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Beicimass MaTeMaTukKa

3akperuieHa 3a kadeapoit TYMAHUTAPHBIX H €CTECTBEHHO-HAYYHBIX JUCHMILIMH

VyeOHblil I1ad 15.03.04 ABromMaTH3anys TEXHOIOTUYECKUX MPOLIECCOB U POU3BOJICTB
Kpanudukarms O0axanasp

dopma o0yueHHs o4Has

OO01mast TpyA0EMKOCTh 16 3ET

Pacnpeae.ﬂelme YaC0B JMCHUIIMHBI 110 CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2) 320 4(2.2)
Ha Kypce>) Hroro
Henems 13 5/6 15 4/6 13 5/6 16 3/6
Bup 3aHATHI vii | po | von | pon | vo | pn | vo | PO | vo | pm
Jlexmn 28 |28 |28 |28 |28 |28 |28 |28 |112]|112
[MpakTudeckue 42 |42 |42 |42 (42 |42 |42 |42 |168 |168
Koncynpranuu 2 2 2 2 2 2 2 2 8 8
HWtoro ayn. 70 |70 |70 |70 |70 |70 |70 |70 (280|280
KonraktHast pabora |72 |72 |72 (72 |72 |72 |72 |72 |288 [288
Cawm. pabota 45 |45 |45 (45 |45 |45 |45 |45 (180 (180
Yackl Ha KOHTPOJIb 27 127 |27 |27 |27 |27 |27 |27 |108|108
Uroro 144 | 144 | 144 | 144 | 144 | 144 | 144 | 144 | 576 | 576




Pa3paboTunk mporpamMMs:
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®DenepanbHblii TOCYIapCTBEHHBIN 00pa3oBaTeNbHbII CTaHAAPT BhICLIEro 00pa30BaHus - OakanaBpUaT IO HANPaBJICHUIO NOATOTOBKH
15.03.04 ABroMaTH3aUsA TEXHOJIOTHIESCKUX MPOIIECCOB U MPOU3BOCTB (mprka3 MuHoOpHayku Poccnu ot 09.08.2021 1. Ne 730)

COCTaBJICHAa Ha OCHOBAaHIH Y4eOHOTO TUIaHA!
15.03.04 ABromaTu3anusi TEXHOJIOTHYECKUX MPOILIECCOB U MTPOU3BOICTB
YTBEPXKICHHOTO YUE€HBIM cOBETOM By3a oT 06.07.2023 mpoTtokomn Ne 7.

T'ox Hayana moarorosku: 2023

Pabouas nporpamma oo0peHa Ha 3aceaHIN Kadeapsl

TYMAaHUTAPHBIX U €CTCCTBCHHO-HAYYHBIX JUCIHHIIIUH



1. KOMIETEHLIMH OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS JUCIIUTLIAHEI
(MOJLYJIST)

OMNK-1: NMpuMeHATb ecTeCTBEHHOHAY4Hble U OOLLEeNHXeHepHble 3HaHUA, MeTOAbl MaTeMaTU4YeCKOro aHanmsa
M MoaenupoBaHusi B NpogecCUOHaNbHON AeATEeNbHOCTH

MOIK-1.1: 3HaeT mateMaTnyeckuii annapar 1 dusnyeckne NpUHLMNbI paboTbl TEXHONOrMYECKUX CUCTEM

MOIK-1.2: MpuMeHsieT 00LLENHXXEHEPHbIE 3HAHNS ANS pelleHus 3aga4y NpodeccnoHanbHON AeATENbHOCTH

MNOIK-1.3: Bnageet metogamym maTeMaTMYeCcKoro MogenmpoBaHus Ansa onmcaHnsa TEXHONOrMYECKNX U nanyeckmnx
cuctem

YK-1: CnocobeH ocyllecTBNATbL NOUCK, KOPUTUYECKUI aHanu3 u CUHTe3 MHgpopmaumn, NPUMEHATb CUCTEMHbIN
noaxoA ANA pelleHusi NocTaBleHHbIX 3aga4

NYK-1.1: ObnagaeT CMCTEMHbIMU 3HAHUSIMU, HEOOXOOAUMBIMU O1151 aHanu3a cuTyauun, B TOM Yncrne
npodeccrMoHanbHbIX, BbISBNEHNSA 3HAYMMbIX NPOGIEM U UX PELLEHNA HA OCHOBE KPUTUYECKOro aHanmnsa u
06006LeHns nHdopMauun

B pe3yibTare 0cBOeHHSsI TUCIHMINIMHBI (MOTYJIST) 00y4AIOIIMIiCS 10JIKEeH

1.1 | 3HaThb:

1.1.1 | - oOCHOBHBIE IOHATHS BCEX CTPYKTYPHBIX YacTell JUCLIUIUINHBL

1.1.2 | - ocHOBHBIE (hOPMYITEI 1 TEOPEMBI BCEX CTPYKTYPHBIX YacTel AUCIUIUTHHEI «BhIcImas MaTeMaTHKa», YCIOBHS
CYIIECTBOBAHHS U TPAHUIIBI IPUMEHUMOCTH (DOPMYIT U TEOpEM;

1.1.3 | - B3aUMOCBSI3b CTPYKTYPHBIX YaCTEHl JUCLUIUIUHBL, UX IPAKTUYECKUE TIPUIIOKEHMUS,;

1.2 | Ymerh:

1.2.1 | - pemats yaeOHbIe 3a1a4n Kypca «BpIciias MaTeMaTHKay;

1.2.2 | - nate reomMeTprUYeCcKuil 00pa3 GOpMyIe W aHATUTHIECKOMY JI0Ka3aTeNIbCTBY (TOCTPOUTE TpaduK (GyHKINH, TaTh
TEOMETPHUYECKOE TOIKOBAHUE TEOPEME, OCTPOUTD JHAarpaMMy U3ydaeMOoro IpoLecca);

1.2.3 | - ucTIoNB30BaTh MaTEMAaTUIECKYIO JINTEpaTypy (YIeOHYIO U CIPABOYHYIO) ISl CAMOCTOSITEILHOTO U3yICHHS HY)KHOM
TEMBI;

1.2.4 | - HalfTH HYXHBIH pa3gen MaTeMaTHKU U MCIIOIb30BATh €0 IS PEIICHUs yIeOHBIX U HCCIIEJOBATENIECKHX 3aad JPYTHX
JUCIUILINH;

1.2.5 | - OLlEHUTb TOYHOCTb U HAJIEKHOCTb IIOJY4dEHHOT'O PELICHUS 3a/1a4H;

2. CTPYKTYPA U COOAEP)KXAHUME NJUCHUILIJIUHBI (MOAYJIS)

Kon HaumeHoBaHue pa3eioB U TeM /BU] 3aHATUS/ Cemectp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Pazngen 1. DneMeHTHI JIMHEHHOI aaredpbl, BEKTOPHOI 0

are0pbl 1 AaHAJIMTHYECKOIl TeoMeT-pHu.

1.1 Martpuua.JlelictBus Hag MaTpunamu. OnpenenuTeny n-ro 1 28 0
nopsiaka. Anredpandeckue JOMOTHEHUSI 1 MUHOPBIL.
CgoiictBa onpenenuteneil. O6parnas matpuiia. CucteMsl
JUHEHHBIX ypaBHeHHUI.MeTo ] kpamepa, 00paTHOH
Matpuubl 1 ['aycca. OMHOPOIHBIE CHUCTEMBI
anredpandecKux ypaBHEHUH. JleKkapTOBEI
MIPAMOYTOJIbHBIE HA MIOCKOCTU U B IPOCTPAHCTBE.
BexTopsl, paBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA.
Jluneitnsle onepauuu Haja BekTopaMu. Onepanuu HaJl
BEKTOpaMH B KOOpAWHaTHOM (opme. CkassipHOE
pou3BeicHHe BeKTopoB. [Ipunoxkenus. BektopHoe u
CMEIIaHHOE MIPOU3BeIeHNE BEKTOpoB. [Ipunoxenus.
IIpsimas Ha mockocTH. Pa3znuynble BUABI ypaBHEHUS
npsamMoit. BzaumHoe pacnosnoxeHue NpsIMbIX Ha
M10CKOCTH. JINHUM 2-r0 NOpsiIKa Ha INIOCKOCTH.
OKpy)XHOCTB, 3JUIHIC, TUIIepOOIIa 1 mapadona i ux
KaHOHMYecKHe ypaBHeHus. /Jlex/




1.2

Marpuma.JlefictBus Hag matpuriamu. OnpeneauTens n-ro
nopsiaka. AnreGpandeckue I0MOJHEHUS U MUHOPBIL.
CoiictBa onpenenuteneii. O0parHas matpuiia. CHCTEMBI
JTUHEHHBIX ypaBHeHHI.MeTo]] kpamepa, 00paTHOH
MaTpuibl u ['aycca. OHOPOAHBIE CHCTEMBI
anredpanvdecKux ypaBHCHUH. JekapTOBEI
NIPSIMOYT'OJIbHBIE HA IJIOCKOCTU U B IPOCTPAHCTBE.
BekTopbl, paBEeHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA.
JluneitHble onepanuy Haj BekTopamu. Onepannu Hag
BEKTOpaMH B KoopauHaTHOH (opme. CxansipHoe
npousBesieHue BeKTopoB. IIpunoxenus. BekropHoe u
CMEIIaHHOE MPOoU3BeleHHe BeKTOpoB. [Iprnoxkenus.
[Ipsimast Ha mIocKoCTH. Pa3znuyHble BUABI ypaBHEHUS
npsiMoil. B3aumHoe pacnonoxxeHue IpsMbIX Ha
I10CKOCTH. JInHUM 2-ro NopsKka Ha INIOCKOCTH.
OKpYKHOCTb, 3JUTUIIC, TUIIepOoIa U mapabosa U ux
KaHOHMYeckne ypaBHeHus. /T1p/

42

1.3

W3ydenne TeopeTHIeCKOro MaTepHaa;
IIpopaboTka IpOHACHHBIX TeM pa3jesa JEKIIHOHHOTO
kypca /Cp/

45

14

Koncynbrarus mo qucuuminie /Kowue/

1

Kopn
3aHATHSA

HaumeHoBaHue Pa3aejioB 1 TEM /Bl/IZ[ 3aHATHS/

Cemectp
/ Kype

Yacos

p.moar.
94acoB

IIpumeuyanne

Paznen 2. BBenenne B MaTeMaTH4YeCKHIT aHAJIN3.
Ipenen u HempepHIBHOCTH (PYHKIUH

2.1

MHOeCTBO BEIeCTBEHHBIX dnceln. DyHkimsa. O61acTs
ee onpeneneHus. CI0KHbIE X 00paTHbIE QYHKIINH.
I'padux pyrakiur. OCHOBHBIE dlIEMEHTapHBIC PYHKIINH,
ux cBoicTsa u rpaduku. OxpecTHOCTS ToukH. [Ipenen
(yHKIMM B TOUKe U B 6eckoHedHOCTH. OJHOCTOPOHHUE
npeiensl. beckoHeYHO Maible, OeCKOHEUHO OouIbIe,
OrpaHWYeHHbIC (GYHKIINH U UX CBOHCTBA. DOPMYITHPOBKI
OCHOBHBIX Te€OpeM 0 mpeaenax ¢pyHKiuid. OCHOBHbIE
BUJIbI HeomnpeaeaeHHocTel. [lepBblii 3aMedaTenbHbIi
npenes. OCHOBHBIE TIOHATHUS O YHCIIOBBIX
nocuenosarenbHocTIX. [Ipenen yncnoBoi
rocieoBaresbHOCTH. Yucno e. Bropoii 3amedarenbHbli
npenen. HerpepbIBHOCTE GyHKINH B TOUKE.
ORHOCTOPOHHSIS HEPEPBIBHOCTb. TOUKU pa3pbiBa
(yHKIIUH TIepBOro U BTOporo poaa. @opmynupoBku
OCHOBHBIX CBOICTB HENPEPHIBHBIX (QYHKIIMH.
HemnpeprIBHOCTS 351eMeHTapHBIX QYHKIHH. /JIex/

2.2

MHOeCTBO BeIeCTBEeHHBIX uncel. OyHkmms. O6macTh
ee onpezaeneHus. CloxxHble ¥ 0OpaTHBIEC (QYHKITHH.
I'padux pynkuun. OCHOBHBIE NIeMEeHTapHbIe QYHKLINHY,
ux cBoiicTBa u rpaduku. OxpecTHOCTH ToukH. [Ipenern
(yHKIIUH B TOUKe U B OeckoHeuyHOCTH. OTHOCTOPOHHKE
npenensl. beckoneuHo Mainble, 6€CKOHEYHO OOJIbINNE,
OrpaHWYCHHBIC (DYHKIUH U UX CBOMCTBa. DOPMYIHPOBKU
OCHOBHBIX TEOpeM o Tpeaenax QyHKIuid. OCHOBHEIE
BUJbI HeomnpeaeneHHocTel. [1epBblil 3aMeuaTenbHbIN
npenen. OCHOBHBIE TIOHSTHUS O YHCIOBBIX
nociuenosareapbHoCTsIX. [Ipenen uncinoBoi
nociuenosareabHoCTH. Yucno €. Bropoil 3ameuarenbHbli
npenen. HenpepbIBHOCT (YYHKIIHH B TOUKE.
OmHOCTOPOHHSISI HENMPEPHIBHOCTh. TOUKU pa3pbiBa
(yHKIIHH TIEpBOTO U BTOpOTO pona. PopmynmnpoBkn
OCHOBHBIX CBOWCTB HEIIPEPHIBHBIX (DYHKITH.
HenpepbIBHOCTD 37eMEeHTapHBIX GyHKIMH. /TIp/

10

23

V3ydeHne TeOpeTHIeCKOro MaTepraa;
IIpopaboTka MpOHIEHHBIX TeM pa3zesa JEKIIHOHHOTO

kypca /Cp/

10

Kona
3aHATHS

HaumeHoBaHue pa3esioB U TEM /Bl/IlI 3aHATHsA/

Cemectp
/ Kype

Yacos

p.moar.
4acoB

IIpumeyanue




Paznen 3. Auddepenunaibuoe ucyucjienue GyHkuui
OJIHO¥i MepeMeHHOI

3.1

OmnpenencHue MPOU3BOJHON B TOYKE M HA MHOXKECTBE.
T'eomeTpuyeckuii 1 SKOHOMUYECKHH CMBICT TIPOU3BOIHOM
B TOYKE. Y paBHEHUS KacaTeIbHOM U HOPMAJIH.
HuddeperunpyeMocts GYHKIUH U €€ CBSI3b C
HENPEPBIBHOCTHIO (GYHKIMU B Touke. JTuddepeHmman
(YHKIIUH U €T0 TeOMeTpHUIecKhil cMBICT. DOpMyYITE 1T
npasuia guddepenmposanus. AuddepenuupoBanue
CJIOXKHBIX (DYHKITH, HESIBHBIX (QDYHKIMN ¥ QYHKITHIHA,
3aJaHHBIX TAPaMETPUIECKIMH YPaBHCHHUSIMH.
ITpousBogHbIE BRICIIHX MOPSAKOB. OCHOBHBIE TEOPEMBI
muddepeHnranbHOro ucuucieHus: reopema depma,
teopema Posus, Teopema Jlarpamka, Teopema Komn,
npaBmiIo JlonuTans ¥ IpIMEHEHHE eTo K HaX 0K ACHHIO
npenena QyHkuuu. /Jlex/

32

Omnpenenenue NPOU3BOJHON B TOUKE U HA MHOXKECTBE.
I'eomeTpryeckuii 1 SKOHOMUYECKHI CMBICI IIPOM3BOIHOMN
B TOYKE. YpaBHEHHS KacaTeJIbHOW U HOpMaJIH.
JuddepernupyeMocTs (HYHKIUH U €€ CBS3b C
HENPEepBIBHOCTEIO (PyHKIMHU B Touke. Auddepennnan
(YHKIUH ¥ €T0 TeOMETPHUYECKUI CMBICT. DOpMYITHI H
npasmwia auddepeniposanns. Augdepenimpopanne
CIIOKHBIX (PYHKUUH, HESIBHBIX (QYHKUUN U QYHKIIHIHA,
3aJJaHHBIX TAPaMETPUUECKHMHU yPaBHEHHAMH.
[IpousBoaHbIEe BRICIIHX MOPSAKOB. OCHOBHBIE TEOPEMBI
nuddepeHnnaTbHOrO NcUUCIeHu: TeopeMa Pepma,
Teopema Pomst, Teopema Jlarpanxka, reopema Komn,
npaBmIo JlonmuTans ¥ IprIMEHEHHEe eTo K HaX 03K ACHHIO
npexnena Gyukmn. /Tp/

33

H3ydeHue TeopeTnuecKoro MaTepuaa;
IIpopaboTka NpoiAEHHBIX TEM pa3iena JEKIIHOHHOTO
kypca /Cp/

10

Kon
3aHATHS

HaumeHnoBaHue pa3/ies1oB U TeM /BUJ 3aHATHS/

Cemectp
/ Kypc

Yacos

IIp.moar.
4acoB

IIpumeyanune

Pa3znen 4. UccnenoBanue gpynknmii

4.1

Omnpenenenne MOHOTOHHBIX (DyHKIuil. JlocTaToYHBIE
MIPU3HAKH MOHOTOHHOCTH. TOYKH 3KCTpeMyMa U
skcTpeMyM (yakmun. Heodxoanmele v 10CTaTOYHBIE
ycioBus 9KkcTpeMyma. HanmMensinee u Hanbonpinee
3HaueHMs QYHKIHH HAa OTPEe3Ke U Ha MHTEpBale.
BBInyK10CTh 1 BOTHYTOCTD, TOUYKH IIeperuda u
acuMNTOTH rpaduka ¢pyHkmy. [TorsTre 06
ACHMIITOTHYECKOM pa3iokeHnu. [1man nomHoro
HCCIICIOBAHUS U TOCTpoeHust rpaduka dyHkimu. /Jlex/

2

4.2

OmnpeneneHue MOHOTOHHBIX (hyHKIUit. JloctaTouHbIe
MIPU3HAKH MOHOTOHHOCTH. TOYKH 3KCTpeMyMa U
skcTpeMyM (yHKIMH. HeoOxoanmele # OCTaTOUHBIC
ycIoBusl SKcTpeMyMa. HanmeHsbinee U Hanbobliee
3HaYeHHS (PYHKIMH Ha OTPE3KE U Ha HHTEPBAJIe.
BrImykimocTh 1 BOTHYTOCTB, TOYKH IIepernda u
acuMNTOTHI rpaduka ¢pyHkimy. [Torsatue 06
ACHMIITOTHYECKOM pa3iokeHud. [1nan nomHoro
WCCIICAIOBAHUS U TOCTpoeHHs Tpaduka Gyakiun. /Tp/

4.3

W3zydenne TeopeTHIeCKOro MaTepraa;
IIpopaboTka IpOHACHHBIX TeM pa3/esna JEKIIHOHHOTO
kypca /Cp/

Kon
3AHATUSA

HaumeHoBaHue pa3/1e/ioB U TeM /BUJ 3aHATHS/

Cemectp
/ Kypc

Yacos

p.moar.
4acoB

IIpumeuyanne

Pazpnen 5. HeonpenesiéHHbINH HHTErpas




5.1

IepBooOpa3Has u HeompeaeneHHbII nHTerpan. CBoiicTBa
HeoNpeeIeHHOro UHTerpana. Tabauia OCHOBHBIX
HHTErpanoB. MeTo HENOCpPeICTBEHHOTO
HUHTErpUpOBaHus. MeTos UHTErpUPOBaHUS 3aMEHOU
nepeMeHHoN. MeToJ1 MHTErpUpPOBaHUS MO YaCTSIM.
MeTo/ibl HHTErPUPOBAHUS TPUTOHOMETPHIECKUX
¢yaknuit. Muorowrensl. Teopema besy. Paznoxenue
MHOTOWIEHA C JeHCTBUTEIbHBIMU KO3 durmeHTamu Ha
JVHEHHbIE U KBapaTU4Hble MHOXKUTENH. Pa3noxeHue
pannoHaNBHEIX Ipobeil. IHTerpupoBaHue parioHaIbHBIX
npobeit. TaTerpupoBanne mpocTenmx
HppalMoHaIbHBIX GYHKIMH. /Jlex/

52

IlepBooOpa3zHas 1 HeonpeaeaeHHbIH nHTerpai. CoiicTBa
HEOIIPEAEICHHOT0 HHTerpaia. Tabauia OCHOBHBIX
HHTErpanoB. MeTos HenocpeiCTBEHHOrO
HMHTErpUPOBaHUsA. MeTos UHTErpUPOBaHUS 3aMEHOU
nepeMeHHO. MeTo MHTErpHPOBaHUS 110 YaCTSM.
MeToabl HHTErpUPOBAHUS TPUTOHOMETPUIECKUX
¢yaknuit. MHOrounensl. Teopema besy. Paznoxenue
MHOTOYJIEHA C ACHCTBUTEIBHBIMU KO3 (PHUIIMEHTAMH Ha
JMHEWHBIE U KBapaTU4YHbIE MHOXKHTENH. Pa3noxeHue
pannoHaNBHEIX Ipobei. IHTerpupoBaHue paroHaIbHBIX
npobeit. MHTErpUpoBaHue IpOCTEHIINX
HppalMoHaIbHBIX (yHKIMH. /TTp/

53

H3yyeHne TeopeTHIECcKOro MaTeprana;
IpopaboTka NpoiiIeHHbBIX TEM pa3/ena JeKIHOHHOTO
kypca /Cp/

Kon
3aHATHS

HaumeHoBaHue pa3aesioB U TEM /Bl/lll 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.noar.
94acoB

IIpumeuyanue

Paznen 6. OnpenesiéHHbINA HHTErpaa

6.1

OnpezeneHue onpeaeseHHOro HHTerpaia Kak npejaena
HHTErpaibHOM cyMMbl. Teopema cylecTBoBaHusl.
OCHOBHBIE CBOICTBA OIIPEAEIECHHOTO HHTETPaa.
HuTerpan ¢ nepeMeHHBIM BepXHUM IpenenoM. Gopmyna
Herorona-Jleiionuna. Beraucienue onpeneneHHoro
HHTErpaia METOJIOM 3aMEHbI IEPEMEHHOM U METOIOM
HMHTErpupoBaHus 1o yacTaM.HecoOcTBeHHBIE HHTETPaIbI
1epBOro poja. I'eoMeTpruecKkuii CMbICII ONPEAEIEHHOTO
HHTETpajJa M HecOOCTBEHHOTO HHTETpajla epBOTo

pona. /Jlex/

6.2

Omnpenenenue onpeaeIeHHOr0 HHTETpala Kak Ipezena
HHTEeTpanbHON cymMMbl. Teopema CylecTBOBaHMS.
OCHOBHBIE CBOWCTBA OIIPEEIIEHHOIO HHTErpaa.
HuTerpan ¢ nepeMeHHbIM BepXHUM IpenenoM. Gopmyna
Herotona-Jleiibnuna. Beruncnenue onpeneneHHoro
HHTErpajga METOA0M 3aMEHBI IEPEMEHHON U METOOM
HHTETPUPOBaHU M0 yacTssM.HecoOCTBEHHBIC HHTETPAIBI
nepBoro poja. ['eomeTpuueckuii CMbICI ONpPeIEIEHHOIO
MHTErpaja 1 HeCOOCTBEHHOTO MHTETpalla EpBOro

pona. /TIp/

6.3

N3ydyeHue TeopeTnuecKoro MaTepuaa;
IIpopaboTka MpoHIEHHBIX TeM pa3jesna JEKIHOHHOTO
kypca /Cp/

6.4

Koncynprarms no quctuminHe /Konc/

2

Kon
3AHATUSA

HaumeHoBaHue pa3/1e/ioB U TeM /BUJ 3aHATHS/

Cemectp
/ Kypc

Yacos

p.moar.
4acoB

IIpumeuyanne

Paznen 7. AuddepenunanbHble ypaBHe-HUA




7.1

JuddepernmanbHble ypaBHEHHUS IEPBOTO MOPSIIKA:
OCHOBHBIE NOHATHS, 3a1a4a Komy, obmiee u yacTHOe
pemerus. Teopema cymecTBOBaHUS U €JMHCTBEHHOCTH
pemenus 3agaun Komm. /luddepennnansapie ypaBHeHNAS
C pa3JeNIeHHBIMH U Pa3IeSIOIIMUCS

niepeMeHHbIME. JIMHEHHbIE AnddepeHanbHbIe
YpaBHEHHS TIEPBOTO TOPSAAKA M UX pelIeHne MeTo1oM M.
Beprynmu. ludpepeHnuansable ypaBHEHUS BTO-POTO
MOpPsIIKa: OCHOBHBIE MOHATHS, 3aaa4a Komu, obee u
yacTHOE pemeHns. JInHelHble nud depeHnaIbHbIe
YpaBHEHHS BTOPOTO IOPSIIKA ¥ OCHOBHBIE CBONCTBA MX
peweHnid. Pemenne nuHedHpIx audQepeHnnanbHbIx
YpaBHEHH BTOPOT0 MOPsIKa C MOCTOSHHBIMU
koddunmeHTamMu. YpaBHEHHUS CO CIICIIUATILHOM MpaBoit
yacTelo. Meton Jlarpan:xa Bapualuyu IpOU3BOIbHbBIX
MOCTOSIHHBIX. [IpuMeHeHue psoB K MPUOIIKEHHOMY
penreHuo quddepeHInaTbHbIX ypaBHeHwi /JIek/

10

7.2

JuddepeHnnanbHbIe ypaBHEHHUS IIEPBOTO MOPSIIKA:
OCHOBHBIE TOHSATHS, 3a1a4a Komm, obmee u gacTHOE
pemrenus. Teopema CylliecTBOBaHHS M €ANHCTBEHHOCTH
pemrenns 3anaun Komm. nddepennuansapie ypaBHSHNS
C pa3/IeNICHHBIME U Pa3IeIISIOIIIMHICS TePEeMEHHBIMI.
Jluneitnble mudepeHnnanbHble ypaBHEHUS IIEPBOTO
Mopsiika 1 UX peurenue merogom M. beprymnmu.
Juddepernnanbable ypaBHEHNS BTOPOTO TOPSAKA:
OCHOBHBIE TTOHATHS, 3a1a4a Komn, obmiee i wacTHOE
pewenus. Jluneiinsie auddhepeHnranbHple ypaBHEHHUS
BTOPOTO MOPsAKAa K OCHOBHBIE CBOICTBA X PELICHUH.
Pemenre nmuHEHHBIX AnddepeHITIANbHBIX YPaBHCHAH
BTOPOTO MOPSAAKA C HOCTOSTHHBIMH

ko3 dunmeHTamMu. Y paBHEHHUS CO CIICIIHATLHON TIPaBoi
gacThio. Meton Jlarparyka BapHaItiy IPON3BOIBEHBIX
MOCTOSIHHBIX. [IpUMeHeHne psoB K MPUOIIKEHHOMY
peutenuro auddhepeHnuanbHbIX ypaBaenui /I1p/

18

7.3

W3yyeHre TeopeTHYECKOro MaTeprana;
[popaboTka NpoiiICHHBIX TEM pa3/ena JeKIHOHHOTO
kypca /Cp/

15

Kona
3aHATHS

HaumeHoBaHue pa3aesioB U TEM /Bl/IlI 3aHATHS/

Cemectp
/ Kype

Yacos

p.noar.
4acoB

IIpumeyanue

Paznen 8. ®yHKIMH HECKOJBKHUX NMEPeMEHHbIX

8.1

OcHOBHBIE MOHATHS O QYHKIUAX JIBYX, TPEX U OOJIBIIETO
Yrcia mepeMeHHBIX. [Ipenen n HenmpepsIBHOCT (PyHKIINI
JBYX HepeMeHHBIX. CBOMCTBa (DYyHKIMH, HENPEPHIBHBIX B
3aMKHYTOM OrpaHMYeHHON oOnactu. YacTHble
MIpUpAILEHNs ¥ YacTHbIE TPpou3BoaHbIe. [TomHOE
TIpupaIieHne u monHsI muddepennuan. [IponzsogHas
110 HampaBleHuo. ['pagueHT QyHKIMH, ero Gpuzndeckuit
cMbIc. YacTHbIe MPOU3BOAHBIE BBICIIUX

TTOPSITKOB. DKCTpEeMyM (PYHKIHH JIBYX MTEPEMEHHBIX,
HEOOXOANMBIE U JOCTATOUHBIC YCIOBHUS AKCTPEMyMa.
VcaoBHBIN 3KcTpeMyM. MeTo1 MHOKUTENEH
Jlarpansxa.JlBoiHO¥ HHTETpal U ero cBoiicTBa. CBeeHUE
KpaTHOr'0 UHTErpalla K 0-BTOPHOMY. 3aMEeHa
NIEPEMEHHBIX B KpaTHOM UHTerpae. KpuonuHenHbii
unrerpai [-ro u ll-ro pona.l'eomerpuueckue u
(usHyecKne MPUITOKEHNS KPaTHBIX MHTETpalioB. /JIex/

10




8.2

OCHOBHBIC TOHATUSA O (PYHKIUAX ABYX, TPEX U OONBIIETO
YHCIa HepeMeHHBIX. [Ipeen u HenpepbIBHOCTD (YHKIMI
JBYX TIepeMeHHBIX. CBOHCTBa (DYHKIHMI, HEPEPHIBHBIX B
3aMKHYTOH OrpaHHYeHHON oOnacT.YacTHbIC
MIpUpAaIleHUs U 9acTHBIE Ipou3BogHbIe. [TomHOE
IpUpalieHue u nonusii auddepentman. [ponssonHas
0 HarpaBieHnto. ['pagueHT GyHKImH, ero Gpusnaeckui
cMbIc. YacTHBIE TPOU3BOAHBIC BEICIINX

MOPSAKOB. DKCTPEMYM (DYHKIIMHU JIBYX TIEPEMEHHBIX,
HEOOXOANMBIE U TOCTATOUHBIC YCIOBUS AKCTPEMyMa.
VYcnoBHsli 3kcTpeMyM. Meton MHOxuTenei Jlarpanxa.
JIBOifHO# MHTErpan u ero cBoricTBa. CBelleHHe KPaTHOTO
HHTErpaja K Mo-BTOPHOMY. 3aMeHa IIEPEMEHHBIX B
KkpaTHOM uHTerpane. Kpuponunelnnsiii uarerpan I-ro u II-
ro poga.l'eomerpuueckue u Gpu3HIECKUE TPUIOKCHUSI
KpaTHBIX HHTErpajioB. /I1p/

16

83

V3zydeHne TeOpeTHIECKOr0 MaTepraa;
IIpopaboTka MpoHIEHHBIX TeM pa3zesa JEKIIHOHHOTO

kypca /Cp/

12

8.4

Koncynsramus no guctumivze /Konc/

3

Kona
3aHATHS

HaumeHoBaHue pa3esioB U TEM /Bl/IlI 3aHATHs/

Cemectp
/ Kype

Yacos

p.noar.
4acoB

IIpumeyanue

Paznen 9. Paanl

9.1

OcHoBHble TOHATHS. CXOAUMOCTb T€OMETPUUECKOT0 psijia
u psga dupu-xie. PacxonuMocTs TapMOHUYECKOTO psija.
OCHOBHBIE CBOWCTBA CXOAIIUXCA PsIIOB.JlOCTaTOYHbIE
MIPU3HAKH CXOJIUMOCTH 3HAKOMOJIOKUTENbHBIX PAIOB: 1B
MIpU3HaKa CpPaBHEHHMS PAIOB, pH3HaK JJamambepa.
[pu3nak JIeWOHMIIA CXOIMMOCTH 3HAKOYEPETYIOIIETOCs
psiia u ero ciejCcTBHE 00 OLEHKe ocTaTKa psfa. [loraTue
00 abCONIOTHOM M YCIIOBHOW CXOAUMOCTH
3HaKOIlepeMEHHBIX psoB. [Ipn3Hak abcomroTHOMH
cxogumoctr Jlanambepa. OyHKIIMOHAIBHEIE PSIBL.
Ob6nacte cxogumoctu. [Ipusnak Beliepmrpacca.
CBoifcTBa paBHOMEPHO CXOZAIIUXCS PSAIOB: MOWIEHHOE
muddepernmpoBanne u HHTErprUpoBanne. CTeIeHHbIe
PsOBL: OCHOBHBIE ITOHATUS, UHTEPBA U PAJUyC
CXOJIMMOCTH cTeneHHoro psaa. Teopema Abens.
CgoiicTBa cxoasmuxcst Paznoxenue B psjg MakiopeHa
OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.CTEIICHHBIX PSIOB.
PsanpiTelinopa u Maknopena. YpaBHeHUs
MaTeMaTHdeckor Gpusuku. /JIex/

9.2

OcHoBHble TOHATUS. CXOOUMOCTb T€OMETPUYECKOTO0 psia
u psga Hdupu-xie. PacxonuMocTs TapMOHUYECKOTO psfa.
OCHOBHBIE CBOWMCTBA CXOIAMINUXCS PsIIOB. JlocTaTouHbIe
MIPU3HAKU CXOJUMOCTH 3HAKOIOJIOXKUTEIbHBIX PSIOB: 1B
IIpU3HAaKa CPaBHEHMS PANOB, IpH3HAK JJamambepa.
[pu3nak JleHOHMIIA CXOAMMOCTH 3HAKOUYEPETYIOIIErOCs
psina u ero ciueacTBue o6 oleHke octarka psna. [lonsarue
00 abCOIOTHOM U YCIIOBHOW CXOANMOCTH
3HAKOIIepeMEHHBIX psoB. [Ipn3Hax abcomroTHOH
cxoaumoctr Hanambepa. OyHKIIMOHATIBHBIE PSIIBL.
O6nacth cxomumoctu. [Ipu3nak Beliepimrpacca.
CBoiicTBa paBHOMEPHO CXOZSIIUXCS PSAIOB: MOWIEHHOE
nuddepernupoBanne u HHTErpupoBanue. CTEIeHHbIE
PSLIBI: OCHOBHBIE MTOHSATHSI, UHTEPBAI U PaANyC
CXOIMIMOCTH CTeTIeHHOTO psina. Teopema Abers.
CBolicTBa CXOAIIMXCS CTETIEHHBIX pAnoB. Paner Teitiopa
u Maknopena. Pa3noxxenue B psii MakiiopeHa OCHOBHBIX
ANIEMEHTAPHBIX (DYHKIUIA. Y paBHCHUST MATEMaTHYCCKOM
¢msuxn. /TIp/

9.3

N3ydyeHue TeopeTnuecKoro MaTepuaa;
IIpopaboTka IpOHAEHHBIX TeM pa3jesa JeKIHOHHOTO
kypca /Cp/
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Kon
3aHATHS

HaumeHoBaHue pa3aesioB U TEM /Bl/IlI 3aHATHS/

Cemectp
/ Kype

Yacos

p.noar.
94acoB

IIpumeyanue

Paznen 10. ®yHKkuun KOMILIEKCHOI epeMeHHOi

10.1

INonsitre 1 reoMeTpuYeCcKuii CMBICH QyHKIMK
KOMIUTIEKCHO nepeMeHHOH. OTOOpaXKeHUE TNHUN 1
obnacteif. DneMeHTapHbIe (PYHKIUH KOMIUIEKCHOH
nepeMeHHoil. [Ipeaen u HenpeppIBHOCT PYHKIUH.
OrmpezienieHue POM3BOJHON, HEOOXOAUMBIE U
JIOCTATOYHBIE YCIIOBHS AU HEepeHITNPYEMOCTH (YCIOBHS
Komrn-Pumana) GpyHKIIMN KOMIIIIEKCHOH Ie-peMEHHOM.
Ananutnueckue QpyHKunu. ['eomerpudeckuii cMblc
MOJYJISI M apryMeHTa pon3BoaHoH. [TorsaTHE
xoH(popMHOTO 0TOOpaxeHus. IHTerpan ot GyHKINN
KOMIIJIEKCHOW NTEPEMEHHOM, €ro CBOWCTBA U BBIUNCIICHHE.
OcHoBHas TeopeMa Komu 11 onHOCBS3HOM U
MHOTOCBSI3HOMU oOJiacTell. Brruncinenue naTerpana ot
aHanuTH4IecKor QyHKIU. OcoOble TOUKU (PyHKIUN.
Berder ¢pynkinu B 0co60ii Touke. Boruncienue BbrueToB
B romocax ¢yaknnu. OcHoBHas TeopeMa Ko o
Beraertax. [Ipumoxenus BeraeTos. /JIex/

4

12

10.2

[TonsaTHe u reoMeTpUIECKUil CMBICT (YYHKIINH
KOMIUJICKCHOM TiepeMeHHOo#. OToOpaskeHue INHUHN 1
obyactei. DneMeHTapHbIe (PYHKINH KOMIUIEKCHOM
nepeMeHHOH. [Ipenen n HenpepsIBHOCTE (PyHKIHN.
OmnpepeneHue Npou3BOTHON, HEOOXOAUMBIE U
JI0CTaTOYHbIE YCIIOBUs AuddepeHmpyeMocTy (YCIoBHs
Komm-Pumana) GpyHKIMN KOMITIIEKCHOH TTe-peMEHHOM.
Ananutmueckne GyHxnnu. ['eomerpuaeckuii CMBICI
MOJYJsI U apryMeHTa pou3BogHoil. ITonsarue
koH(popMHOTO 0TOOpaxeHus. IHTeTpan ot QyHKINH
KOMILIEKCHOM IEPEMEHHOM, €ro CBOICTBA U BBIYHUCIICHUE.
OcHoBHas TeopeMa Komu a7t oZHOCBA3HOM 1
MHOTOCBSI3HOH obuiacTell. Beruncnenue nuterpana ot
aHauTHYecKOH QyHKINH. OcoObIe TOUKN (GyHKINN.
Beruer gyHkImu B 0co00it Touke. Brrancnenne BeraeToB
B nomocax Gyakiur. OcHoBHas Teopema Komu o
Beraerax. [Ipumoxenus Beraetos. /IIp/

10

10.3

W3zydenne TeopeTHIECKOro MaTepHaa;
IIpopaboTka IpOHACHHBIX TeM pa3/esa JEKIIHOHHOTO
kypca /Cp/

12

Kon
3aHATHS

HaumeHnoBaHue Pa3aesioB 1 TEM /BU 3aHATHS/

Cemectp
/ Kype

Yacos

p.moar.
4acoB

IIpumeuyanne

Paznen 11. OnepaunonHoe ucuncieHue

[IpeobpaszoBanue Jlamnaca. OpuruHai u H300pakKeHHeE.
Teopema cyriecTBo-BaHUs H300pakeHHs1. CBOMCTBA
npeobOpaszoBanus Jlamnaca: OAHOPOTHOCTD,
aJIUTUBHOCTD, TMHEIHOCTh. TeopeMa 3ana3ipIBaHus.
Teopema cMenieHnst B U300paKeHUH.
Jduddepennmposanne opuruaaia. Juddepennmponanue
n3obpakeHus. IHTerpupoBaHie opuruHaia.
OnpeneneHne U CBOMCTBA CBEPTKU (HYHKIIHH,
n300pakeHue CBEPTKH opurnHaoB. ®opmyier [[roamerns.
Tabmuna opurnHanoB u ux n3odpaxennii. Haxoxnenue
OpUrMHasa 1o U300paKEHHIO ¢ TOMOLIBIO TaOIHILIBI U
CBOMCTB TpeoOpa3oBanus Jlamnaca. HaxoxaeHnue
OPHUTHHAJIOB C IOMOIIBIO TEOPUH BEIYETOB. /JIex/




11.2 IIpeo6pa3zoBanue Jlamnaca. OpuruHan u H300paxeHue. 4 16 0
Teopema cymecTBo-BaHus H300paxkeHus. CBoHCTBa
npeoOpa3oBanus Jlamaca: 0JJHOPOIHOCTB,
aJJUTUBHOCTb, JINHEHHOCTL. Teopema 3ana3abpIBaHusl.
Teopema cMeICHUS B H300paXKCHUH.
Juddepennuposanne opurunaia. Juddepenuponanue
n300pakeHus. MIHTerpupoBaHue OpUrHHAIIA.
OmnpeneneHue U CBOUCTBA CBEPTKU (PYHKITHH,
n3o0paxkeHune cBEPTKH opuruHanoB. @opmyisr J{roamens.
Tabmuma opurnHaiIoB U UX n300pakeHnil. Haxoxnenue
OpHTHHAJIA IT0 U300PAKEHUIO C TIOMOIIBIO TaOIUIIBI 1
CBOHCTB npeoOpazoBanus Jlannaca. Haxoxnenue
OPHTHHAJIOB C IOMOIIBIO TeoprH Ber4eToB. /I1p/

11.3 M3yueHune TeopeTHIecKoro MaTepuana; 4 16 0
IIpopaboTka MpOHAEHHBIX TEM pa3iena JEKIHOHHOTO
kypca /Cp/
Kopn HaumeHnoBanue pa3jiejioB U TeM /BUJ 3aHATUS/ Cemectp | Yacos | IIp.moar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Pa3znes 12. DeMeHThI TeOPUU BepPOSITHOCTEH 1 0

MATEMATHYECKOH CTaTUCTHKH

12.1 OneMeHTHI TeOpUH BepossTHOCTeH. OCHOBHBIC TOHATHS U 4 12 0
omnpezaeneHus. ba3oble TeopeMbl. DIeMEHTHI
MaTeMaTH4YeCcKOH cTaTUCTUKU. OCHOBHBIE MOHATUS U
onpenenenus. [IpakTuueckoe IPUMEHEHUE METOAOB
MaTeMaTHYECKOH CTAaTUCTUKH IS TPOBEICHHS
uccnenosauus. /JIex/

12.2 DNEeMEHTHI TeOpUHN BepOsITHOCTEH. OCHOBHBIC MOHATHS U 4 16 0
omnpexneneHus. ba3osie TeopeMbl. IIeMEHTEI
MaTeMaTH4ecKoi ctaTucTuki. OCHOBHBIE IOHATHS U
omnpezaeneHus. [IpakTuueckoe MPUMEHEHHUE METOIOB
MaTeMaTHYECKON CTATHCTHKH JUTS TIPOBEICHUS
uccienoBanus. /I1p/

12.3 H3ydeHue TeopeTnuecKoro MaTepuaa; 4 17 0
IIpopaboTka NpoiAEHHBIX TEM pa3iena JEKIIHOHHOTO
kypca /Cp/

12.4 Koncynpuanus mo mucruruimae /Kouc/ 4 2 0

3.0HEHKA KAYECTBA PEAJIM3ATIIMA JUCHHAIIJIMHBI (MOAYJISA)

3.1. Texymuii KOHTPO./1b

DopMBI ¥ BUIBI TEKYIIETO KOHTPOJIS 110 JUCIUIUINHE, BUABI 3aaHIH, KPUTEPUH UX OICHUBAHIS, paclpeereHne 0anioB o BUaaM
Tekymero kouTpois B BPC (mpu ucnons3oBanum) pa3padaTeIBalOTCs MpenoAaBaTeNeM JUCUUILUTUHBI C yIeTOM €€ CIeUn(UKU 1
JIOBOJISITCS 10 CBEACHHUS 00YJAIOIIMXCSl HA IEPBOM Y4€OHOM 3aHSATHHU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIIECTBIISCTCS MPEToIaBaTeNIeM JUCIUIUTNHEI B paMKaX KOHTAKTHOH paboTHI 1
CaMOCTOSITENbHOH PabOTHI 00YJarOIIIXCSL.

Bo3MoxxHBI paznnyuHble (OPMBI IPOBEACHHS TEKYIICH aTTeCTalli: YCTHBIH OTBET, MUCHbMECHHBIH OTBET, KOMIIBIOTEPHOE
TECTUPOBAHNUE, BHIMOIHECHHE TPAKTHYECKOTO 33/IaHUs B JJICKTPOHHON MH(POpMAIMOHHO-00pa3oBatenbHOl cpene (QUOC).

Jlis pukcupoBaHUs pe3yabTaTOB TEKYIIETO KOHTPOISI MOXKET HUcTionb3oBaThest JUOC.

3.2. lIpomMe:xyTouHasi aTTecTalUs

IIpomerxyrouHas aTTecTanus Mo AUCHHUILIHHE POBOAUTCS C HCIIOIB30BaHUEM BOIIPOCOB M 3aJaHUH M3 KOMIUIEKTa OIIEHOYHBIX
MmatepuaioB (KOM) o aucuumiuge.
Orenka c(hOpMHUPOBAHHOCTH KOMITETCHITUH (YaCTH KOMITETCHIIMHN) OCYIIIECTBIISICTCSI HA OCHOBE OICHKH:

O 3HAHMUEBHIX PE3yIbTATOB — IPOBEPSIOTCS Uepe3 TECTOBBIC 3aJaHMS C BEIOOPOM OJHOTO MM HECKONBKHX IPaBIIIBHBIX
OTBETOB, & TAKXKE Yepe3 YCTHBII UM NUCbMEHHBII OTBET HA TEOPETUYECKHUE BOIIPOCHI;
0 YMEHHUI W BIaAC€HMI — IPOBEPSIOTCS Yepe3 BHINOJHEHHE NPAKTHYECKHX, JTa0OpaTOPHBIX WM MPOSKTHBIX 3aaHHH, a

TaKoKe yepes pelIeHne THIOBBIX Po(heCcCHOHABHBIX 3a1ay.

Kpurepnu orieHUBaHUS TEOPETUUECKUX BOIIPOCOB M TECTOBBIX 3aIaHMIA:

«oTauaHO» — 90—-100% NpaBUIBHBIX OTBETOB;

«xopouio» — 76-89% npaBUILHBIX OTBETOB,;

«YIOBJIETBOPUTENBHO» — 60—75% NpaBUIBHBIX OTBETOB;
«HEYJIOBIIETBOPHTENBHO» — MeHee 60% MpaBUIIbHBIX OTBETOB;

«3auteHo» — 60—100% mpaBUIIBHBIX OTBETOB;

«He3auTeHo» — MeHee 60% NpaBUIIBHBIX OTBETOB.

Kpurepnu orieHnBaHUS MPAaKTHIECKUX (IIPAKTHKO-OPHEHTHPOBAHHBIX ) 3aJaHUI:

O «OTJIMYHO» — 33/IaHU€ BBIIIOJHEHO MOJIHOCTBIO, 03 OMNOOK M HEAOUETOB; MPOJIEMOHCTPHUPOBAHO CBOOOJHOE Ba/IeHHUE
MaTepHajIoM, yMEHHE IPUMEHATh 3HaHUS B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYALUSIX;

I o




O «XOpOLIOY» — 3aJJaHNe BBIOJIHEHO MOJIHOCTBIO, IOMYLIEHBl HEe 0oJiee OHOW HerpyOOd OIMOKH WIIM OTHOTO-IABYX
HE0YETOB;

0 «YHOBICTBOPUTEIBHO» — 3aJJaHNE BBHIIIOJIHEHO HE MCHee 4eM Ha 2/3; JOMyYIICHBI oJHa Tpydas WX JIBe-TPH HETpyOble
OmMOKH, HO 00IIas JIOTHKA PEIICHHsT COXPAaHEHa;

O «HEYAOBJIETBOPUTENIHHO» — 3a/laHHE BBIIIOJHEHO MEHee YeM Ha 2/3; IomylieHsl rpyOble OMMOKH, CBUAETENHCTBYIOIINE O
HETIOHUMAaHHUH CYTH 33/IaHUs WII OTCYTCTBHH HEOOXOIMMBIX YMEHHH;

O «3auteHo» — 60—100% paBUIIBHBIX OTBETOB;

O «He3auTeHO» — MeHee 60% MpaBHIBHBIX OTBETOB.

OO0111E TOT0XKEHUS

B03MOKHBI pa3nigHbIe (POPMBI TIPOBEICHAS TPOMEKYTOTHOH aTTECTAIlMH: YCTHBIH OTBET, THCEMEHHBIN OTBET, KOMITEIOTEPHOE
TECTUPOBAHNUE, BHINMOIHEHHE TPAKTHYECKOTO 33/IaHUs B JIIEKTPOHHOU MHPOpMAIIMOHHO-00pa3oBaTenbHOH cpene (QNOC).
Kasxaplit oOydaronuiicst mory4aeT YHUKAJIbHBIA BApHAHT 3alaHuii, CPOPMUPOBAHHBINA U3 KOMIUIEKTa OLICHOYHBIX MaTePHAaJIOB.
HToropas olieHKa BBICTABISETCS € y4ETOM KaK TEKYILEro KOHTPOIs (IPH HATMYHHU), TAK M PE3YIIbTaTOB TPOMEKYTOUHOMN
aTTeCTalnH.
KoMiekTs! 0IIeHOYHBIX MaTepHaIoB pa3padaTeIBarOTCs Ha Kadenpe u cooTBeTcTBYIOT TpeboBanmaM ®I'OC BO, coneprxannio
pabodeil MporpaMMbl U HHAUKATOpaM KOMIETEHIUH B 4acTH, GopMHUpyeMOil B paMKaX AUCIUILIUHEI.

4. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

4.1. PexomMeHnayeMasi TuTeparypa

4.1.1. OcHoBHasl TUTepaTypa

ABTODBI, COCTaBUTENN 3ariaBue W3 narenscTBO, O On.aapec
JI1.1 |KyzuenoB b. T. MatemaTuka: yaeOHUK Mocksa: FOnuTH, https://biblioclub.ru/in
2015 dex.php?
page=book&id=11471
7
JI1.2 [ Comnory6 ®@. K. Jy0 u TpoCTHHK Cankr-IlerepOypr: http://e.lanbook.com/b
Jlanb, 2013 ooks/element.php?
pll cid=25&pll_id=2
8697
4.1.2. lononHUTeIbHAS JUTEPaTYpa
ABTOpBI, COCTaBUTEININ 3ariaBue W3naTenbCcTBO, TON Dn.agpec
JI2.1 |Hxpsurukos B. 1., IIpakTHKyM 110 BBICIIEH MaTeMaTHKE: HoBocubupck: https://biblioclub.ru/in
IBapu 3. b. WHTETpaIbHOE UCUUCTICHHE (DYHKIIMU OJHOM Hoocubupckuit dex.php?
nepeMeHHON. OOBIKHOBEHHBIE rOCY/IapCTBEHHBIH page=book&id=22860
nmuddepeHnnansHbIe ypaBHEHNA: YIeOHOE TEXHUYECKUI 7
nocobue yHuBepcurer, 2010
JI2.2 [I'myxosa O. 1O. COOpHUK 3aJaHUI MO 27IEMEHTaM BhICIIEH Kemeposo: http://biblioclub.ru/ind
MaTeMaTHKH KemepoBckuit ex.php?
rOCY/IapCTBEHHBIH page=book&id=23251
yHUBepcuret, 2012 0
JI2.3 |Ta3umzoBa H. H., IIpenenst GyHKIMH OTHON EPEMEHHOM: Kazanb: Kazanckuii https://biblioclub.ru/in
Hukonosa H. B., yuebHOoe mocobue HalMOHAJIbHBIN dex.php?
HuxonoBa I'. A. HCCIIEI0BATEIILCKUI page=book&id=42870
TEXHOJIOTHYECKUH 4
YHHBEPCHUTET
(KHUTY), 2014
J12.4 | banmuu K. B., banmun | Kpatkuii Kypc BBICIIEH MaTeMaTHKH: YICOHHK Mocksa: JlankoB u https://biblioclub.ru/in

@. K., Ixedpdans B.
., Makpunenko E.
JI., PykocyeB A. B.

K°, 2020

dex.php?
page=book&id=57317
1

4.2.1 llepeyeHb JUIEH3NOHHOTO U CBOOOIHO PACIPOCTPAHAEMOI0 MPOrPAMMHOI0 00ecreveHust

KoMmmiekT JTUIIeH3HOHHOTO B CBO6OZ[H0 pacuopocCcTpaHiaCeMOro ImporpaMMHOIO 066CHC‘ICHI/I$I, B TOM YHCJIE OTCYCCTBCHHOI'O
MMpOnU3BOACTBA, KOTOPbIM obecreuen YHUBCPCUTCT:

1. Onepannonnas cuctema Microsoft Windows (Bepcuu, mognepxuBaembie TY YI'MK) unu otedecTBEHHbBIE OMIEpalHOHHbIC
cucTeMBI Ha 6a3e Linux, cooTBeTcTBYyOMME TpeOOBaHISIM HH(POPMAIIMOHHOM 0€30I1aCHOCTH M TIOAePKIBaeMble HHPaCTPYKTYpOit
YHHUBEPCHTETA.
2. Antuupyc Kacnepckoro (JIMiieH3npoBaHHOE aHTHBHUPYCHOE pelieHue, npumenseMmoe B UT-uH(pacTpykType YHUBEPCHUTETA).
3. CpencTBa ceTeBoii Oe30macHOCTH U GubTparmu Tpaduka SKkyDNS.
4. OducHoe mporpamMMHOe obecriedeHne cemerictsa Microsoft mmi coBmecTuMBlit odrcHsn maket («P7-Oducy», OnlyOffice,
LibreOffice), obecneunBatomuii paboTy ¢ TEKCTOBBIMHU JOKYMEHTAMH, 3JI€KTPOHHBIMH TaOJIHLAMH, IPE3CHTAIMAMH U 0a30BBIMHU
(dopmaramu oOMeHa.
5. Bpayzeps! u cpenctsa goctymna k Bed-pecypcam (Sunekc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboty ¢ DMOC, OnOIMOTEUHBIMU U 00pa30BaATEIEHBIMU OHJIAHH-TUTATPOPMAMH, C YCTAHOBICHHBIMH



https://biblioclub.ru/index.php?page=book&id=114717
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=28697
https://biblioclub.ru/index.php?page=book&id=228607
http://biblioclub.ru/index.php?page=book&id=232510
https://biblioclub.ru/index.php?page=book&id=428704
https://biblioclub.ru/index.php?page=book&id=573171

ceptuduxaramu Munl{udpst PO.

6. CpenctBa paboTHI ¢ apxuBaMH U (aitmoBoit cucremoii (Hanpumep, 7-Zip, WinRAR win BcTpoeHHBIE CpeicTBa ONepaliiOHHOM
CHUCTEMBI).

7. Cpenctsa mpocMotpa u 0opadotku PDF-nokymenToB Adobe Acrobat Reader, i Bctpoennsie cpenctsa OC.

8. I'padmueckuii penakrop Paint.NET wnu ero kpoccmnardopmennsie ananoru (GIMP u ap).

9. TexcroBriit penaktop Visual Studio Code mmm coBMecTUMBIe KpoccIutaTGopMeHHBIE PEIICHHS C OTKPBITBIM HCXOJHBIM KOJIOM.

4.2.2 llepeuens npodeccHoHATBHBIX 023 JAHHBIX 1 HH(POPMALMOHHBIX CHIPABOYHBIX CHCTEM

4.2.2.1 | CnpaBounas npaBoBas cuctema Koncynprantlitoc

4.2.2.2 | Poccuiickue *ypHallbl B CBOOOTIHOM JOCTYIIE HAyIHOH 3NIeKTpoHHOM 6ubmnoreka eLIBRARY.RU

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAY JIS)

5.1 O0mas XapaKTepHuCTUKA Y4eOHBIX AYIUTOPUIH M HHBIX NOMELICHUI

JucrumrHa (MOIyITh, IPAaKTHKA) PEANTU3yeTCs B yIeOHBIX ayIUTOPHAX JJIS IPOBEACHHS yaeOHBIX 3aHATHH, OCHAIICHHBIX
000pyHOBaHIEM U TEXHUUECKUMH CPEACTBAMH O0YICHUS.

YueGHble ayUTOPUH AT IIPOBEACHHUS 3aHATHH JICKIIHOHHOTO TUIIa YKOMIIJIEKTOBAHbI yueOHOW MEOCIIbIO 1 TEXHUYECKHMH
CpeACTBaMH O0Y4IeHUs: MyJIbTUMEANITHOE 000pyIOBaHHE TS IPEIOCTaBICHHS yaeOHOI nHpOopMauy ayquTOPHH (CTaIlHOHApHOE
W TIEpEHOCHOE) U (TP HEOOXOJMMOCTH ) 3BYKOYCHIIMBAIOIIEee 000pyI0BaHMe (CTAllHOHAPHOE HITH MTEPEHOCHOE).

YueGHble ayIUTOPUH JJIs IPOBEACHNUS PAKTUUECKUX 3aHIATHH, B TOM YMCIIe CEMUHAPCKOTO THIA, IPYIIIOBBIX U WHMBHIYAIbHBIX
KOHCYIIBTAIMH, TEKYIIEro KOHTPOJIIS U MPOMEXYTOYHON aTTeCTallN YKOMIIIEKTOBAaHbI yueOHONH MEOEIbI0 1 TEXHUIECKUMHU
CpeACTBaMH O0yJIeHHS: MyJIbTUMEANITHOE 000pyIOBaHHE (CTAIOHAPHOE WIIH IEPEHOCHOE) U (TIPH HEOOXOTMMOCTH)
3BYKOYCHJIHBaroIIee 000pynoBaHue (CTAIIMOHAPHOE WX IIEPEHOCHOE).

INomernenune a1t CaMOCTOSITENILHON pabOThI OCHAIIEHO KOMITBIOTEPHON TEXHUKOI C BO3MOXKHOCTBIO TIOJKIIIOUCHUS K CETH
"UaTepHer" 1 00ecneueHNEM JOCTYIA B JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEIY.

AKTyanbHBIC CBEJICHUS O HATHYUH 000PYIOBaHHBIX YIEOHBIX KAOMHETOB M OOBEKTOB IS IPOBEICHUS MPAKTHIECKUX 3aHATHI
MPEeCTABICHBI B CIICIMATBHOM pasene «CBeaeHus 06 00pa3oBaTeIbHON OpraHn3aluimy oQUIHaIbLHOTO caiiTa yHUBEPCUTETA.

5.2 IlepeyeHb cieNHATH3APOBAHHBIX AYTNTOPHIi, 0CHALEHHBIX JIA00PATOPHBIM 000PYI0BaHUEM (3aMOTHSETCS PH
HEe00X0IHMOCTH)

Ayn. No | Hasnauenwne | Ocuarmenne

6. METOJUYECKHUE YKA3AHUA JJI OBYYAIOIINXCSA 11O OCBOEHHUIO JUCITUIIJIMHBI (MOAY JIS)

MeTtoandeckue yKkazaHus AJIs1 00YJaroIUXCs TI0 OCBOSHHIO JUCIUTUINHBI

- N3yuenue paboueit mporpaMmbl JUCHUTUIAHBL.

- O6s3aTenbHAs MOATOTOBKA K MPAKTUICCKUAM 3aHSTHUSIM.

- VI3yyeHre OCHOBHOM U TONOJHUTEIBHON JIUTEPATyphl, HHTEPHET-UCTOYHUKOB.
- BrinosHeHue BceX BUIOB CAMOCTOSITENBHOM PaOOTHI.

D¢ dexTHBHOE OCBOCHNE MUCIIUIUIMHEI IIPEIIToIaracT PeryisipHOe MOCEIEeHNE BCEX BUIOB ayAUTOPHBIX 3aHATHIH, BEITOJTHEHHE
TUIaHA CAMOCTOSITENIFHOM PabOTHI B MOTHOM 00beMe U MPOXO0XKACHUE aTTECTAUH B COOTBETCTBUH C KaJICHIAPHBIM YIeOHBIM
rpaduKOM.

CTyneHTy peKOMEHIYeTCS O3HAKOMHTBCSI CO CITUCKOM OCHOBHOI U TOTIOJTHUTENBHOH JUTepaTypsl. JJocTyn K HHQOPMAIOHHBIM
pecypcaM OMOTUOTEKH U MHPOPMAIIMOHHO-CITPABOYHBIM cUcTeMaM ceTr "MHTepHeT" OpraHn30BaH B YUTAIBHOM 3ajie OMOINOTEKH
co cranuoHapHbIX [I9BM, 160 ¢ nuunoro [I9BM (HoyrOyka, IIIaHIIETHOTO KOMIBIOTEPA UM HHOTO MOOMIBHOTO YCTPONUCTBA)
MOCPEICTBOM OECIIPOBOIHOTO TOCTYIA IPU aKTHBAIIMU WHANBHIYAIEHON YIETHOW 3aIIACH.

ITonb30Banme MHHOPMAIIMOHHEIME PECYPCAMH PACIIUPSAET BO3SMOKHOCTH OCBOCHHUS TEOPETHIECKOTO Kypca, BEITIOITHEHHUS
CaMOCTOSITENBbHON paboTHI.

IpakTryeckue 3aHATHS BKIFOYAIOT B ce0s1 OCBOCHHE JICHCTBU, 00CYKICHUE MPOOIIEM O OCHOBHBIM pasiesiaM Kypca U
HAaIpaBIICHEI

Ha yrITyOJIeHHe N3ydeHHOTO TEOPETHIECKOT0 MaTeprana u Ha IpHOOpeTeHne yMEHUH 1 HAaBBIKOB.

CamocrositenbHas paboTta CTYACHTOB BKIIFOYACT OCBOCHUE TEOPETUICCKOr0 MaTepralia, HOATOTOBKY K BBIMOTHEHHUIO 3aaHHH
MPaKTHICCKUX 3aHATHH, U MIOITOTOBKY K aTTCCTallHH.

MeTtoandeckne peKOMEHIANNH 110 OPTraHU3alui 00pa30BaTEIBHOTO MpoIecca sl 00yIeHUs] HHBAIUIOB H JIUL C OTPAHUYEHHBIMHU
BO3MOXKHOCTSIMH 3/10POBBSI

ITpu HEOOXOIUMOCTH TPOrpaMMa JUCIUILTAHB MOYKET OBITh aaNTUPOBAHA JIJIsl HHKITFO3UBHOTO 00YYIECHUS HHBATUIOB H JIUIL C
OTpaHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI C YIETOM 0COOEHHOCTEH MX IMCUXO(PU3UIECKOTO PA3BUTHSI, MHIUBHIYATbHBIX
BO3MOXKHOCTEH 1 HEOOXOJUMBIX CIIEUATBHBIX YCIOBUN HX 00ydeHUSI.

[Ipu HanM4YMU B TPYIIE CTYIEHTOB C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI BO3MOXXHO HUCIIOJIb30BaTh aJalITUBHBIC
TEXHOJIOTUH.

J1s1 cTyIeHTOB ¢ OrpaHMYEHHBIM CIIYXOM:

- HCTIOJIb30BaHUE PA3HOOOPAZHBIX TUAAKTHUECKUX MaTepUanoB (KapTOUKU, PUCYHKH, IMCbMEHHOE OIMCAHUE, CXEMBI U T.I1.) KaK
MTOMOIIb JIJIsl TOHUMAaHMsI U PEIISHUS TIOCTaBICHHOM 3a/1a4H;

- HCIIOJIb30BAaHNE BUIEOMATEPHAIIOB, KOTOPBIE JAIOT BO3MOKHOCTD ITOHATH TEMY 3aHITHS U OCYLIECTBUThH KOMMYHUKATHBHBIC
NIEHCTBUS;

- BBITIOJIHEHHUE MPOCKTHBIX 3aJIaHUH 110 N3y4aeMbIM TEMaM.

Jl71s1 cTyneHTOB ¢ OrpaHUYEHHBIM 3pEHUEM:

- HCTIOJIb30BaHKe (PMIIBEMOB C BO3MOXXHOCTBIO BOCIIPUSTHSI HA CIYX 1aBA€MOW B HUX WH(GOPMALIUH IS TIOCIEAYIOIIETO e




00CYXIeHNUS;

- UCTIONTb30BaHUE ayAMOMATEPUAIIOB 0 U3yJaeMbIM TeMaM, UMEIOIMMCS Ha Kadepe;

- UH]IMBH/IyalIbHOE OOIIIEHHE C NPENOaBaTeIeM [0 U3y4aeMOMY MaTepHays;

- TBOPYCCKUE 3a/IaHUA 10 U3Yy4aCMbIM TEMAM WJIH 110 JINYHOMY KEJIIAHUIO C YIETOM MHTEPECOB 06yqaeM0r0.




