ﬂ,OKyMEHT noanucay ﬂpOCTOI?l BHEKTDOHHOVI noanucbro

NHdopmaLma o BrgaSABHE: c

oo N HerocynapcrBeHHOe 4acTHOe 00pa3oBaTeibHOE

NlonxHocTb: [lupe YIPECKACHUEC BBICIICTO 06p330BaHI/Iﬂ
«Texnuueckuit ynusepcurer YI' MK»

[laTa noanucaHng: 1925:30
YHUKaNbHbIV NpOrPamMHbldgIioy
df48b51be157e2f6cf8adrd3bc04ff59abaeacac

PABOYAS ITPOT'PAMMA JUCHUTI/INHDBI

Beicimass MaTeMaTukKa

3akperieHa 3a Kapeapoit TYMAHHTAPHBIX M €CTeCTBEHHO-HAYYHBIX JIMCIUIIIMH

Y4eOHblil m1an Hanpasnenue 15.03.04 ABToMaruzanusi TEXHOJOTHUECKHUX IPOLIECCOB U TPOU3BOJICTB
IMpodunp moxroroBkn ABTOMaTH3aUUs M HU(PPOBHU3ALUS TEXHOJIOTHYECKHX MPOIECCOB U
IIPOM3BOJICTB B TOPHOH M METAJUTypPTrHYeCKOM MPOMBIIIIIEHHOCTH

Kpanuduxanus O6axanaBp
dopma o0ydeHus OYHasA
OO611ast TPy10EMKOCTb 14 3ET

Pacnpe;le.ﬂelme YacoB JMCHHUIIMHBI 110 ceMeCcTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2) 320 42.2)
Ha Kypee>) Hroro
Henems 13 5/6 15 4/6 13 5/6 16 2/6
Bu 3aHsTHii vit | po | vo | pon | vo | pon | vo | PO vo | pm
Jlexmun 28 |28 |28 |28 |28 |28 |28 |28 |112]|112
IIpakTuyeckue 42 142 |42 (42 (28 |28 |28 |28 (140 (140
Koncynpranun 2 2 2 2 2 2 2 2 8 8
HUroro ayn. 70 |70 |70 |70 |56 |56 |56 |56 |252|252
KonrakrtHas padora |72 |72 |72 |72 |58 |58 |58 |58 |[260|260
Cawm. pabota 45 |45 |45 |45 (23 |23 |23 |23 |136 (136
Yacel Ha KOHTPOJIb 27 (27 |27 |27 (27 (27 |27 |27 |108 |108
Hroro 144 (144 | 144 [ 144 | 108 | 108 | 108 | 108 [ 504 | 504




Pa3paboTunk mporpamMMs:

Kano.neo.nayx, ooy. xageopel, Caxynun Barepuii Anexcandposuy,xano.ned.nayxk, ooy. xageopel, Ilemposa Ceéemnana
Huxonaesna
PaGouast mporpamMma JUCIUIIHHBI

Beicias maremaTnka
paspabotana B cootBercTBUU ¢ ®PI'OC BO:

®denepalibHbIN rOCYapCTBEHHbII 00pa30BaTeIbHBIN CTAHAAPT BHICIIEr0 00pa30oBaHus - OaKaIaBpuar 0 HAIPABJICHHUIO [TOTOTOBKU
15.03.04 ABToMaTH3aIys TEXHOJIOTHIECKUX MPOIIECCOB U MPon3BoACTB (Mpuka3 MunoOpHayku Poccun ot 09.08.2021 1. Ne 730)

COCTaBJICHAa HA OCHOBAaHHUHU y‘l€6HOFO IJ1aHa:

Hamnpagsnenue 15.03.04 ABromMaTH3aIMs TEXHOJIOTHIECKHUX MPOIECCOB U MPOU3BOACTB [Ipodhnitb MOArOTOBKH ABTOMATH3AIUS U
MUQPPOBHU3AIINS TEXHOJIOTHIECKUX MPOIIECCOB U MPOU3BOJICTB B TOPHOW ¥ METAJUTYPrHIECKON MPOMBIIUIEHHOCTH

YTBEPKIECHHOIO yuEHbIM coBeTOM By3a 0T 18.10.2023 mpotokosn Ne 10.

T'ox mayana nmoarorosku: 2024

Pabouas mporpamma ono0peHa Ha 3aceJaHuH KadeIpsl
TYMAHHUTAPHBIX H €CTeCTBEHHO-HAYYHBIX AUCHMILIHH



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 YaCTCH AUCUUILIMHBI,

1.1.2 | - ocHOBHBIE (hOPMYIIBI B TEOPEMBI BCEX CTPYKTYPHBIX YacTeil MUCIUIUINHEI « BBICIIas MaTeMaTHKay, yCIOBHS
CYIIECTBOBAHHS U I'PAHUIIBI IPUMEHUMOCTH (HOPMYII U TEOPEM;

1.1.3 | - B3aUMOCBS3b CTPYKTYPHBIX 4aCTeH AUCHUILIUHBI, UX IPAKTUUECKUE IPUIIOKECHUS;

1.2 | Ymerh:

1.2.1 | - pemmats yueOHBIE 3a1a4n Kypca « BrICIast MaTeMaTHKa;

1.2.2 | - nate reomMeTpHUYecKuil 00pa3 GopMyIie WIIH aHATUTHYECKOMY JJOKA3aTeNbCTBY (TIOCTPOUTH TpaduK (QyHKINH, TaTh
TEOMETPHUYECKOE TOIKOBAHUE TEOPEME, TOCTPOUTD JHArPaMMy H3ydaeMOro IpOoIecca);

1.2.3 | - uCTIONB30BaTh MAaTEMATHIECKYIO TUTEPATYpy (YICOHYIO M CIIPaBOYHYIO) JUTSl CAMOCTOSITEIIbHOTO U3YICHUS HYKHOU
TEMBI;

1.2.4 | - HalTH HYXXHBIH pa3/esl MATEMaTHKH 1 HCIIONB30BaTh €T0 VIS PENIeHHs YIeOHbIX U HCCIICT0BAaTEIbCKUX 3a/1a9 APYTUX
JUCIUILINH;

1.2.5 | - OLlEHUTb TOYHOCTb U HAIEKHOCTb IIOIY4YEHHOIO PELICHUS 3a1a4H;

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 Hax Marpunamu. OnpenenuTeny n-ro 1 28 0
nopsiaka. Anredpandeckue JOMOTHEHUSI 1 MUHOPBIL.
CgoiictBa onpexnenureneit. O6paTHas marpuua. CucteMbl
JUHEHHBIX ypaBHEHUI. MeToa kpamepa, 00paTHO#
matpuubl 1 ['aycca. OqHOpPOIHBIE CHCTEMBI
anrebpandecKux ypaBHEHUH. JlekapToBbI
MIPSAMOYTONBHBIE HA IIOCKOCTH U B IPOCTPAHCTBE.
BexTtopsl, paBeHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA.
Jluneitnble onepauuu Haja BekTopamu. Onepanuu Hal
BEKTOpaMHU B KOOpAHHATHOH (opme. CkansipHoe
mpousBeaeHHe BekTopoB. [Ipunoxenns. BexropHoe u
CMEILIaHHOE MIPOU3BEIEHUE BEKTOPOB. [IpuioxeHus.
IIpsmas Ha mIockocTH. Pasnuunble BUAB! ypaBHEHHS
npsamMoit. BzaumHoe pacnosnoxeHue NpsIMbIX Ha
M10CKOCTH. JINHUM 2-r0 NOpsiIKa Ha INIOCKOCTH.
OKpy>KHOCTB, SIUTHUIIC, THIIepOoIIa u mapabosa 1 ux
KaHOHMYECKHe ypaBHeHUsI. /JIek/




1.2

Marpuma.Jlefictusa Hag MaTpuriamMu. OnpeaenuTeny n-ro
nopsiaka. AnreGpandeckue I0MOJHEHUS U MUHOPBIL.
CoiictBa onpenenureneii. OopaTHas marpura. CHCTEMbI
TUHEHHBIX ypaBHeHUI. MeToa kpamepa, 00paTHO
MaTpuibl u ['aycca. OZHOPOIHBIE CHUCTEMBI
anredpandecKux ypaBHEHUH. JlexapToBbI
NIPSIMOYTOJIbHBIE Ha IIJIOCKOCTH U B IPOCTPAHCTBE.
BekTopbl, paBEeHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA.
JluneitHble onepanuy HaJ BekTopamu. Onepanun Hag
BEKTOpaMH B KoopauHaTHOH (opme. CxanspHoe
npou3sBeicHue BeKTOpoB. [Ipunoxkenus. BextopHoe u
CMEIIaHHOE MPOU3BeIeHIE BEKTOPOB. [IpuoxeHus.
[Ipsimast Ha IOCKOCTH. Pa3nuyHble BUABI ypaBHEHUS
npsiMoil. B3aumHoe pacnonoxxeHue IpsMbIX Ha
I10CKOCTH. JInHUM 2-ro NopsKka Ha INIOCKOCTH.
OKpy»KHOCTB, DIJIHIIC, Tunepboia u napadbona U ux
KaHOHHMYeckne ypasHeHws. /[1p/

42

1.3

H3yuyeHne TeopeTH4ecKoro MaTeprana;
IIpopaboTka IpOHACHHBIX TeM pa3jesa JEKIIHOHHOTO
Kypca /Cp/

45

14

Koncynprarus no auciiuruinie /Kone/

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 BelIeCTBEHHbIX uncelsl. OyHkimsa. O61acTs
ee onpenesneHus. CoxKHbIE 1 00paTHbIE (YHKIHH.
I'padux pysxumn. OcHOBHBIE dIeMeHTapHBIe (QYHKITHH,
ux cBoiicta u rpaduku. OkpecTHOCTS ToukH. [Ipenen
(yHKIMU B TOuKe U B 6eckOHeYHOCTH. OTHOCTOPOHHKE
npeiensl. beckoHeYHO Maible, OeCKOHEUHO OouIbIe,
OrpaHWYeHHbIe (YHKINU U UX cBoHCTBA. DOpMyIMpPOBKH
OCHOBHBIX TE€OpeM 0 npenenax (pyHkiui. OCHOBHbIE
BUIbI HEONpeneneHHocTel. IIepBblil 3aMeyaTenbHbIi
npeaen. OCHOBHBIC TIOHSTHS O YHACIOBBIX
nociuenoBaresbHOCTIX. [Ipenen uncnosoi
rocieoBarenbHOCTH. Yucso e. Bropoii 3amMedarenbHbIi
npenen. HerpepbIBHOCTE yHKIIUU B TOUKE.
OnHOCTOPOHHSIA HETIPEPBIBHOCTH. TOYKH pa3phIBa
(yHKITHH IepBOTO U BTOpOro poaa. DopmymupoBku
OCHOBHBIX CBOMCTB HENPEPHIBHBIX (DYHKIHH.
HemnpeprIBHOCTS neMeHTapHBIX QYHKIHH. /JIek/

2.2

MHO’XeCTBO BeIIeCTBEHHBIX urcels. PyHkims. O61acTh
ee onpezneneHus. CoxHbIE 1 00paTHBIE (PyHKIUH.
I'padux pynxuu. OcHOBHBIE NIEMEHTapHbIE (PYHKIUH,
ux cBoiicTa U rpadukn. OKkpecTHOCTb TOukH. [Ipenen
(YHKIUH B TOUKE U B OeckoHeUHOCTH. OTHOCTOPOHHNE
npenensl. beckoneuHo Mainble, 6€CKOHEYHO OOJIbINNE,
OrpaHWYCHHbIC (PYHKIIMU U MX CBOHCTBA. DOPMYIUPOBKH
OCHOBHBIX TE€OpeM o Ipepenax pyHKiui. OCHOBHEIC
BU/JIbI HeomnpeaeneHHocTel. [lepBrlii 3aMeyaTenbHbIN
npenen. OCHOBHBIE IOHATHS O YHCIOBBIX
rocinepoBatenbHOCTX. [Ipexen uncmoBoi
nociuenoBaresbHOCTH. Yucio e. Bropoii 3ameuaTenbHbli
npenen. HenpeprIBHOCTh PYHKIIMH B TOUKE.
OnHOCTOPOHHSS HENMPEPHIBHOCTh. TOUKM pa3phiBa
(YHKIIH TIepBOTO M BTOpOTO poaa. DopmymiupoBkn
OCHOBHBIX CBOWCTB HEMPEPHIBHBIX (DYHKIIHIA.
HenpepriBHOCTB neMeHTapHBIX (yHKIMHA. /T1p/

10

23

W3ydeHne TeOpeTHIECKOTro MaTepraa;
ITpopaboTka NpoiiIeHHBIX TEM pa3zena JeKIHOHHOTO
kypca /Cp/

10

Kona
3aHATHS

HaumeHoBaHue pa3esioB U TEM /Bl/IlI 3aHATHS/

Cemectp
/ Kype

Yacos

p.moar.
4acoB

IIpumeyanue




Paznen 3. Auddepenunaibuoe ucyucjienue GyHkuui
OJIHO¥i MepeMeHHOI

3.1

OmnpenencHue MPOU3BOTHOM B TOUKE U HA MHOXKECTBE.
T'eomeTpuyeckuii 1 SKOHOMUYECKHI CMBICT TIPOU3BOIHOM
B TOYKE. YpaBHEHUS KacaTeJIbHOW U HOpMAIU.
HuddepeHunpyeMocTs GyHKINHU U €€ CBS3b C
HENPEPBIBHOCTHIO QYHKIMU B Touke. uddeperunan
(YHKITHH B €T0 TeOMETPHIECKU CMBbICT.DOpMyITHI 1
npaswia guddepenuuponanus. Juddepenunpopanue
CJIOKHBIX (DYHKI[HMH, HESIBHBIX (DYHKIHHA U QYHKITHHA,
3aJaHHBIX TAPAMETPUICCKIMHI YPAaBHCHHUSIMH.
ITpou3BoHBIE BEICIINX MOPSAKOB. OCHOBHEIE TEOPEMEI
muddepeHnranbHOro ucuucieHus: reopema depma,
teopema Posus, Teopema Jlarpamka, Teopema Komn,
npaBmiIo JlomuTans u IpIMEHEeHHE eTo K HaX0XKICHHUIO
npenena pyakuun. /Jlex/

32

OnpezneneHre NPOU3BOAHON B TOUKE U HA MHOXKECTBE.
I'eomeTpryeckuii ¥ SKOHOMUYECKHI CMBICIT IIPOM3BOIHOM
B TOYKE. YpaBHEHUS KacaTeJIbHOM U HOpMAaJIH.
JduddepeHunpyeMocTs GYHKINU U €€ CBA3b C
HENPepBIBHOCTHIO QYHKIMK B Touke. Juddepeniman
(DYHKIIMU ¥ €r0 TeOMETPUUICSCKUI cMBICIT. DOpMYITBI 1
npasmia qudpepernuposanus. Auddepenunposanme
CIIOKHBIX (DYHKIIMIA, HEABHBIX (PYHKIMHA U QYHKIIUH,
3aJJaHHbIX TapaMEeTPUUECKUMHU YPaBHEHUIMHU.
IIpou3sBoHBIE BRICIIUX TOPSIIKOB. OCHOBHBIE TEOPEMBI
nuddepeHnnaTbHOrO NcUUCIeHu: TeopeMa Pepma,
teopema Pomsi, Teopema Jlarpanxa, Teopema Ko,
npaBwiio JIOMUTAaNs ¥ MPUMEHEHHUE €ro K HaX0XICHHIO
npenena Qyukiun. /Tp/

33

N3ydenue TeopeTuuecKkoro MaTepuana;
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 (DyHKIUH. JlocTaTo4uHbIC
IIPU3HAKK MOHOTOHHOCTH. TOUKH 3KCTpeMyMa 1
sKkcTpeMyM (yHKuuH. Heobxoaumble 1 10CTaTOUHbIE
ycIoBHA 3KcTpeMyMa. Hanmensimee n Hanbombiee
3HauYeHUs (YHKLHUH HA OTPE3Ke U Ha MHTEpBaJIe.
BBIyK10CTh ¥ BOTHYTOCTB, TOUKH Iepernoda u
acuMNTOTH rpaduka pyHkumu. [lorsaTHe 006
ACHMIITOTHYECKOM pazioxeHuu. [1aH moiHoro
HCCIIeIOBaHUs U OCTpoeHus rpaduka Gpynkuuu. /Jlex/

2

4.2

OmnpeneneHue MOHOTOHHBIX QyHKIMIA. JlocTaTouHbIe
MIPU3HAKH MOHOTOHHOCTH. TOYKH 3KCTpeMyMa
skcTpemMyM (yHKIH. HeoOxoammMbIe U ToCTaTOuHbIE
ycIoBHs 3KcTpemyMa. HanMeHslee u Haubosbiiee
3HaYeHHs (PYHKIIMU HA OTPE3Ke M Ha HHTEpBaJle.
BEITyKII0CTh ¥ BOTHYTOCTD, TOUKH ITEpernoda u
acuMnToTH rpaduka ¢pyHknuu. [lorstie 06
ACHMIITOTHYECKOM pa3iokeHud. [1nan nomHoro
WCCIICAIOBAHMS U TOCTpOoeHHs rpaduka Gyukimu. /TIp/

4.3

N3ydenue TeopeTuuecKkoro Marepuana;
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 1 HeolpeeNeHHbII nHTerpan. CBoHCTBa
HeoNpeeIeHHOro UHTerpana. Tabauia OCHOBHBIX
HHTErpanoB. MeTos HEnocpeICTBEHHOIO
HUHTErpUPOBaHUs. MeTo HHTErpUPOBAHUS 3aMEHOM
nepeMeHHoN. MeTo1 MHTErpUpOBAaHHUS 10 YACTSIM.
MeTo/bl HHTErPUPOBAHUS TPUTOHOMETPUIECKUX
¢yukmit. Muorouwnensl. Teopema besy. Pasnoxenue
MHOTOWIEHA C JeUCTBUTENbHBIMH KO (PHUITIIEHTaMH Ha
JVHEHHbIE U KBaJpaTU4YHbIe MHOXKUTENH. PaznoxxeHue
pannoHaIBHEIX Ipobeil. IHTerpupoBanne paioHaIbHBIX
npobeit. aTerpupoBanne mpoCcTenmx
HppalMoHaIbHBIX GyHKUUH. /Jlex/

52

IlepBooOpasnas u HeonpeaeaeHHbI uHTerpan. CBoicTBa
HEOIIPEICIICHHOT0 HHTerpaia. Tabauia 0OCHOBHBIX
HHTErpanoB. MeTos HenocpeiCTBEHHOTO
HMHTErpUPOBaHUsA. MeTo HHTErPUPOBAHUS 3aMEHOM
nepeMeHHOH. MeTol HHTerpUpPOBaHuUs 110 YaCTSAM.
MeToabl HHTErPUPOBAHUS TPUTOHOMETPUIECKUX
¢yukmit. Muorowrenst. Teopema besy. Pasnoxenue
MHOTOYJIEHA C ACHCTBUTENILHBIMU KO3 (BHIIIEHTaMU Ha
JMHEWMHBIE U KBaIpaTU4YHbIE MHOXKUTETH. Paznoxxenue
pannoHaNBHEIX Ipobeil. IHTerpupoBanne paruoHaIbHBIX
npobeit. MHTErpupoBaHue MpocTeHImuX
HppanroHaIbHbIX GyHKIUH. /TIp/

53

H3yuyeHne TeOpEeTHYECKOro MaTepuaa;
ITpopaboTka IPOHACHHEIX TeM pa3zielia JICKIIHOHHOIO
xypca /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 CyliecTBOBaHUS.
OCHOBHBIE CBOICTBA ONPEETICHHOTO HHTETPaa.
HuTerpan ¢ nepeMeHHBIM BepXHUM npezenoM. dopmyia
Herorona-Jleiionuna. Beraucienue onpeneneHHoro
HHTErpaia METOJIOM 3aMEHbI IEPEMEHHOM U METOIOM
HMHTETpUpoBaHus 1o yacTsiM.HecoOcTBeHHbIE HHTErpalIbl
1IepBOTro poja. ' eoMeTpruecKHii CMBICIT OIIPEIeIEHHOTO
HHTETpaja M HecOOCTBEHHOTO HHTETpasia MepBoro

pona. /Jlex/

6.2

Omnpenenenue onpeaeIeHHOr0 HHTETpala Kak Ipezena
HHTETpajbHON CyMMBI. Teopema CyIecTBOBaHUSI.
OCHOBHBIE CBOMCTBA ONPEAEICHHOIO UHTETpala.
HuTerpan ¢ nepeMeHHbIM BepXHUM IpeaenoM. Gopmyina
Herotona-Jleiibnuna. Beruncnenue onpeneneHHoro
HHTErpajga METOA0M 3aMEHBI IEPEMEHHON U METOOM
HHTETpHUPOBaHUS 10 acTssM.HecoOCTBEHHBIC HHTETPaIbI
nepBoro poja. 'eomeTpudeckuii CMbICI ONpeAeIeHHOIO
MHTETrpaja 1 HeCOOCTBEHHOTO MHTETpaa IepBoro

pona. /TIp/

6.3

N3ydenue TeopeTHuecKoro MaTepuana;
IIpopaboTka MpoHIEHHBIX TeM pa3jesna JEKIHOHHOTO
kypca /Cp/

6.4

Koncynprarums o auciuruinie /Kone/

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

Juddepernuanbable ypaBHEHHUS IEPBOTO MOPSIKA:
OCHOBHBIE NOHATHS, 3a1a4a Komu, obuiee u yacTHOE
pemerus. Teopema cyniecTBOBaHUS U €AMHCTBEHHOCTH
pemenust 3agaun Komm. [luddepennnanbapie ypaBHEHUS
C pa3JeNIeHHBIMH U Pa3IeSIOIIMUCS

niepeMeHHbIME. JIMHEHHbIE AnddepeHanbHbIe
ypaBHEHHMS IIEPBOTO TOPSAAKA M UX pelIeHne MeTooM 1.
Beprymmn. [luddepennuansHble ypaBHEHHS BTO-POTO
MOpsIIKa: OCHOBHBIE MOHATHUS, 3aaa4a Kormu, obee u
yacTHOE pemeHns. JInHelHble nud depeHnaIbHbIe
YpaBHEHHS BTOPOTO MOPSIKA U OCHOBHBIE CBOMCTBA MX
peweHnid. Pemenne nuHedHpIx audQepeHnnanbHbIx
ypaBHEHHI BTOPOTO NOPAIKA C TOCTOSHHBIMU
koddumenTamu. YpaBHEHUS CO CIIEIMATBHOMN MPaBoit
yacTelo. Metoa Jlarpan:xa Bapualuu POU3BOJIbHBIX
MOCTOSIHHBIX. [IpUMeHeHue psIoB K NPUOTIKEHHOMY
pelieHuo TudGepeHINATEHBIX ypaBHeHHH /JIek/

10

7.2

JuddepernnanbHbIe ypaBHEHHS IEPBOTO MOPSIKA:
OCHOBHBIE NOHATHS, 3a1a4a Komu, obmiee u gacTHOE
pemrenus. Teopema CyIecTBOBaHHS U €IMHCTBEHHOCTH
pemenns 3anaun Komm. nddepenimansabie ypaBHEHUS
C pa3/IeNICHHBIME U Pa3IeIISIOIIIMHICS TePEeMEHHBIMI.
Jluneiinble qudepeHnnanbHble ypaBHEHUS IEPBOTO
MopsIIKa U UX pelleHre MetonoM M. bepHymiu.
Juddepernnanbable ypaBHEHHUS BTOPOTO ITOPSAKA:
OCHOBHBIE TOHSATHS, 3a1a4a Komu, obmee u 9acTHoE
pewenus. Jlunerinsie nug depeHuaibHble ypaBHEHUS
BTOPOTO MOPsAKa M OCHOBHBIE CBOMCTBA UX PEILECHUI.
Pemenne nmuHEHHBIX AndepeHINaNbHBIX YPaBHEHUIH
BTOPOTO MOPSAAKA C MOCTOSHHBIMH

ko3 dunmeHTamMu. Y paBHEHHS CO CIICNHATBHON TPaBOH
gacThio. Meton Jlarparyka BapHariuy IpON3BOIBHBIX
MOCTOSIHHBIX. [IprMeHeHne psIoB K NPUOIIDKCHHOMY
peutenuo auddepeHuaibabIX ypapaeruit /[p/

10

7.3

W3ydeHne TeOpeTHIECKOro MaTeprara;
[popaboTka NpoiiICHHBIX TEM pa3/ena JeKIHOHHOTO
kypca /Cp/

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 PYHKIMAX IBYX, TPEX U OOJIBILIETO
Yrcia mepeMeHHBIX. [Ipeaer n HempeprIBHOCTE (PyHKITHIA
JBYX TIepeMeHHBIX. CBOIicTBa (D)yHKIMI, HEIPEPHIBHBIX B
3aMKHYTOH orpaHu4eHHON obnactu. YacTHble
MIpUpAILEHNs U YaCTHBIE TPpou3BoaHbIE. [lonHOE
IpupaieHne u nonHsli mddepernuan. [Iponssogaas
0 HampaBieHuI0. [ pagueHT GyHKIMY, ero HU3HIeCKUit
cMbIci. YacTHbIe MPOU3BOAHBIE BBICHINX

TTOPSITKOB. DKCTpeMyM (DYyHKIIUH ABYX ITEPEMEHHBIX,
HEOOXOANMEBIE U TOCTATOYHBIC YCIOBHS SKCTPEMyMa.
VcaoBHBIM 3kcTpeMyM. MeTo MHOKHUTENEH
Jlarpanska.J[BoliHO# HHTETpa U ero cBoicTBa. CBeeHne
KpaTHOr0 UHTErpaja K I0-BTOPHOMY. 3aMeHa
NIEPEMEHHBIX B KPaTHOM uHTerpane. KpuBoiuHeHHbli
unrerpai [-ro u ll-ro pona.l'eomerpuueckue u
(u3HYecKre MPUITOKSHNS KPaTHBIX MHTETpaoB. /JIex/

10




8.2

OCHOBHBIE TOHATHSA O (PYHKIHUAX ABYX, TPEX U OOIBIIETO
yucna nepeMeHHbIX. [Ipeaen u HempepsIBHOCT (DyHKIUIH
JIBYX TIepeMeHHBIX. CBOICTBa (DYHKIMH, HEIPSPHIBHBIX B
3aMKHYTOH OrpaHudeHHON obnactu.YacTHbie
IIpUpAIleHNs U YacTHBIC Ipou3BoaHbIe. [lonHOe
IIpUpalieHue u nonusii auddepeniman. [IpoussonHas
10 HarpaByeHuIo. [ pagueHT QyHKIMH, ero GU3MIecKuit
cMbIc. YacTHBIE TPOU3BOAHBIE BBICIINX

MOPSAKOB. DKCTpeMyM (DYHKINH ABYX HEPEMEHHBIX,
HEOOXOANMBIC U TOCTaTOUHBIC YCIOBHS SKCTPEMyMa.
VYcnoBHblil 9kcTpeMyM. Meton MHOxuTenel Jlarpanxka.
JIBoliHOM MHTETpal u ero cBoiictBa. CBeleHNE KPaTHOTO
HHTErpajia K Mo-BTOPHOMY. 3aMeHa IEPEMEHHBIX B
KkpaTHOM uHTerpane. Kpuponunelnsiit uurerpan I-ro u I1-
ro poga.l'eomerpuueckue u Gpu3HIECKUE TPUIOKCHUSI
KpaTHBIX HHTErpaioB. /I1p/

10

83

W3ydeHne TeOpeTHIECKOTO MaTepraa;
ITpopaboTka NpoiiIeHHBIX TEM pa3zena JEKIHOHHOTO
kypca /Cp/

8.4

Koncynsranus no qucrumnuse /Konc/

3

Kona
3aHATHS

HaumeHoBaHue pa3esioB U TEM /Bl/IlI 3aHATHs/

Cemectp
/ Kype

Yacos

p.noar.
4acoB

IIpumeyanue

Paznen 9. Paanl

9.1

OcHoBHbIe NTOHATUS. CXOIUMOCTb T€OMETPUYECKOT0 psiia
u psga dupu-xie. PacxonuMocTs TapMOHUYECKOTO psija.
OcCHOBHBIE CBOMCTBA CXOASIIUXCS PsAAOB.JJocTaTouHbIE
MIPU3HAKH CXOJUMOCTH 3HAKOMOIOXKUTENBHBIX PSIOB: IBa
MIpU3HaKa CpaBHEHHS PSIOB, Ipu3HaKk Jlanambepa.
Ipu3nak JlelOHHIIA CXOMMOCTH 3HAKOUESPETYIOIIETOCS
psina u ero ciuencTBUe o0 oleHKe ocTaTka psna. I[lorsTuie
00 abCOIOTHOM M YCIIOBHOW CXOAUMOCTH
3HAKOIIepEeMEHHBIX psnoB. [Ipu3Hak abcomoTHON
cxogumocTa Jlanambepa. @yHKIIMOHATIBHBIE PSMBL.
Ob6nacte cxogumoctu. [Ipusnak Beliepmrpacca.
CBoiicTBa paBHOMEPHO CXOISIINXCS PSIIOB: HOWICHHOE
muddepernmpoBanue u MHTETpUpoBaHue. CTENICHHBIE
PsABL: OCHOBHBIE ITOHSATUS, HHTEPBAI U PAJUyC
CXOJIMMOCTH cTeneHHoro psaa. Teopema Abens.
CgoticTBa cxonsuuxcs Pasnoxxenue B psig Makiiopena
OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHHA.CTCTICHHBIX PSIIOB.
PsanpiTelinopa u Maknopena. YpaBHeHUsI
MaTeMaTHdeckor Gpusuku. /JIex/

9.2

OcHoBHbIE NOHATUSA. CXOIUMOCTb T€OMETPUYECKOT0 Psiia
u psga Hdupu-xie. PacxonuMocTs TapMOHUYECKOTO psfa.
OCHOBHBIE CBOMCTBA CXOISIIUXCS psAAOB. JlocTaTouHbIe
MIPU3HAKU CXOJUMOCTH 3HAKOIOIO0XKUTEIbHBIX PSIOB: IBa
MIpU3HAKa CpaBHEHUS PANOB, Ipu3HaK Jlamambepa.
[pu3nak JlelOHMIIA CXOMMOCTH 3HAKOUEPETYIOIIETOCS
psiia u ero ciueacTBre o0 oleHke octaTka psna. [lonsarue
00 abCOIIOTHOMN M YCIIOBHOW CXOAUMOCTH
3HAKOIIEPEMEHHBIX psoB. [Ipu3Hak abcomoTHOH
cxoaumoctu Hanambepa. OyHKINOHATBHBIE PSIBL.
O6nacth cxomumoctu. [Ipu3nak Beliepimrpacca.
CBoiicTBa paBHOMEPHO CXOSIIMUXCS PSIIOB: IOWIEHHOE
nuddepernupoBanne u NHTETpUpoBaHue. CTEIICHHBIE
PSIBI: OCHOBHBIE MOHSATHSI, UHTEPBAJI U PAANYC
CXOIMIMOCTH CTeTIeHHOTO psina. Teopema Abers.
CBolicTBa CXOAALINXCA CTENIEHHBIX psiioB. Psaapl Telinopa
u Maknopena. Pa3noxxenue B paa MakinopeHa OCHOBHBIX
ANIEMEHTAPHBIX (DYHKIHI. Y paBHCHUS MaTeMaTHICCKON
¢msuxn. /TIp/

9.3

N3ydeHue TeopeTHuecKoro MaTepuana;
IIpopaboTka IpOHAEHHBIX TeM pa3jesa JeKIHOHHOTO
kypca /Cp/




Kon
3aHATHS

HaumeHoBaHue pa3aesioB U TEM /Bl/IlI 3aHATHSA/

Cemectp
/ Kype

Yacos

p.noar.
94acoB

IIpumeyanue

Paznen 10. ®yHKkuun KOMILIEKCHOI epeMeHHOi

10.1

[Monsitie 1 reoMeTpuUecKuil CMBICT QyHKIMU
KOMIUTIEKCHO nepeMeHHOH. OTOOpaXKeHUE TNHUN 1
obnactei. DneMeHTapHbIe (PYHKIINH KOMILUICKCHOH
nepeMeHHoil. [Ipenen u HenpepbIBHOCTh (PYHKIIUH.
OrnpezienieHue POM3BOJHON, HEOOXOUMBIE U
JOCTATOYHBIE YCIOBHSA AU HEPEHIIPYEMOCTH (YCIOBHUS
Komrn-Pumana) GpyHKIME KOMIUIEKCHOH TIe-peMEHHOI!.
Ananutnueckue QyHKuun. ['eomeTprudecknii cMbICI
MOJYIIS ¥ apryMeHTa npou3BoaHoi. [Tonstne
xoH(popMHOTO 0TOOpaxeHus. MHTETpan ot QyHKINH

KOMIIJIEKCHOW NIEPEMEHHOI, €ro CBOMCTBA U BBIYHMCIIEHUE.

OcHoBHast Teopema Koru 11 oqHOCBA3HOH 1
MHOTOCBSI3HOM oOyiacTell. Brrancienne naTerpaia ot
aHanuTH4YecKOH QyHKIMU. OcoOble TOUKU (DyHKIUH.
Berder ¢pynkuun B oco6oii Touke. Beraucnenue BbYeTOB
B nommocax (Gyakaun. OcHOBHas TeopeMa Komrm o
Bbryerax. [Ipumoxenust Beraeros. /JIex/

4

12

10.2

INousTHE U TeOMETPUYECKHHA CMBICH (hYHKIUU
KOMIUJICKCHOM TiepeMeHHOo#. OToOpaskeHue INHUHN 1
obyactei. DneMeHTapHbIe (PYHKIINH KOMIUICKCHOM
nepeMeHHOH. [Ipenen n HenpeprIBHOCT (PyHKIUHL.
OmnpepeneHue Nponu3BOIHON, HEOOXOAUMBIE U
JOCTaToOuHbIe ycloBus tuddepeHypyeMocts (yciaoBus
Komm-Pumana) GpyHKINE KOMIUIEKCHOH TIe-peMEHHOIA.
Ananmutmueckne QyHknun. I'eomerpudaeckuii cMbICT
MOJYJNs U apryMeHTa npousBoaHoi. [Tonstue
koH(popMHOTO 0TOOpaXkeHus. MHTETpan oT QyHKINH

KOMILIEKCHOM IIEPEMEHHOM, €ro CBOMCTBA U BBIYMCIICHUE.

OcHoBHast TeopeMa Kot a5t OqHOCBSI3HOHN 1
MHOT'OCBSI3HOH 0OJacTeil. Beramcnenue nHTErpana ot
aHauTHYeCKOH (QyHKIMH. OcoObIe TOUKHN (DyHKITHH.
Beruer GpyHknuu B 0c060if Touke. BerauciaeHue BHIYETOB
B noiocax (yHkunu. OcHoBHas Teopema Komm o
Beryertax. [Ipmmoxenus Beraeros. /I1p/

10

10.3

H3yuyeHne TeopeTHuecKoro MaTeprana;
IIpopaboTka IpOHACHHBIX TeM pa3/esa JEKIIHOHHOTO
kypca /Cp/

Kon
3aHATHS

HaumeHnoBaHue Pa3aesioB 1 TEM /BU 3aHATHS/

Cemectp
/ Kype

Yacos

p.moar.
4acoB

IIpumeuyanne

Paznen 11. OnepaunonHoe ucuncieHue

[IpeobpazoBanue Jlaruaca. OpuruHam u H300paKeHUE.
Teopema cyiecTBo-BaHUs n300pakeHus. CBocTBa
npeodpaszoBanust Jlamnaca: OqHOPOIHOCTb,
aJIUTUBHOCTS, JIMHEHHOCTh. Teopema 3ana3ipIBaHus.
Teopema cMemeHns B H300payKeHUH.
Huddepernmposanne opurnnana. Juddepenunposanme
n3o0pakeHus. IHTerpupoBanue opurnHana.
OnpenencHue ¥ CBOWCTBA CBEPTKU (DYHKITHIA,

n300pakeHue CBEPTKH OpuTrHHAIOB. DopMyItsl J[roamers.

Tabmuna opurnHanoB 1 ux n3obdpaxennit. Haxoxnenne
OpUrMHasa 1o U300paKEHHIO ¢ TOMOLIBIO TaOIHILIBI U
cBOMCTB mpeoOpa3oBanus Jlamtaca. Haxoxnenne
OPHUTHHAJIOB C TOMOIIEIO TEOPHUH BEIUETOB. /JIek/




11.2 IIpeobpa3zoBanue Jlamnaca. OpuruHanm u H300paxeHUe. 4 10 0
Teopema cymiecTBo-BaHus H300paskeHus. CBoiicTBa
npeoOpa3oBanus Jlamraca: 0JHOPOJHOCTE,
aJJUTUBHOCTb, TUHEHHOCTh. Teopema 3ana3qpiBaHus.
Teopema cMeieHHs B U300paKeHUU.
Juddepennupoanue opuruHana. Juddepeniupoanne
n3o00paxkeHus. MIHTerpupoBaHne OpurnHana.
OmpeneneHue U CBOUCTBA CBEPTKH (QYHKITHH,
n3o0paskeHre CBEPTKH opuruHanoB. Gopmyisl Jroamens.
Tabmuma opurnHaioB 1 X n3obpaxennii. Haxoxnenne
OpHTHHAJIA IT0 U300PAKEHUIO C TIOMOIIBIO TaOIUIIBI 1
cBoiicTB mpeoOpaszoBanus Jlamnaca. Haxoxnenne
OPHT'HHAJIOB C IOMOIIBIO TeopuH Ber4eToB. /I1p/

11.3 M3yueHne TeopeTHuecKkoro MaTepuaa; 4 8 0
IIpopaboTka MpOHAEHHBIX TEM pa3iena JEKIHOHHOTO
xypca /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 BeposTHOCTeH. OCHOBHBIE TTOHATHS 1 4 12 0
omnpezaeneHus. ba3oBble TeopeMbl. DTEMEHTHI
MaTeMaTHYeCKOH CTaTUCTUKU. OCHOBHBIE MOHATHUS U
onpenenenus. [IpakTuueckoe IPUMEHEHUE METOAOB
MaTeMaTHYEeCKOH CTaTUCTUKH IS IPOBEICHUS
uccnenosauus. /JIex/

12.2 DneMeHTHI TeOpuHr BeposiTHOCTEH. OCHOBHBIE TIOHSATHS 1 4 8 0
omnpexaeneHus. ba3oBsle TeopeMbl. DJIeMEHTHI
MaTeMaTH4ecKo ctaTucTuku. OCHOBHBIE MTOHATHS U
omnpezaeneHus. [IpakTuueckoe MPUMEHEHHUE METOIOB
MaTeMaTHYECKON CTAaTHCTHKH JUTS TIPOBEICHHUS
uccienoBanus. /I1p/

12.3 N3ydenue TeopeTuuecKkoro Marepuana; 4 7 0
IIpopaboTka NpoiAEHHBIX TEM pa3iena JEKIIHOHHOTO
kypca /Cp/

12.4 Koncynpuanust mo qucuuminae /Kone/ 4 2 0

3.0HEHKA KAYECTBA PEAJIM3ATIIMA JUCHHAIIJIMHBI (MOAYJISA)

3.1. Texymuii KOHTPO./1b

@DopMBI ¥ BHABI TEKYIIET0 KOHTPOJIS 10 AUCIUIUINHE, BUABI 3aaHIH, KDUTEPUH UX OICHUBAHUS, paclpeercHue OaioB 110 BUIaM
Tekyero kKoHTpoJst B bPC (npu ucnonp3oBaHum) pa3pabaThIBAOTCS MPENOAaBaTeNIeM JUCHUILUIMHBI C YUETOM €€ CIeHUPUKHI U
JOBOZSITCS JI0 CBEJICHUS 00OYYaIOIIMXCsl HA IEPBOM YUeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISIETCS TIPETIoIaBaTelIeM TUCIUIUIMHEI B paMKaX KOHTaKTHOH pabOTHI
CaMOCTOSTENbHOH paboTH! 00yJaroNTUXCA.

Bo3MoXHBI pazinuyuHble (OPMbI IPOBEACHHS TEKYILEH aTTeCTal[N: YCTHBIN OTBET, IMCbMEHHBIH OTBET, KOMITBIOTEPHOE
TECTUPOBAHKE, BBITIOJIHEHHE IPAKTUIECKOTO 3aJ[aHus B NEKTPOHHOM nH(popMannoHHo-00pazoBarenbHoit cpeae (DUOC).

Jlist pukcupoBaHMs pe3yIbTaTOB TEKYIIETO KOHTPOIIS MOXKET Hcnonb3oBaTthes DUOC.

3.2. lIpomMe:xyTouHasi aTTecTalUs

IIpomexyTouHas aTTeCTalus 10 TUCIUILTHHE IPOBOIUTCS C MCIIOIB30BAHUEM BOTIPOCOB U 3aIaHUI U3 KOMIUIEKTa OLEHOYHBIX
MmatepuaioB (KOM) mo nucuumuinge.
OreHka c(hOpMUPOBAHHOCTH KOMITCTCHITUH (1aCTH KOMITIETCHIIMHU ) OCYIIECTBIISICTCS] HA OCHOBE OICHKH:

O 3HAHMUEBBIX PE3yJIHTaTOB — MPOBEPSIOTCSA Uepe3 TECTOBBIC 3a/aHMS C BEHIOOPOM OJHOTO WM HECKONBKUX IPABHIBHBIX
OTBETOB, a TAKIKE UEPE3 YCTHBII UM NUCbMEHHBII OTBET Ha TEOPETUYECKHUE BOIIPOCHL;
0 YMEHUH M BIaJCHUH — IPOBEPSIOTCS Yepe3 BBIOIHEHUE NMPAKTHUYECKUX, JTa0OpaTOPHBIX MM MPOSKTHBIX 3aJaHHH, a

TaKoKe yepes penIeHne THIOBBIX MpodecCHOHANBHEIX 3a/1ad.

Kpurepuu orieHHBaHNS TEOPETHIECKUX BOIIPOCOB M TECTOBBIX 3aJaHUI:

«oTaaHO» — 90—-100% npaBUIIBHBIX OTBETOB;

«xopouo» — 76-89% npaBUIBHBIX OTBETOB;

«YZIOBJIETBOPUTENIBHO» — 60—75% NpaBUIBHBIX OTBETOB;
«HEYIOBIICTBOPUTEILHO» — MeHee 60% MpaBUIBHBIX OTBETOB;

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

«He3auTeHo» — MeHee 60% NpaBUIIBHBIX OTBETOB.

Kpurepun orieHnBaHNS MPAaKTHYECKUX (TIPAKTHKO-OPUEHTHPOBAHHBIX ) 3aaHUH:

O «OTJIMYHO» — 33/IaHU€ BBIIIOJHEHO MOJIHOCTBIO, 03 OMMOOK M HEAOUETOB; MPOJIEMOHCTPHPOBAHO CBOOOTHOE BIIAJCHUE
MaTepHajIoM, yMEHUE IPUMEHSITh 3HaHUS B CTAHAAPTHBIX U HECTAHJAPTHBIX CUTYaLUsIX;

I o




O «XOpOLIOY» — 33aJJaHNe BBITIOJHEHO MOJHOCTBIO, JIOMYIIEHBI HE Oojiee OAHON HErpyOOl OMMOKH WA OJHOTO-IBYX
HEI0YETOB;
O «YZIOBJICTBOPHUTEIILHO» — 3aJ[aHUE BBHIMOJIHEHO HE MEHEe YeM Ha 2/3; JOmyIIeHbl oJiHa Tpy0ast Wiu JABe-TpU HerpyObie

OmMOKH, HO 00IIas JIOTHKA PEIICHHsT COXPAaHEHa;
«HEYIOBIETBOPUTENHHO» — 3a/laHie BBIIIOJHEHO MeHee YeM Ha 2/3; nomyIeHsl rpyoble OmMOKH, CBUACTENbCTBYIOMINE O
HETOHUMAaHHUH CYTHU 3aJlaHUs UM OTCYTCTBUH HEOOXOAUMBIX YMEHUIH;
«3auTeHo» — 60—100% npaBUIBHBIX OTBETOB;
«He3auTeHO» — MeHee 60% MpaBUIBHBIX OTBETOB.
OO0111E TOT0XKEHUS
B03MOHBI pa3nigHbIe (POPMBI TIPOBEICHHS IIPOMEKYTOUHOH aTTECTallly: YCTHBIH OTBET, MICEMEHHBIH OTBET, KOMITBIOTEPHOE
TECTUPOBAHHE, BBITIOJIHEHHE MIPAKTUIECKOTO 3aJ[aHusl B JNEKTPOHHOH nH(popMannoHHo-00pazoBarenbHoit cpeae (DUOC).
Kaxxaplit oOyuatomuiics monyyaeT YHUKAIBHBIA BApUAHT 3a1aHU, COOPMUPOBAHHBIN U3 KOMIUIEKTA OLEHOYHBIX MaTepHAIOB.
HToroBas oleHKa BBICTABIISETCS C YIETOM KaK TEKYLIET0 KOHTPOJIS (IIPU HAJIMYUK), TAK U PE3YNbTaTOB IPOMEKYTOUHON
aTTeCTalnH.
KoMmrnekTs! 0IIeHOYHBIX MaTepHaoB pa3pabdaTeiBaloTcs Ha Kadeape u coorBeTcTBYIOT TpeboBanusM OI'OC BO, conepxanmio
paboueil mporpaMMbl U HHAMKATOPaM KOMIETCHIUI B 4acTH, (POPMHUPYEMOi B paMKax ANCLUIIINHEL

O

U
|

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

4.1. Pexomenayemasi Juteparypa

4.1.1. OcHoBHasl TUTepaTypa

ABTODBI, COCTaBUTENH 3ariaBue W3narenscTBO, TOI On.aapec
JI1.1 |banguu K. B., bannun | Kpatkuii kypc BbIciieil MaTeMaTuku: y4eOHHK Mocksa: JlanikoB u https://biblioclub.ru/in
@. K., Ixeddans B. K°, 2020 dex.php?
W., Makpuznenko E. page=book&id=57317
JI, Pykocyes A. B. 1
JI1.2 | Tyraubaes A. A. Beiciras maTematuka: GyHKIIUM MHOTHX Mocksa: ©JIMHTA, https://biblioclub.ru/in
MEPEMEHHBIX, JIBOWHBIC U TPOMHBIE HHTETPAJIbI: 2019 dex.php?
Y4eOHHUK page=book&id=61120
8

4.2.1 IlepeveHb THIEH3UOHHOTO H CBOOOJHO PACIPOCTPAHAEMOI0 POrPAMMHOIO0 0GecredeHUus

KoMItexT nuieH3nOHHOT0 B CBOOOJHO PaCHPOCTPAHAEMOr0 IPOrPaMMHOTO 00ECIICUCHNS, B TOM YHCIIE OTCUCCTBEHHOTO
MPOU3BOJCTBA, KOTOPHIM 00ECIEYEH YHUBEPCHUTET:

1. Onepanmonnas cuctema Microsoft Windows (Bepcun, nmomnep:xxuaemsie TY YT MK) unu oTedecTBeHHBIE OTIEPAI[HOHHEIC
cucTeMsl Ha 6a3e Linux, cOOTBeTCTByIOMME TPeOOBaHUSIM HH(OPMAIIMOHHOH 0€30MaCHOCTU U OAEePKUBaeMble HH(DPACTPYKTYPOH
YHUBEPCHUTETA.

2. ArtuBupyc Kacnepckoro (JinmeH3upoBaHHOE aHTHBHPYCHOE pelieHue, mpuMerseMoe B UT-nHppacTpyKType yHUBEPCHUTETA).
3. CpenctBa cereBoii 6e3omacHocTH U prutbTpanun Tpaduka SkyDNS.

4. OducHoe nmporpaMMHOe odecrieueHne cemerictBa Microsoft mnu coBmectumblii oducHsblii naket («P7-Oduc», OnlyOffice,
LibreOffice), obecnieunBaromuii paboTy ¢ TEKCTOBBIMU JTOKYMEHTaMH, JICKTPOHHBIMHU TaOIUI[AMH, TPE3CHTAIIMAMHA B 0a30BbIMU
(hopmaramu oOMeHa.

5. Bpayseps! u cpeactsa foctyna k Beo-pecypcam (Sunexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha padoty ¢ DMOC, 6ubnmoTeyHbIMU 1 00pa30BaTEIbHBIMU OHJIANH-TIIAT(HOPMaMH, C YCTaHOBICHHBIMU
cepruduraramu Munlludpsr PO.

6. Cpenctsa paboTs!I ¢ apxuBaMu | (aiioBoil cucremoit (Hanpumep, 7-Zip, WinRAR nnum BcTpoeHHBIE CpeICcTBa ONEPA[HOHHON
CHUCTEMBI).

7. CpenctBa mpocMoTpa u 00padbotku PDF-nokymenToB Adobe Acrobat Reader, unu BctpoeHHble cpenctBa OC.

8. I'pacpmaeckmit pemaktop Paint.NET nmn ero xpoccmardopmernsre ananoru (GIMP u gp).

9. Texcrosslii penaktop Visual Studio Code mmu coBMeCTHMBIE KPOCCIIIIATOPMEHHBIC PELIEHHS C OTKPBITBIM HCXOIHBIM KOJIOM.

4.2.2 llepeuens npodeccHoHATBHBIX 023 JAHHBIX 1 HH(POPMAIMOHHBIX CHIPABOYHBIX CHCTEM

4.2.2.1 | Poccuiickue xypHaibl B CBOOOJHOM JIOCTYIIEe HaAy4YHOHU 2ekTpoHHON Oubmnoteka eLIBRARY.RU

4.2.2.2 | CnpaBounas npaBoBas cucteMa Koncymnbrantlinroc

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI (MOAY JIS)

5.1 O0mas XapaKTepHuCTUKA Y4eOHBIX AyIUTOPUH M HHBIX NOMELICHUI

I[I/ICI_[I/IHJ'II/IHa (MOIIyJIB, HpaKTI/IKa) pCaIN3yCTCA B y‘-I€6HBIX AYAUTOPUAX IUIA ITPOBCACHUA y‘{e6HI)IX 3aH$ITI/II71, OCHaIICHHBIX
o6opyu03aH1/IeM " TEXHUYCCKUMU CPECACTBAMU O6y‘-ICHI/IH.

YueGHble ayJUTOPHUH VIS TPOBEICHUS 3aHATHH JEKIMOHHOTO TUIA YKOMIUICKTOBaHbI Y4eOHOH MeOeNbIo U TEXHUUECKUMHU
CpeaAcTBaMu o6yqel-m;1: MyJ'lBTPIMe}IPIﬁHOC 060py11013aHI/Ie JJI1 TpE€AOCTAaBJICHU S yqe6H0f/’I I/IH(bOpMaLH/II/I ayaAuTOpUun (CTaHI/IOHapHOG
WITH TIEPEHOCHOE) U (IIPM HEOOXOIMMOCTH) 3ByKOYCHIIMBAIOIIee 000pyRoBaHNe (CTAIHOHAPHOE WIIH IEPEHOCHOE).

Y4eOHbIe ayTUTOPUH JUTS TIPOBEICHUS IPAKTHUECKUX 3aHITHI, B TOM YHCII€ CEMHHAPCKOTO THIIA, TPYIIIOBBIX H UHAUBUAYaIbHBIX
KOHCYJIbTallii, TEKYIIETr0 KOHTPOJISL X TPOMEKYTOUHON aTTeCTal[MN YKOMIUICKTOBaHbI Y4eOHOM MeOeNbIo N TEXHUUECKUMHU
CpeACcTBaMH O0Y4eHHS: MyJIbTUMEINHHOE 000pyAOBaHNE (CTAHOHAPHOE HITH MIEPEHOCHOE) 1 (IIPH HEOOXOANMOCTH)
3BYKOYCIIINBAOIIee 000pyIoBaHUE (CTAMOHAPHOE MIIU IEPEHOCHOE).

INomernenne a1t CaMOCTOSITENILHON pabOThl OCHAIIEHO KOMITBIOTEPHON TEXHUKOI C BO3MOXKHOCTBIO TIOIKIIIOUEHHUS K CETH



https://biblioclub.ru/index.php?page=book&id=573171
https://biblioclub.ru/index.php?page=book&id=611208

"NuTtepHeT" 1 oOecneueHneM JOCTYIa B 2IEKTPOHHYI0 HH(POPMAOHHO-00pa30BaTeIbHYIO CPENy.
AKTyanbHbIe CBEICHUSI 0 HAIMYMH 000PYIOBAaHHBIX y4EOHBIX KAOMHETOB U OOBEKTOB IS IIPOBEACHHUS ITPAKTUUECKUX 3aHITHH
Hpe/ICTaBIIEHbI B CIIEUAIILHOM pazjeie «CBeneHus 00 00pa3oBaTeNbHON OpraHU3aim) OGHUIHAIBLHOTO caiiTa yHHBEPCUTETA.

5.2 llepeyeHn cnenUaIN3MPOBAHHBIX AYIUTOPHUI, OCHAILICHHBIX JIA00PaTOPHBLIM 000py10BaHUEM (3AII0JIHAETCS NIPU
He00X0MMOCTH)

Ayn. Ne | Hasnauenne | OcHaneHnue

6. METOJMYECKHUE YKA3ZAHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCIHTUIIJIMHBI (MOAY JISA)

Metonuyeckue yka3aHus Ul 00Y4aroMIMXCsl 0 OCBOCHUIO UCIIUIIHHBI

- Uzyuenne pabodeii mporpaMMBI AUCTIATUTHHEL.

- O6s3aTenpHas MOATOTOBKA K MPAKTHIECKUM 3aHSITHSIM.

- MI3y4eHue 0CHOBHOH U NOIOJIHUTEIBHOM JIUTEPATYPBI, HHTEPHET-UCTOYHHUKOB.
- BrimonHeH#e BceX BUIOB CAMOCTOSTEIIEHOI PaOOTHI.

D¢ dexkTuBHOE OCBOCHHE AUCHUILTUHBI MIPENNOIAaraeT PEeryIIpHoOe MOCEUICHNE BCEX BUAOB ayAUTOPHBIX 3aHITUH, BBINOIHEHNE
TUIaHA CAMOCTOSITENIFHOM PaOdOTHI B IIOTHOM 00bEME U ITPOXOXKICHUE aTTECTAIU B COOTBETCTBHH C KAIICHIAPHBIM YYCOHBIM
rpauKOM.

CTyneHTy peKOMEHIyeTcs O3HaKOMHUTLCS CO CIIUCKOM OCHOBHOI U IOMOTHUTENBHOM IUTepaTypsl. JlocTyIl K HHPOPMAIUOHHBIM
pecypcam OubIHOTEKH U MHGOOPMALIMOHHO-CIIPABOYHBIM cucTeMaM ceTH "MHTepHeT" opraHn30BaH B UNTAJIHHOM 3ajie OMOIHOTEeKH
co cranmoHapHbIX [I9BM, mm60 ¢ manoro [I19BM (HoyTOyKa, IITaHIIETHOrO KOMITBIOTEPa HIIH HHOTO MOOMIIBHOTO yCTPOHCTBA)
MOCPEICTBOM OECTIPOBOAHOTO OCTYIIA IIPH aKTHBAIIMY HHANBHYIFHON yUeTHOH 3aIicH.

ITonp3zoBanre HHOOPMALIMOHHBIMU PECYPCAMHU PACIIUPSET BO3ZMOKHOCTH OCBOCHUS TEOPETUUECKOTO KypCa, BBITOJIHEHHS
CaMOCTOSITEIbHOM paboTHL.

IMpakTrdeckue 3aHATHS BKIIOYAIOT B ce0s1 OCBOCHHE ACHCTBHMN, 00CYXIeHNE PoOIIeM 10 OCHOBHBIM pa3zienaM Kypca U
HAIIPaBJICHBI

Ha yrayOJieHHe U3y4YeHHOTO TEOPETHUECKOro MaTepruaia U Ha IpuoOpeTeHne YMeHUN 1 HaBBIKOB.

CamocrosTenbHas paboTa CTyICHTOB BKIIFOYACT OCBOCHHE TEOPETUIECKOTO MaTepralla, HOATOTOBKY K BBIITOJHEHHIO 3aJaHUH
MPaKTUIECKUX 3aHATHH, U TOJTOTOBKY K aTTECTAIlHH.

MeTtoauveckre peKOMEHIAIUH [0 OPraHU3aIKi 00pa30BaTeIbHOTO Mpoliecca st 00yUeHHs HHBATUIOB U JIUI] ¢ OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI

Ipu HE0OXOAMMOCTH TIPOrpaMMa IUCIUIUTHHBI MOXKET OBITh aIalITUPOBAHA JIJIsl HHKIFO3UBHOTO O0YYCHHUST HHBAIH/IOB H JIUI] C
OrpaHMYCHHBIMU BO3MOKHOCTSMH 30POBbBS C YYETOM OCOOCHHOCTEH UX MCUXO(DU3UUECKOTO PA3BUTHS, HHIUBHIYATBHBIX
BO3MOKHOCTEH M HEOOXOUMBIX CIIEIHAIBHBIX YCIOBUN X O0yYCHUS.

Ipu HaNMUYUU B TPYIINE CTYACHTOB C OTPaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI BO3MOYKHO HCIIOJIB30BaTh a[alITHBHBIC
TEXHOJIOTHH.

JIJ1s CTYIGHTOB C OTPaHUYCHHBIM CITYXOM:

- HCTIOJIh30BaHUE Pa3HOOOPA3HBIX TUAAKTUICCKAX MaTePHAJIOB (KapTOUKH, pUCYHKH, TMCHbMEHHOE ONMCAHKE, CXEMBI U T.I1.) KaK
MOMOIIIb JUTS IOHMMAHUS U PEIICHHUS TOCTABICHHOM 3a1a4u;

- HCTIOJIb30BaHKE BUICOMATEPUAIIOB, KOTOPBIE JAFOT BO3MOKHOCTD IOHATh TEMY 3aHITHS U OCYILECCTBUTH KOMMYHHUKATHBHBIC
JICHCTBHS;

- BBIITOJIHECHHE TIPOCKTHBIX 33/IaHUM 110 U3yJaeMbIM TEMaM.

JList CTYZICHTOB C OTPaHHYCHHBIM 3PCHUCM:

- HCTIOJIb30BaHUe (DHUITBMOB C BO3MOXKHOCTBIO BOCTIPUATHS Ha CIIYX JaBaeMOM B HUX MH(MOPMAIHH IS TIOCIEAYIOIIETO €¢
00CYXIeHUS,

- UCIIOJIb30BAHKE ayTUOMATEPHAIIOB [T0 U3YIaEeMbIM TEMaM, HMCIOLIUMCS Ha Kadeape;

- HHOUBHyaJIbHOE OOILCHHE C IPEIOJaBaTesIeM 110 H3y4yaeMOMy MaTepHaly;

- TBOPYECKHUE 3aIaHUsI [TO0 U3yYaeMbIM TEMaM HJTH 110 THYHOMY KEJTAHHIO C YIETOM HHTEPECOB 00y4aeMoro.




