkenue rpaduka
BBIMYKIOH (DYHKIMH OTHOCHTENBHO KacaTenbHoil. HepaBenctBo Iemcema. Hepasencra I'émbiepa,
Komm-bynsikoBckoro, Munkosckoro. Touku nepern6a. Heobxoaumoe yciosue neperuda. [locratounoe
ycnoBue neperunba. Pacnonoxenue rpadguka (QpyHKIUM OTHOCHTEIBHO KacaTeNbHOM B TOUYKE meperuoda.
AcuMnTOTH QYHKITHAH.

Paznen 9. Heonpenenénublii mnHTErpaj

[TepBooOpasnas. CTpoeHre MHOXECTBa MepBooOpa3HbIX. HawanpHbie ycmoBus — Komm.
Heomnpenenennsiii uaterpan. Tabmuunblie nHTerpansl. CBoMCTBAa HEONMpPEAECNEHHOTO MHTErpajia. 3aMeHa
IIEPEMEHHOM M UWHTETPUPOBAHUE II0 4YacTAIM B HEONPENCIEHHOM uHTerpaine. MHTterpupoBanue
palvoOHaIbHBIX GbyHKUIMH. WNHurerpuposanue IpOOHO-TMHEHHBIX UPPALMOHAIILHOCTEM.
Hudbdepennmanbupiii  OmHOM. HWHTErpupoBaHHME KBaapaTHYHBIX HpparmoHaibHOCTeH. [logcTaHoBKM



Oitnepa. MHTErpupoBaHre TPUTOHOMETPUUYECKUX BBIPAKECHHUI. YHHBEpCaIbHAsl TPUTOHOMETpUUYECKAs
NOJCTaHOBKA. IHTErprpoBaHue TPAaHCUEHACHTHBIX (DYHKITHIA.

Pa3nen 10. OnpenenéHublii ”HTErpaa

3anauu, NpUBOASAIINE K NOHITHUIO onpeaenéHHoro uHrerpaina. Onpenenenne nHrerpana Pumana.
WNurerpan Pumana, kak mpeaen mno Oasze. MHrerpanm Pumana Ha s3bIke IOCJIEI0BAaTEIbHOCTEH.
OrpannyeHHOCTh HMHTErpupyemoil ¢ynkuuu. Heunrterpupyemocts mno Pumany ¢ynkuuum [lupuxie.
WNurterpanbupie cymmbl JlapOy u ux cBoictBa. Kpurtepuii wmHTerpmpyemoctu Pumana. Kpurepuit
UHTETPUPYEMOCTH B TepMHUHAaX KojeOaHWi (yHKIMHU. VHTErpHpyeMocTb HENpEphIBHONH (QYHKIUH WU
(GyHKLMH, UMEIOIIEH KOHEYHOE YHMCJIO TOYeK paspbiBa. VHTErpupyeMoCTh MOHOTOHHOW (YHKLUU.
HuTerpupyemMocTh CIOXKHOM (QyHKUMU. ApupMETHYECKHE ONEpallii C MHTEIPUPYEMBIMH (QYHKIUSMHU.
Bepxuuii m HwxHui uHTerpansl JlapOy. MaTterpanst JlapOy kak mnpenensr cymm [lapOy. Kpurepuit
UHTETPUPYEeMOCTH (YHKIIMM B TEepMHHaX paBeHCTBa e€¢ wuHTerpanoB JlapOy. OcHOBHbIE CBOICTBa
ONpEACIEHHOr0 MHTErpajga: HHTErpajl OT €OUHUIBI, MOHOTOHHOCTb, JMHEHHOCTH, aIJUTHBHOCTB.
Hepasencrtsa s unrerpanos. IlepBas Teopema o cpeiHeM 3HaueHUU. MIHTErpasn ¢ nepeMeHHbIM BEPXHUM
npenenoM. HenpepbIBHOCTh MHTErpaja mo BepxHemy mpeneny. uddepennupoBanue uHTErpaiga o
BepxHeMy mpeneny. Bropas teopema o cpennHem 3HaueHun. ®opmyna HbroTona-Jleitbnuna. 3ameHa
IIEPEMEHHOM W HHTErpUpOBaHUE II0 4YacTaM B onpenenéHHom unrerpaine. ®opmyna Telnopa ¢
OCTaTOYHBIM WJIEHOM B HHTerpaibHoil ¢Gopme. WHTerpanbHbie HepaBeHcTBa [ 'é€npaepa, Kommm-
bynskoBckoro 1 MUHKOBCKOTO.

Pa3nen 11. HecoOcTBeHHbIE HHTErPaJIbI

Omnpenenenre HECOOCTBEHHOTO HWHTETpajia ¢ OJHOW 0co0oil Toukoi. Popmyna HeioToHa-
JleiiOHMIa U1 HeCOOCTBEHHBIX MHTErpajioB. IIpu3Haku cpaBHEHUS Uil HECOOCTBEHHBIX MHTEIPAJIOB OT
HeoTpuuaTenbHbix (yaknmii. Kpurepuir Komu cxomumocTi HeCOOCTBEHHOTO MHTErpaia. AOcoioTHas
cxoauMocTh uHTerpana. [lpuznaku Abens u Jupuxiie cxoquMocTH HeCOOCTBEHHOTO HHTErpala.

Paznen 12. IlponsBoanbie u AuddepeHunaibl GyHKIMIA MHOTHX NepeMeHHbIX

YacTHble NPOU3BOAHBIE. | €OMETPUUECKUIT CMBIC YaCTHBIX MPOU3BOIHBIX. YacTHBIE MPOU3BOAHbIE
u HenpepblBHOCTB. Juddepenuupyemocts ¢ynkuuu. Kpurepuit nuddepenuupyemoctu. CpaBHeHUE
HNOHATHUI YaCTHBIX NMPOM3BOJAHBIX U Aupdeperunpyemoctr. CpaBHEeHHE MOHATUH nUpdepeHIupyeMOCTH
u HenpepblBHOCTH. KacarenbHass MJIOCKOCTh W TE€OMETPUYECKUN CMbIcH U epeHIMpyeMOCTH.
Huddepennman. 'eomerpuueckuit cmbicn auddepenunana. IlpaBuwio nuddepeHIupoBaHus CIOXHOM
¢yukuun. MaBapuanTHOCT opMBbl 3anucu nepsoro auddepennumana. [IpousBonHas 1o HanpaBiIEHUIO.
I'paguent. YacTHble MPOU3BOAHBIE BEICIINX MOPSAAKOB. TeopeMa 0 paBEHCTBE CMEIIAHHBIX TPOU3BOIHBIX.
HenpepeiBHOo nuddepennupyemsle  pynkuuu. AuddepeHunansl BBICHIMX — MOPSJIKOB. YCIOBHE
MHBapUaHTHOCTU BhICIIMX JU(QepeHInanoB OTHOCUTENBHO 3aMeHbl iepeMeHHbIX. @opmyna Telinopa ¢
OCTaTOYHBIM uIeHOM B ¢popMme Jlarpanxka u B popme [leano. @opmMyiia KOHEUHBIX TPUPALICHUH.

Paznen 13. JlokanabHble 3KCTPeMYMbI (PYHKIMIT MHOTMX NlepeMeHHbIX

[Tonarue nokampHOrO 3KcTpeMyma. HeoOxomumoe ycimoBue skcTpemyma. JlocraTouHoe ycioBue
JIOKQJIbHOTO SKCTPEMyMa.

Pa3znen 14. HesiBHble pyHKIIUM

[lonsitue HesiBHOW (yHkuuu. Teopema o HesiBHOM ¢yHkiuu. Cuctema HESBHBIX (DYHKLIHH.
SxoOman cucrembl ¢(ynkuuil. Teopema o cucteme HesBHbIX (yHkuid. [IpaBuna BeYUCIEHUS
POU3BOJIHBIX U AU QEepeHnanoB HeIBHbBIX QYHKIMHA. ['eoMeTprueckue MpuiIoKeHUss TEOPUHU HESIBHBIX
(bYHKIHIA.

Pa3nes 15. YcaoBHbBI 3KCTpEMyM

[Tonsite ycnoBHoro nskcrpemyma. HeoOxoaumoe yciioBHE YCIOBHOIO 3KcTpemMyma. Meton
HeomnpeneneHHbIX MHoxuTened Jlarpamxka. JlocTaTO4yHOE YCIIOBHE YCIOBHOTO JKCTPEMYMa B METOAE
Jlarpanxa.

Pa3zgen 16. YncsioBbie psaabl

ITonstue uncnosoro psaa. Cxoxpdumecs psansl, cymma pajna. Kpurepuit Komm cxonumoctu psiaa.
CpolictBa cxomdmuxcst panoB. Kpurepuih cXoouMOCTH psiia € HEOTPULIATEIBHBIMU YJICHAMHU.
Wnrerpansusiii npusHak Komm-Maknopena. Psang Pumana. [lpusnaku cpaBHeHus. [lpusnak Komm.
[Tpusnak JlanmamGepa. Ilpusnak Kymmepa. Ilpusnak PaaGe. [Ipusnak Epmakosa. Ilpusnak JlenOuuna.



Ounenka ocrtatka psna JleiOnuma. IIpeoOpasoBanme AOenss koHewHBIX cymM. [IpusHaku AlGens u
Hupuxine. AbcomoTHo cxopsuecs psnabl. [lepecTtaHoBka 4YiI€HOB B aOCOJIOTHO CXOISIIMXCS psiiax.
[IepecTaHOBKa WIEHOB B YCIOBHO CXOAAIIUXCS psanax (Teopema Pumana). YMHoxxeHue psijioB. JBoiiHbIe 1
NOBTOPHBIE TpeAessl Mo 6a3ze. J|BoiHbIE U IOBTOPHBIE psAbl. beckoHEUHbIe MPOU3BEACHUS U UX CBA3b C
psaamu. AOCOIIOTHO cxondiecs: OeckoHeuHble NpousBeneHus. llpencraBnenue Diinepa s 3era-
¢ykunu Pumana.

Pa3nen 17. @ynknuoHanbHbIE OCJE0BATEIbHOCTH U PSI/IbI

[MocnenoBarenpHOocTH  (pyHKUMUA. [loToyednas cxomMMoCTh. PaBHOMEpHass CXOIUMOCTb.
Metpuueckuid KpUTEpUil paBHOMEpPHOW cxoAUMOCTH. I[lpu3Hak JIMHM paBHOMEPHOH CXOAMMOCTH.
Kpurepunii Komm paBHOMepHOU cxoauMocTd. HemnmpeppIBHOCTb paBHOMEPHOIO IIpeleia HENPEphIBHBIX
byakuumii. IlpenenbHpli mepexon TMoj 3HaKoM wuHTerpana. [IpenenpHBIA Tepexoj MoJ 3HAKOM
npou3BoaHON. Psnpl ¢ynknmii. IloToueunas u paBHOMEpHas CXOJUMOCTHh (DYHKIIMOHAIBHOTO psiza.
Kpurepuii Komm paBHOMepHON cxomumoctu psga. [lpusHaku Beiliepmtpacca, AGens u Hupuxie
paBHOMEpHOI cxoaumocTu psga. HenpepbslBHOCT cymMMmbl  (QyHKIMOHanbHOro psna. [lounenHoe
UHTETpuUpoBaHue u auddepeHurpoBanue psaoB. Paznoxenune cuHyca B OECKOHEYHOE MPOU3BEICHHE.
Emé o ABOIHBIX M TOBTOPHBIX IMpejenax mo 0ase.

Pa3nes 18. Crenennble psaabl

[TonsiTue crenennoro psna. [lepsas Teopema AbGens. Paguyc u nHTEpBall CXOJUMOCTH CTETIEHHOTO
psana. ®opmyna Kommu-Anamapa. HenpepbsIBHOCT CyMMBbl CTENEHHOro psija. Bropas Tteopema AGens.
HuddepenurpoBaHrie U WHTEIPUPOBAHUE CTEMEHHBIX pAAOB. JIEWCTBHS CO CTENEHHBIMHU DSIaMU.
[lonarne aHanmuTHYECKOW (QYHKIMH. AHAIMTHYHOCTH CYMMBI CTETIEHHOTO psina. EJWHCTBEHHOCTH
npejacTaBieHus (PyHKIHUU B BHUJE CTemeHHOro psna. [lpumep OeckoHeuno auddepeHuupyemMoii, HO He
aHanutuyecko  ¢ynkuuu. Pan  Teinopa. JlocTarouHoe ycioBUE —AHATUTHUYHOCTH  (YHKIUU.
AHaJIUTUYHOCTh OCHOBHBIX 3JI€MEHTapHBIX (QyHKUWN. [IpUHIMI €IWHCTBEHHOCTHU AJS aHATUTHYECKUX
¢yHkui. [19Th OCHOBHBIX pPa3fiOKEHUN B CTENEHHBIE PsIbl. AHAIUTUYECKUE (PYHKIMH KOMIUJIEKCHOTO
nepeMeHHoro. ®opmyiisl Jinepa.

Paznen 19. O6bikHOBeHHBbIE AU PepeHIHATIbLHbIE YPABHEHUS

OObikHOBEHHBIE AU depeHIInanbHble YpaBHEHUS C pa3AeaoIUMUCS TePEMEHHBIMU, JTUHEHHBIE,
OJIHOPOJIHbIE, ypaBHeHUE bepHymm, ypaBHeHuss B TONHBIX auddepennnanax. OOBIKHOBEHHBIE
TuddepeHIMaIbHble YpaBHEHHs BBICIIUX MHOPSAKOB. YpaBHEHHs BTOPOIO MOpSJKa, MPUBOJUMBIE K
nepBoMy nopsaaky. OgHoponanble quddepeHnanbHble JIMHEHHble ypaBHeHUs. HeonHopoaHble TuHEHbIE
mupdepeHnManbabple  ypaBHeHHsA.  CucTeMbl — JUHEWHBIX — JU(QepeHIHaTbHbIX  YpaBHEHUI.
JuddepennranbHble ypaBHEHUS B YKOHOMUKE.

Pa3nes 20. Pa3HocTHBIC ypaBHeHUSs
PazHocTHble ypaBHeHMs K-mopsiaka. OOmme cBeneHus. OAHOPOAHBIE M HEOJHOPOIHBIE
Pa3HOCTHBIE YpaBHEHMS. XapaKTEPUCTHUECKOE ypaBHEHNE. CHCTEMBI TMHENHBIX PA3HOCTHBIX YPaBHEHUM.

5.2.2. ConepxaHue JUCIUILIHHBI TIO BUaM Y4eOHBIX 3aHSTHH.

JlekIMoOHHBIE 3aHATHSA
Tabmuma 5.2.1

Homep O0mwewm, Jac.
Ne /it HHEﬁ;iiTHH 0DO 300 0300 Tema nekrmn

1. 1. 2 - - [Ipenen yncnoBoi nocae10BaTENbHOCTH

2. 2 8 - - IIpenen uncnoBoil GyHKINH

3. 3 4 - - HenpepsiBHbIe QyHKIMN

4, 4 6 - - ITpouzBonHbIe 1 AuddepeHrab!

5. 5 2 - - OcHOBHBIE TEOPEMBI 0 AP HEPEHITUPYEMBIX QYHKITUIX

6. 6 4 ) ) IIpaBuna Jlomurans @opmyna Teinopa Ilpunoxenus
i epeHIMaTbHOTO HCYUCTICHHS K HCCIIETOBAHUIO (PYHKIIAH

7 7 2 ) ) IMpousBopuble u  auddepenuuansl  GyHKIMA — MHOTHX
MEPEMEHHBIX

8. 2 - - JlokanbHbIe 3KCTpeMyMbI (HYHKIMH MHOTUX IEPEMEHHBIX




9. 9. 2 - - HesiBHble GyHKIMM
10. 10. 2 - - Y CI0BHBIN 3KCTpEeMyM
11 12.13. 10 - - Heompenenéunoiit naTEerpai
12. 14, 4 - - OnpenenéHHplii MHTErpa
13. 15. 2 - - HecoOcTBeHHbIE HHTETPAIIBI
14. 16. 2 - - YucoBsIe psipl
15. 17. 2 - - OYHKIMOHANBHBIE [TOCIIEI0BATEIBHOCTHU U PAIbI
16. 18. 2 - - CreneHHBIE PSIIBI
17. 19. 8 - - OObIKHOBEeHHBIE TU((hepeHIIaNbHbIE YPaBHECHUS
18. 20. 4 - - Pa3zHoCTHBIE ypaBHEHUS
Uroro: 68 - X
HpaKanecmle 3aHATUA
Tabnuua 5.2.2
Homep O0bewm, yac.
Ne n/n azzena Tema npakTU9IECKOTo 3aHATUSA
o | OPO 300 0300 P
1. 1. 3 - - [Ipenen urcnoBOil MOCIIEIOBATEIFHOCTH
2. 2. 12 - - [penen uncnoBoit GyHKINH
3. 3. 6 - - HemnpepriBHbie QyHKIMN
4. 4. 10 - - [TpousBonHbIe U MU PEpEHITIATHI
5. 5. 3 - - OcHOBHBIE TeopeMbl 0 A HepeHIIPYEMbIX (HYHKIUSIX
6. 6. 4 ) ) IIpapuna Jlomurans @opmyna Teiinopa Hpnnomeﬂfm
JuddepeHInanTbHOro HCYUCIEHHS K HCCIIEIOBAHHIO (DyHKIIIA
7 4 ) ) IMpomsBomasle w mudpdepeHnMamsl  QYHKOHHA  MHOTHX
MEPEMEHHBIX

8. 8. 4 - - JlokanpHBIE SKCTPEMYMBI (PYHKITHIT MHOTHX TIEPEMEHHBIX
9. 9. 4 - - HesiBabIC QyHKINH
10. 10. 2 - - Y CITOBHBIH 3KCTpEMYM
11. 12.13. 16 - - Heonpenenénnsrii naTErpa
12. 14. 6 - - OnpeneéHHbI HHTETpaT
13. 15. 4 - - Heco0OcTBeHHBIC HHTETPAJTBI
14. 16. 4 - - YucnoBsie psipl
15. 17. 4 - - OYHKIIMOHANBHBIC ITOCIICTIOBATEIIFHOCTH U PSIBI
16. 18. 4 - - CTeneHHble psIbI
17. 19. 8 - - OObIKHOBeHHBIE D dhepeHIanbHble ypaBHEHUS




18. | 20. 6 - - PasnocTHBIE ypaBHEHUS
HUroro: 104 - - X
JlabopaTropHbie padoThI
JlaboparopHbie pabOTHl yU4EOHBIM IIAHOM HE TPETYCMOTPEHBI.
CamocrosiTeJIbHAS paGOTa CTyaA€HTa
Tabnuua 5.2.3
Ne Howmep pasznena O06neM, uac.
I/ ,E[I/ICHI:/III')IJ'II/IHLI (0]0]0) 300 0390 Tewa Bux CPC
1 1 4 ) ) [Ipenen YHCIIOBOM
OCICIOBATCIbHOCTH IlonroroBka K IPaKTUYECKUM
2. 2. 5 - - ITpenen uncnoBoit pyHKIMU | 3aHsSTHAM 1O cripuHTaM Ne 1,2.3
3 3 5 - - HemnpepriBHbie QyHKIMN
4 4 6 ) ) [IpousBonnbie u | [logrotoBka K  MNpakTUYECKUM
' i depentmats 3aHATHSM 10 cripuHTaM Ne 4
OCHOBHBIE ~ TEOpEMBI O
> > 10 i i AHGGEPCHIpyeMbIX IMomrotoBka K  MPAaKTHIECCKAM
(DYHKIHSIX
6 3 - - Ty TPy p—— 3aHATHAM IO cupuHTaM Ne 5
p
7. 6. - - ®dopmymna Teitnopa
7 [punoxenus
8 6 ) ) 1 hepeHIHATBHOTO ITogroroBka K NIPaKTHYECKUM
' ' HCYHUCIICHUS K | 3aHATHAM IO cpuHTaM Ne 6
WCCIICIOBAHNIO (DYHKIIUH
- - [TpousBoHbie u
9. 7. 6 b depenimansl  QyHKIMR
MHOTHUX ITEPEMEHHBIX
- - JlokanbHbIe skctpemyMbl | [ToAroroBka K  MpakTHYECKUM
10. 8. 5 dhyHKIHH MHOTHX | 3aHSATHAM IO cipuHTaM Ne 7,8
TIEPEMEHHBIX
11. 9. 5 - - HesiBabIC QyHKITNH
12. 10. 5 - - Y CITOBHBIH 3KCTpEMYM
IlonroroBka K  IPAaKTUYECKUM
. 3aHATUSIM M PacueTHbIM paboTam
13. 12.13. 12 - - Heonpenenénnsiii naTErpa NeNe 1, 2 ma Tewy:
«HeonpenenéHuplil HHTErpaD)
14. 14. 8 - - Onpenen€Hablil HHTErpal [MogroroBka K  NIPaKTHISCKUM
3aHATHSIM U pacyeTHOH paboTe
15. 15. 6 - - HecoOctBennsie naterpansl | Ne 3 Ha Temy: «OnpenenéHHslil u
HecOOCTBEHHBIH UHTETpa»
16 16. 6 - - YwncoBsIe psiIpl IlogroroBka K  TPaKTHIECKUM
17 17 5 - - DyHKIHOHAIbHBIE 3aHATHSAM M PacueTHOU pabore
N0CJIE/I0BATENLHOCTU U Psifibl | Ne 4 Ha Temy: «UmcnoBble U
18. 18. 5 - - CreneHHbIe pAapl CTETICHHBIE PSIIBI»
- - OOBIKHOBEHHBIE IMogroroBka K  NPaKTHYECKUM
19. 19. 11 nmuddepeHmanbHbIe 3aHATUAM W pacdeTHOW paboTe
YpaBHEHUS Ne 5 Ha TEMY:
20. 20. 5 ) ) Pa3nocTHBIE ypaBHEHUS udhepernmarsrpie "
Pa3sHOCTHBIE ypaBHEHHMS
21. 1-20. 72 - - - IToaroToBKa K 9K3aMEHY
Uroro: 188 - X X
5.2.3. IlpenogaBaHue  AWCIUIUIMHBI  BEAETCS C TPUMEHEHHEM  CICIYIOIIMX  BUJOB

00pa3oBaTeNbHBIX TEXHOJIOTHIL:
—  UKT - texnomoruu (Bu3yanu3anus ydeOHOro Mmartepuana B PowerPoint B amasoroBom




pexuMe);

8.2.

—  oOyueHue B COTpyIHUYECTBE (KOJJICKTHBHASA, TPYIIIOBas paboTa);
—  TEXHOJIOTHS MPOOJIEMHOTO OOYYCHHSI.

6. TemaTHKa KypcOBBIX padoT/IPOEKTOB
KypcoBbie paboThl/TpOeKThl Y4eOHBIM IIJIAHOM HE MPEeyCMOTPEHBI.

7. KoHTpoJIbHbIE padOThI
KonTtpomnbHbie paboThl Y4eOHBIM IIAHOM HE TIPEIYCMOTPEHBI.

8. OueHka pe3yJbTaTOB OCBOEHUS UCHHIJIHHBI

8.1. KpI/ITepI/II/I OLCHMBAHHUA CTCIICHU IIOJIHOTBI M Kadye€CTBa OCBOCHUA KOMHGTGHHI/IfI B
COOTBCTCTBUH C IINIAHUPYCEMbIMU PE3YyJIbTaTaM1 O6y‘{eHI/I${ IIPpUBCICHLI B HpI/IJ'IO)KeHI/II/I 1.

oOyuaroruxcsi o4HOH hopMbl 00yUeHHUs MpeacTaBieHa B Tadmumax 8.1.1 u 8.1.2.

PeiiTuaroBas cucrema OLCHUBaHUA CTCIICHHU ITIOJJHOTBI M Kady€CTBa OCBOCHHA KOMHCTGHHI/Iﬁ

Tabnuma 8.1.1

1 cemectp
Ne n/m \ Bunsl MmeponpusTuii B paMKax TEKYIIEro KOHTPOJISA ‘ KomuyectBo 6amios
1 Texymas arrectanus
1. YueOnsrii ctipunt 1, Hegens Ne 1,2 10
2. VY4eOuslii cripust 2, negens Ne 3,4 10
3. VY4eOuslii cripust 3, Heaenu Ne 5,6 10
NTOI'O 3a mepByIO TEKYIIYIO aTTECTAIUIO 30
2 TeKyIas aTTeCTaIus
4, YueOnsriii cripunt 4, Hegenu Ne 7,8 15
5. VYueOusiii cripunt 5, Henenu Ne 9,10 15
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIUIO 30
3 TeKyIas aTTecTarus
6. Y4eOHsIii cripunT 6, Hegemn Ne 11,12 15
1. Y4ueOHslii cripusT 7, Heaenu Ne 13,14 15
8. VYueOnslit cripusT 8, Henenu Ne 15 — 17 10
HUTOI'O 3a TpeThIO TEKYIIYIO aTTECTALIAIO 40
BCEI'O | 100
Tabmuna 8.1.2
2 cemecTp
Hlei Bunsl MmeponpusiTuii B paMKax TEKYIIEro KOHTPOJIS Konnuecto 6annos
1 Texymias aTTecTanus
1. | Pacuernas paGora Ne 1 na temy: «Heonpenenénnblii MuTErpam 0-20
NTOI'O 3a nepByIO TEKYIIYIO aTTECTALUIO 0-20
2 TeKyIas aTTeCTalus
Pacuernas padota Ne 2 Ha Temy: «HeonpenenEHubIii HHTErpa» 0-20
2 Pacuetnas paGora Ne 3 Ha Temy: «OnpenenéHHbIA 1 HECOOCTBEHHBIN 0_20
UHTETpa»
HNTOTI'O 3a BTOpYIO TEKYIIYIO aTTECTAIIHIO 0-40

3 TeKyIas aTTecTalus




4, PacueTtnas padota Ne 4 Ha Temy: «HUCTIOBBIE U CTETICHHBIC PSJIBI» 0-15

Pacuernas pabota Ne 5 ma Temy: «/uddepenumansupie u 0_25
Pa3HOCTHBIC YPaBHEHUS

NTOI'O 3a TpeThIO TEKYIIYIO aTTECTALUIO 0-40

BCEI'O 0-100

9. YuedHo-MeTOoaAMYECKOE H HH(POPMAIIHOHHOE O0ecniedeHne TUCHUIIHHBI

9.1. IlepedeHnb peKOMEHAYEMOM JINTEPATYPHI MpecTanieH B [Ipunoxenun 2.
9.2. CoBpeMmeHHbIE TPOpECCHOHATBHBIE 0a3bl JAaHHBIX U HH(POPMAIMOHHBIE CITPABOYHBIC CHCTEMBI:
—  DuexTpoHHbIH Katanor/DnekTporHas oudimoreka TUY  http://webirbis.tsogu.ru/;
— Hudposoit oOpa3oBarenbHBIl pecypc — OHONMMOTEUHast cCHCTEMA IPR SMART —
https://www.iprbookshop.ru/;
—  DnektpoHHO-OMONMoTeuHas cuctema «KoHcynbranT cryaenta» Www.studentlibrary.ru;
—  DnekrpoHHo-6ubnmoreunas cucrema «JIAHb» https://e.lanbook.com;
—  O6pazosartenbHas miatdopma KOPANUT www.urait.ru;
— Hayunast anextponnas 6ubnuorexka ELIBRARY.RU http://www.elibrary.ru;
—  bubnuorexu HedTsIHBIX By30B Poccuu:
e DOnektponHHas HedrerazoBas Oubmmoreka PI'Y wHeptn wu raza wum. ['yOkunHa
http://elib.gubkin.ru/;
e  DieKkTpoHHas OMONMOTEKa Y (PUMCKOrO rocylapCTBEHHOIO HE(PTSHOTO  TEXHHYECKOTO
yauBepcureta http://bibl.rusoil.net/;

e  bubmuoreyno-uH(GOpMaOHHBIN KOMILIEKC YXTHHCKOTO roCyIapCTBEHHOTO
tTexHuueckoro yausepcurera YI'TY http:/lib.ugtu.net/books;
—  DnekTpoHHas CITpaBOYHAs cHUCTeMa  HOPMAaTHBHO-TEXHHYECKON JIOKyMEHTAIUH
«TexHopMaTuB;

— DKBCOH - unHopManmoHHasi CUCTeMa JOCTyMa K AJIEKTPOHHBIM KaTajoram OHOIMOTEK
cdepsl 00pa3oBaHMs U HAYKH.

9.3. JIumeH3WMOHHOE W CBOOOJHO pacCIpPOCTpaHsAEMOE NPOTPAMMHOE OOECIeYeHHe, B T.4.
OTCUYCCTBCHHOT'O ITPOU3BOACTBA.

—  DnekTpoHHast HHPOPMaILMOHHO-00pa30BaTe/IbHAs CPEena;

—  Microsoft Windows;

— Microsoft Office Professional Plus.

10. MartepuajibHO-TEXHHYECKOE 00ecTieYeHne THCIUTTHHbI

HOMCH_ICHI/IH IJI1 OpOBCACHHUA BCCX BHIOB pa6OTLI, npeaAyCMOTPCHHBIX y‘-IC6HLIM IIJIaHOM,
YKOMIIJICKTOBAHBI HCO6XO}II/IMBIM o60py)1013aHI/1eM U TCXHUYCCKHUMHU CPEACTBAMU 06yqu1/1$[.

Tab6muna 10.1

O0ecrie4eHHOCTh MAaTEePHAJILHO-TeXHHYeCKUX ycaoBuii peasusanuu OIIOIT BO

. Anpec (MECTOTIONOXKEHHE) TIOMEIICHN N
HaumeHnoBanne y4eOHBIX HanmeHnoBaHre OMETEHUH IS .
. JUIsl TIPOBE/ICHHSI BCEX BU/IOB yueOHOM
MIPEIMETOB, KyPCOB, TUCIIUTLITUH MPOBE/ICHUS BCEX BUIOB yUeOHOM .
o . NeSITeIBHOCTH, TIPELyCMOTPEHHOMN
(Momyseil), IPaKTHKU, UHBIX | AEATEIBHOCTH, IPEAYCMOTPEHHOH yueOHBIM
No 5 y4eOHBIM TUTAHOM (B ClTydae peasin3aiuu
BHJIOB YUCOHO NEATEIBHOCTH, IUTAHOM, B TOM YHUCIIC IOMCIICHHS JJIs . .
/n . 00pa3oBaTebHOM MPOrpaMMbl B CETEBOM
MIPEyCMOTPECHHBIX Y4€OHBIM CaMOCTOSTEIILHON pabOTHI, C yKa3aHUEM
. (hopMe TOTIOTHUTEIBHO YKA3bIBACTCS
IUTAaHOM 00pa30BaTEILHON MEPEYHSI OCHOBHOTO 000pYyI0BaHUs, y4eOHO- .
. HAaMMCHOBAHUE OPTraHU3aIUH, C KOTOPOW
MPOTPaMMBI HATJISTHBIX TOCOOMIA
3aKJIIOYEH JIOTOBOD)
1 2 3 4



http://webirbis.tsogu.ru/%3B
http://www.iprbookshop.ru/%3B
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books

JIeKIMOHHEBIE 3aHITHS: 625039, r. TromeHb, yi1. MenpHUKANTE, .
KOBOPKHHI' 70

JIeKIMOHHBIE 3aHATHS:

VYueOHast aymutopusi i [POBEICHUS
3aHSATHH JICKIIMOHHOTO THIA; TPYIIOBBIX H
MHIUBHUYaIbHBIX KOHCYJbTAIU; TEKYIIEro
KOHTPOJISI ¥ IPOMEKYTOUHOH aTTeCTaI1H.
OCHaIIICHHOCTb:

YueOHast MeOeIb: CTOIBI, CTYIIbs. MOHOOIOK
- 1 wr., nmpoekTop - 1 1T., NPOEKIMOHHBIN

1. |Marematuyeckuil aHamu3

9KkpaH - 1 mrT., akycTHyeckas CHCTeMa

(xononkn) - 4 mr., MukpodoH - 1 mr.,

JOKyMeHT-Kamepa - 1 ., TeneBusop - 2

IIT.

[IpakTryeckue 3aHATUA: 625039, r. TroMeHb, yin. MenbHUKANTE, [T,
KOBOPKHHT 70

IIpakTHyeckue 3aHATHSA:

VYuebHast  ayauTopuss UL TIPOBEICHHSA
3aHATHI CEMUHAPCKOTO TUMA (TIPAKTUYECKHE
3aHATHS); TPYNIOBBIX W WHIMBUIYaIbHBIX
KOHCYNIbTAIlUH;  TEKyIIero KOHTPOJs H
MPOMEKYTOUHOI aTTecTaluy.
OCHaIlleHHOCTb:

YueOHast MeOeITb: CTOJIBI, CTYJIbs. MOHOOJIOK
- 1 mT., npoektop - 1 mIT., NPOEKIIMOHHBIH

9kpaH - 1 mIT., aKycTHYecKas CHCTeMa
(xononku) - 4 mr., MukpodpoH - 1 mr.,
JOKyMeHT-Kamepa - 1 ., TeneBusop - 2
IIIT.

11. Meroanueckue ykazanusi no opranusanumn CPC

CamocrosiTenbHast paboTa sBJISE€TCS OJHOM M3 BaKHEHIINUX (GOpM U3ydeHUS 000U AUCIUILIIUHBL.
OnHa 1mo3BOJISIET CUCTEMATH3UPOBATh U YIIIYOUTh TEOPETUUYECKHE 3HAHUS, 3aKPEMHUTh YMEHUS U HaBBIKH,
CHOCOOCTBYET pPa3BUTHUIO YMEHUU TM0Jb30BaThCSl HAyYHOM M YyueOHO-METOJMYECKON JHMTEepaTypou.
[To3naBarenbHas EATENBHOCTh B MPOIECCE CaMOCTOSTEIbHON paboThl TpeOyeT OT CTYAEHTa BBICOKOTO
YPOBHSI aKTUBHOCTH U CAMOOPTraHU30BaHHOCTH.

B yueOHOM mpomecce BBIIENAIOT JBa BUAA CaMOCTOATENBHOM pabOThI: ayauTOpHas U
BHEAYJUTOpPHASI.

AymuTopHas caMOCTOsiTeNIbHAs paboTa Mo JUCHUIUIMHE BBIOTHACTCA Ha YUYEOHBIX 3aHATHUSAX MOJ
HEINOCPEICTBEHHBIM PYKOBOJICTBOM IMPENOABATEINS U MO €r0 3aJIaHUIO.

BueaynutopHass camocTtosATenbHas pa0oTa CTYJEHTOB NpEACTaBIsieT co0oil  jorndyeckoe
OPOJODKEHUE  ayJAUTOPHBIX  3aHATHM. 3aTpaThl BpPEeMEHM Ha  BBIIOJIHEHHWE JTOM  paboThbI
periaMeHTHpyroTCs pabounM yueOHbIM IUIaHOM. Pexum paboThl BBIOMpaeT caM oOydarouuiics B
3aBUCHUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.

CamocrosarenbHas paboTa MOXKET OCYIIECTBIATHCS WHIAMBHIYaIbHO WIM TPYNIaMU CTYIEHTOB B
3aBUCHUMOCTH OT €M, 00beMa, KOHKPETHON TeMaTHKU CAMOCTOATEIbHOW pabOThl, YPOBHS CIOXKHOCTH,
YPOBHSI YMEHUI CTYJEHTOB.

CamocrosiTenbHasi paboTa BKJIOYaeT B ceOsl pabOTy C KOHCIEKTOM JIeKIUH, H3ydyeHUue U
KOHCIIEKTUPOBAHUE PEKOMEHAYEMOW JIUTEPATyphl, U3yUEHHE MYJIbTUMEAUAIEKIINNA, PACIOJOKEHHBIX B
CBOOOJIHOM JIOCTyTIE€, PEIICHHE CHUTYAIllMOHHBIX (MPOPECCHOHANBHBIX) 3a/lad, MPOCKTUPOBAHUE W
MOJICIUPOBAHUE PpaA3HBIX BUIOB W KOMIIOHEHTOB MpPO()ECCHOHAIBHOW JIeATENbHOCTH, Hay4YHO-
HCCIIeI0OBATENbCKYIO paboTy U JIp.

KoHTpons  pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSTENBHOH pabOThl  CTYyJEHTOB  MOXET
OCYILECTBIIATHCS B MpeesaXx BpEMEHH, OTBEIEHHOTO Ha 00s3aTelIbHbIE yUEOHbIE 3aHATUS M0 JUCLUIUIMHE
U BHEAYJUTOPHYIO CaMOCTOSITENIbHYIO pabOTy CTYIEHTOB M0 AMCLUUIUIMHE, MOXET IPOXOIUTh B
MMCbMEHHOW, YCTHOW MJTU CMEIIaHHOU opMme.
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ILnanupyemMbie pe3yabTaThbl 00y4eHHUs A/l GOPMUPOBAHUS KOMIIETEHIHH U KPUTEPUH HX
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Kon u Kpurepun onieHHBaHUsI pe3yIbTaTOB 00yYECHUS
Kon Kon, HaMMEHOBaHHE
KOMIIETEH | HauMEHOBaHUE pe3yibTara 1_2 3 4 5
17078 NaK 00yUeHHUS 110
JUCHUIIIIMHE
YK - 1.1 | 3nath (31) He 3Hae1] 3HaeT Ha | 3HaeT Ha | 3Haer B
OcymiecTBisieT | OCHOBHBIE OCHOBHBIE HU3KOM  YypOBHeE cpeiHeM YypoBHe CoBepIleHCTBE
BEIOOp npreMbl  paboTh] MpUeMBl pabOTH] OCHOBHBIE OCHOBHEBIE OCHOBHEBIE
aKTyaJbHBIX c c npueMbl  paboThl| MpHUeMbl paboThl| MPHEMBbI PabOTH
poccuiickux ~ u | UHOpMaLKEH, I/IH(i)opMauHefI, c c c
3apyOeKHbIX HEOOXOIUMOM He0OX0UMOn nHpOpManueH, nHpOpManue, nHpOpManueH,
MCTOYHHKOB, a | A peLieHus ﬁgﬁf;“;::ggﬁ HEOOXOIUMOIA HEOOXOIUMONI HEO0XO0IUMOIA
TaKKe  TMOWCK, | TOCTAaBICHHON - JULAL pEIEHHS JULA pELICHNs JULA pEIEHHS
c6op u | 3amaum. MOCTaBJICHHON MOCTaBJIEHHON MOCTaBJIEHHON
00paboTky 3a/1a4Hu. 3aJa49H. 3a/1a4H.
uHpOpMaLuy, VYmers (V1) | He ymeeT | Ymeer Ymeer Ha | YMmeer B
VK-1 Heo6X0IUMOii 3aJ1a4u no| OCYIIECTBIIATH 3aJ1a4u 1o cpenHeM CosepuieHcTBe
s peuenps | PA3THIHBIM 3a71aqu 110 PpasINYHBIM VYposne OCYIIECTBIIATH
OCTaRIIEHHO] THUIIaM 3aIIpOCOB E;igll/:&q;{;;\soco]a THUIIaM 3aMpOCOB | OCYLIECTBIATH 3aJ1a4M 110
3a1a4u 3aJa4u Mo Ppa3IMYHBIM
Pa3IUIHBIM TUIIAM 3aIpOCOB
TUIIAM 3aIIpOCOB
Bmagetp  (B1) | He BIIaJICET Brnaneer Bnaneer Ha | Bmameer
preMaMu HaBBIKAMU Ha cpeaHeM B
paboThI ¢ | paboTs! C | HU3KOM YpOBHE | YpOBHe COBEpIICHCTBE
TEKCTOM U | TEKCTOM U | HaBBIKAMU HaBBIKAMH HaBbIKAMH
uHpopmanmed, | wHPOpManuel, | pabOTHI ¢ | paboTsl ¢ | paboTsl c
HaBBIKaMU HaBBIKAMU TEKCTOM U | TEKCTOM U | TEKCTOM u
XpaHeHwUs, XpaHEHMUs, nHpopMmanuei, nHpOpManue, nHpopmannei,
006paboTkn 00paboTku HaBBIKAMU HaBBIKAMHU HaBBIKAMU
MHpOpMAIIMH. MHpOpMaLHH. XpaHEHUs], XpaHEHHUS, XpaHEHHUs,
00paboTKn 00paboTku 00paboTkn
uHpOpMaIIUH. HHPOPMATIHH. uHpopManuu.
3HaTh (31) | He 3HaeT | 3HaeT Ha | 3Haer Ha | 3Haer B
OCHOBHBIC OCHOBHBIC HU3KOM YPOBHE | CpE€IOHEM COBEPIIEHCTBE
METOJIbI METO/IbI OCHOBHBIE YpOBHE OCHOBHBIE
pelenus pelICHNA METOBL OCHOBHBIE METO/BL
MIOCTaBJIEHHOM IIOCTABJICHHON pemeHust MECTO/bI pemeHust
3a1a4 3a/1a4 MIOCTABJICHHOU peueHus MOCTaBJIEHHOMN
YK N 12 3a1a4 MIOCTABJICHHON 3a71a4
Cucrematusupy
3a1a4
z;;ﬂILZE;I;::CKH Ymetb (Y1) | He ymeer | Ymeer Ha | YmMmeer Ha | Ymeer B
WrbOpMAIHIO, aHalIn3UpOBaTh AHAJIN3UPOBATh HHU3KOM YPOBHE | CPEIHEM COBEPLICHCTBE
TIONyUEHHYIO 13 HE0OX0ANMYIO HEOOX0MMYIO aHAJIM3UPOBATH YPOBHE aHaJIM3UPOBATH
PA3HBIX nH(pOpMaIHIO uH(pOpMaLKIo HE00X0JUMYIO aHAIM3UPOBATh HEOOX0ANMYIO
HCTOUHHKOB, B UL pemieHus | WA PEIICHUA | yH(DOpPMALUIO HEOOXOAUMYIO HHPOPMAITHIO
cootsercTrum ¢ | 33Aad 3ajaq itiF | peuieHust | MHGOPMAIHIO T pemeHust
S —— 3a1a4 JUIi  pelleHus | 3amay
3a1a4




YCIIOBUSIMH Bmagers  (B1) | He Bhanmeer | Brmameer Ha | Brmanmeer Ha | Brmageer B
3aJa4n HaBBIKAMU HaBBIKAMU HU3KOM YPOBHE | CpeaHEM COBEPIICHCTBE
BBIOOpA BBIOOpA BEIOOpA YpOBHE HaBBIKAM
OITUMAJILHOT'O ONTUMAJIbHOT'O OINTUMAJIbHOTO HaBbIKAMU BEIOOpA
pelieHus 3agaq peuieHus 3agaq peuleHus 3axaqy BBIOOpA ONTUMAaJIbHOI'O
ONTUMAJILHOTO peuleHus 3aagay
peleHus 3a1a4
OIIK.A - 1.1 | 3uate (32) | He 3HaeT | 3HaeT Ha | 3Haer Ha | 3Haer B
Ob6namaer OCHOBHBIE OCHOBHBIE HU3KOM YPOBHE | CpEIHEM COBEPILLIECHCTBE
(hyHIaMEHTAbH | MOHATHS TOHSATHUSA OCHOBHBIE YpOBHE OCHOBHBIE
BIMH 3HAaHUSIMH, | MAaTEMATUYECKO MaTeMaTUYEeCKO HOHATHUS OCHOBHBIE MOHSATUA
MOJIyYEHHBIMUA 0 aHajanu3a O aHajau3a MaTeMaTU4eCKO HOHATHUA MaTeMaTH4YeCcKO
Ipy  U3yYEHHUU ro aHaiausa MaTeMaTU4eCKO ro aHaiausa
MaTEeMaTUYECKU ro aHajausa
X, Ymers (¥2) | He ymeer | Ymeer Ha | YMmeer Ha | YMmeer B
CCTCCTBCHHOHAY | MPUMEHSATH IIPUMCHATDH HU3KOM YpPOBHE | CPCIHEM COBEPILICHCTBE
YHBIX U | cTaHgapTHBIC CTaHAapTHBIC MPUMCHSITH YpOBHE NPUMECHATh
OIK — 1 OOLIECHI)KEHEPH | METO/bI u | MCTOABL U | cTaHJapTHBIC NPUMCHSTH CTaHIapTHBIC
bIX OUCHUIUIAH, | MOICIA K | MOACIH K | MeToabl U | CTaHOApTHBIC METOIbI u
MCTOAaMHU peleHuro 3aaga4y | PCUICHUIO 3ala4 | Monen K | METOJBI U | MoAeIu K
TCOPETUYCCKOT0 | MaTeMaTUYECKO MaTeMaTH4ICCKO pelleHuo 3a1a4 | MOJCIIH K | pemICHHUIO 3a1ad
u TO aHaju3a ro aHaju3a MaTEMATHYECKO | PCIICHHUIO 3a7a4 | MaTEMaTHYCCKO
SKCIIEpUMEHTA ro aHajau3a MaTeMaTUIECKO ro aHaiausa
BHOT'O o aHaJIn3a
HCCIICIOBAaHUS U | Brnagets (B2) | He BiazeeT | Bmageer Ha | Brmageer Ha | Brmageer B
NPpUMCHACT  HMX | 3HAHUSIMHU 3HaHUAMH HU3KOM YpOBHC | CpeIaHEM COBCPIIICHCTBE
npu  pCHICHHUH | MaTeMaTHYECKO MaTEMaTHICCKO 3HAHUAMH YpOBHE 3HaHUSIMU
CTaHAApTHBIX o aHaiauza, | ro aHaju3a, | MaTEMAaTHYECKO 3HAaHUAMU MaTEMaTUYECKO
3a1a4 HEOOXOAUMBIX B | HEOOXOIUMBIMHA r0 aHajnus3a Hu, MaTEMaTU4ECKO TO aHaJu3a,
Hp0®eCCH0HaHB IIOBCEIHEBHOI B IOBCEIHEBHON | HEOOXOIMMBIMU ro aHanu3a, | HeoOXOIMMBIMHU
HOM JKU3HU, UL | KWA3HHU, IUIS | B TOBCEHEBHOW | HEOOXOAMMBIMU | B MOBCEIHEBHOU
JEATENBHOCTUA M3yUYeHUsI HU3yUYECHHUS JKU3HHU, JUIsL | B TIOBCEJHEBHOM | >KM3HHU, IS
CMEXHBIX CMEXKHBIX W3YyUYEHUS JKU3HHU, I | U3y4EeHUS
€CTECTBEHHOHAY | €CTECTBEHHOHAY | CMEKHBIX H3Yy4YEHUS CMEKHBIX
YHBIX YHBIX €CTECTBEHHOHAY | CMEXKHBIX €CTECTBEHHOHAY
JUCLIUILIMH JUCLIUILINH YHBIX €CTECTBEHHOHAY | YHBIX
JUCLIUIUINH YHBIX JUCIUATUIMH

JUCIIUTUINH
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o0ecre4yeHHOCTH TUCHUIIMHBI y4eOHO! M y4eOH0-MeTOAHYeCKO JIuTepaTypoi
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Kon, nanpasnenne moarorosku: 09.03.04 IlporpamMHuasi HH:KeHepHUsi

HazBanue yaeOHOTo, yaeOHO-METOIMYECKOTO H3/IaHMS,
aBTOP, U3/IaTCIBCTBO, BUJI H3/IaHUS, TOJI H3IaHUS

KomanuecTtBo
IK3EMILIPOB B
BUK

KoHTHHrEHT
00ydarommxcs,
HCTIONB3YIOLIHNX

YKa3aHHYIO

JUTEPATYPY

Ob6ecreueHHOCTh
o0y4aronuxcs
JIUTEPaTypoi,

%

Hammane
3JIEKTPOHHOTO
BapHaHTa B
OBC

(+)

IInotamkona, E. I'. Maremarnueckuii aHamu3 s
SKOHOMHYECKOTO OakaiaBpHara ya9eOHUK U
npaktukym ans By3oB / E. I'. IlmotHmkoBa. —
Mocksa : M3parensctBo HOpaiit, 2021. — 274 c.
URL: https://urait.ru/bcode/473456

op*

30

100

MareMaTHYeCKHI aHamu3 | yuyeOHOe mocobue s
baxanaBpoB / A. M. Keitmanos, E. K. Jlelinaprac,
B. H. Jlykun [u ap.]. - M : U3parensctBo FOpaiiT,
2019. - 607 c. https://urait.ru/bcode/425244

Op*

30

100

baBpun, VBan VBaHoBuu. MareMaruueckuit
aHaIM3 : y4eOHWK WM MPaKTHKYM IJIS TPHKJIAIHOTO
Oakanaspuara / U. U. baBpun. - 2-e u3n., ucnp. u
qor. - M : UsparensctBo FOpaiit, 2019. - 327 c.
https://urait.ru/bcode/427808

Op*

30

100

AxkceHoB, AHaronuil IlerpoBuu. MatemaTnueckui
aHaIM3 : y4eOHHMK M MPAKTHKYM IJIS BY30B : B 4 4.
4.1/ A.TI. AxceHoB. - M : UsnarensctBo FOpaiir,
2020. - 282 c. https://urait.ru/bcode/451882

op*

30

100

MakcrmoBa, Onbra JmMutpuesHa.
MaremaTtnueckuil aHau3 B IpuUMepax U 3ajadax.
[Ipenmen urcnoOBO MOCIEIOBATENEHOCTH | YIeOHOE
noco6ue s By30B / O. JI. MakcumoBa. - 2-¢ u3fl. -
M : WsparemsctBo HOpaiit, 2020. - 177
c. https://urait.ru/bcode/455504

op*

30

100

Pynbik, Bopuc MuxaitnoBuy. MaremaTuueckuii
aHaIM3 U1l SKOHOMHCTOB : YY€OHUK M NPAKTHKYM
quist By30B / B. M. Pynsik, O. B. TatapHukos. - M :
WznarenscTBo IOpaiiT, 2021. - 356
c. https://urait.ru/bcode/469388

Op*

30

100

OP — aieKTpoHHBIN pecypce IUlsl aBTOp. MOJb30BaTelleld JOCTYMEH udepe3 DIEKTPOHHBIM KaTalor/DIeKTPOHHYIO
6ubmmorexy TUY http://webirbis.tsogu.ru/
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