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1. OEJIM U 3AJAYN OCBOEHUSA JUCHUIIJIMHBI

He.]'[b O0CBOCHHUSA NUCHMUILJIMHBI
— HaTb CTYACHTaAM TCOPCTHYCCKUC 3HAHUS U ITPAKTHYCCKUC HABBIKU I10 OBJIAJC-

HUIO METOJMKON U HABBIKAMM DJIEMEHTAMU BBICHIEH MAaT€MATHUKH, BO3MOXKHOCTAX UX
MPAKTHUECKOTO MPUMEHEHUS JIJIsl CAaMOCTOSITEIbHON pa3paOO0TKU U MPUHATHS yIpaB-
JIEHYECKUX PEIICHUH Ha YPOBHE CPEHETO 3BEHA.

OcCHOBHBIE 321249 OCBOCHHS JUCIUILINHDI.
— TOHUMAHHUE CYIIHOCTH W 3HAYCHHUS SJIEMEHTOB BBICIICH MaTeMaTUKU B (u-

HAHCOBO-3KOHOMUYECKON CHUCTEME rocyaapcCrna,
— OCBOCHHC OCHOBHBIX MCTOJOB H CHCHI/I(l)I/I‘IeCKI/IX IMPpUEMOB 3JICMCHTOB BBIC-
I MaTEeMaTUKU U IMPUMCHCHHUC UX HA IIPAKTHUKC.

PesynpraTom ocBoenust nucuuiinabl «EH.01 DneMeHTHI BhICHICH MaTeMaTHKN
oOyuarorumucs no crnenuanbHoctu 09.02.07 — MudbopmalimoHHble CUCTEMBI U TIPO-
IrpaMMHPOBAaHUE SIBJIICTCS OBJAJCHHE OCHOBHBIM BHUIOM MPOQPECCHOHAIBLHON Jesi-
tenabHOCTH (BIIJl) ¥ COOTBETCTBYIOIMMH KOMIIETEHITUSMU.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHNPOI'PAMMDBI

Juctnummaa EH.01 «DnemMeHTHl BhICIICH MaTEMaTHKN» OTHOCHUTCS K MaTeMa-
TUYECKOMY U OOIIEMY €CTECTBEHHOHAYUYHOMY IIMKITY 00I1e00pa30oBaTeIbHbBIX THUCIIH-
TUTMH Y4eOHOTO TJIaHa.

Jlucuiumuinaa u3ydaercs. Ha 2 Kypcee B 3 1 4 cemecTpax (ouHOe 00ydueHue);

3. MMEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 11O
JAANCIHHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMMU PE-
3YJbTATAMUM OCBOEHUSI OBPA3OBATEJIBHOM IPOT'PAMMBI

B pesynbrare 0CcBOEHHS NUCIMIUIMHBI OOYYArONIUICS TOJDKEH OBIAJETh yMe-
HUSMH U 3HAHUSIMU B TIEJISTX MPUOOPETEHUS CIACAYIOMNUX KOMITCTEHITHINA:

IliianupyemMbie pe3yabTaThl
00yuyeHusi Mo TUCIUIINHE,
XapaKTepu3ywIlue 3Tanbl
(popMupoBanus KomnerTeH-
197071

HaumenoBanue KOMIICTCHIIUM

Ko
8 (m1anupyemble pe3yJabTarhbl ocBoeHust OIl)

OK 1 | BbiObupars cnocoOsl pemenust 3ana4 npopeccuo- | 3HaHus:




HaJIbHOHN ACATCIIBHOCTHU, IPUMCHUTCIIBHO K pa3jind-
HBIM KOHTCKCTaM.

OCYH_ICCTBJ'IHTB IMIOUCK, aHAJIN3 W HHTCPHPCTALUIO

- OCHOB
aHaImn3a,
JUHEHHON aireOpbl W aHaju-

MaTeMaTH4YCCKOIo

OK2 | uadopmarnum, HEOOXOJUMON ISl BBHIMOJHEHHS 3a- | THYECKON N€OMETPUHU.
na4d npoecCuOHANbHOM e TENbHOCTH. - OCHOBHBIX MaTEMaTHYECKUX
[TnaaupoBaTh M PeaTU30BBIBATE COOCTBEHHOE MPO- | METOJIOB PCLICHUS IPHUKIAI-

OK3 | deccroHanbHOE U IMYHOCTHOE Pa3BUTHE. HBIX 3a7a4 B oOsactu mpodec-

CHOHAJILHOU JIEATEIbHOCTH;
PabGoTtath B KoJIeKTHBE W KOMaHie, d(H(PEKTUBHO | YMeHHUA:

OK 4 | B3aumoJ1elicTBOBATh C KOJUIETaMH, - BBHIIOJHATH ONEpaliu  HaJ
PYKOBOJICTBOM, KJIMEHTAMH. MaTpULIaMU U peliaTh CUCTEMBI
OcCyIIecTBIATh YCTHYIO U MHCHMEHHYI0 KOMMYHU- | JIMHEHHBIX YPAaBHEHUM.

OKS5 | xanuio Ha rocyaapCTBEHHOM SI3bIKE C YUYETOM KOH- | - IPUMEHATH MaTeMaTHYECKHE
TEKCTa MeTonbl U depeHnanbHOro
Hcnonp3oBaTth HMH(OPMALMOHHBIE TEXHOJOTHMH B | U MHTCTPAIBHOTO HMCYHUCIICHUS

OK9 npodecCHOHATLHOM IS TEIILHOCTH. JUTSL pEIICHUs TPOQECCHOHATb-

HBIX 3a44a4,




4. OBBEM JJUCHUILJIMHBI B 3BAYETHBIX E/IMHUIIAX C YKASAHUEM
KOJIMYECTBA YACOB, BBI/IEJIEHHBIX HA KOHTAKTHY1IO PABOTY
OBYYAIKOIIUXCHA C ITPEITIOJABATEJIEM (I1IO BUJIAM YUEBHBIX 3A-

HATHUN) U HA CAMOCTOSTEJIBHYIO PABOTY OBYUAIOIINXCS
OO6mast Tpy10€MKOCTh JUCIUTUIMHBI cocTaBiisgeT 132 gyaca

4.1. O0beM TUCHUILINHBI U BUJABI Y4eOHOI padoThI:

4.1.1. Ounas ¢popma o0yueHus:

Bun y4yeoHoii padoTnl O6beM yacoB O6beM yacoB O06bem JacoB
BCETO 3 cemecTp 4 cemecTp

OO01mas TPy10eMKOCTh THCHUTLTUHBI 132 64 68
Oos3aTesibHast yueOHasi HArpy3Ka (Bcero) 128 64 64
B TOM YHCIJIE:
Jlexmmm (J1) 62 32 30
Cemunapckue 3ansatus (C3) 66 32 34
Jlaboparopusie paboTsl (JIP)
CamocrosiTesibHas padora: 4 4
Kypcogoii npoext (KIT) - -
Kypcosas pabdora (KP) - - -
PacuetHo-rpaduueckas padora (PT'P) - - -
Pedepar (P) - - -
Occe () - - -
KonTponbHas pabota - -
CaMocCTOsITeIhHOE H3YYCHUE PA3JICIIOB 4 - 4

Camomnoaroroska (mpopadoTKa U MOBTOpE-
HUE JIGKIIMOHHOTO MaTepuala U MaTrepuana
y4€OHMKOB U Y4€OHBIX IOCOOMI, TOATOTOB-
Ka K JJa0OpaTOpHBIM U MPAKTHUYECKUM 3aHsI-
TUSM, KOJIJIOKBUYMaM, PyO€KHOMY KOHTpPO-
JI0 U T.J.)

IIpomescymounas ammecmayus (3 cemecmp) — Opyeue popmuvl Konmpons (KOHmponvHas pado-
ma); (4 cemecmp) 6 ghopme oughghepenyuposannoeo 3auema,




5.1.Conep:xanue 00y4eHHs1 AMCHMILINHBI

Ounas ¢popma o0yueHust

HaumenoBanue pas- Conep:xanue yueOHOro marepuaJa, jadoparopunsie | O0b- | YpoBeHb
aeJ10oB III/ICIII/IHJI](IHI)I/ paﬁoTbl H NIPAKTUHYECCKHE 3AaHATHUH, CAMOCTOATC/Ib- M 0CBOCHMUA
npo¢ecCHOHATBHOI0 Has pa0ora o0yuyarommxcsi, Kypcopasi pador (mpo- | 4yacos
monyJas (IIM), mesxk- eKT) (eciu npedycmompensl)
AUCHUIIJIMHAPHBIX
KypcoB (MJIK) u tem
1 2 3 4
Pasnen 1. Ananutnye- Copep:xaHue y4eOHOro MaTepHuaja
CKas reOMETpHs U JTH- 1 | MaTpuupsl, ux clloKeHUE, YMHOKEHHE Ha YUCJIO.
HeliHas anreopa Omnpenenureny BTOPOro U TpeThero nopsaka. OCHOBHbIE 2 1
TeMma 1_1ManHuH u CBOWCTBA OIpEEIUTEIEH.
OIIPEACIIUTEIIN 2 | Onpenenureny n-oro nopsaKa, uX CBOKCTBA. PaHr MaTpHIIbL.
Teopema o 6a3ucCHOM MHHODE. 2 1
OO6parHas MaTpuIa.
IIpakTHyeckne 3aHATHS
1 | Matpuusl u onpeenuTeny 2 3
2 | Ob6parnas matpuna. MHauBHIyanpHOE 3ananHne «MaTpuIsl U 2 3
JICHCTBUS HAJl HUIMI)
Tema 1.2 Coaep:xanue y4eGHOro MaTepuaja
CrCTeMBI JIMHEHHBIX 1 |Cuctembl TMHEHHBIX ypaBHEHUH. 2 1
ABHEHUI
yp 2 Meton I'aycca. [IpaBuno Kpamepa. 2 2
IIpakTHueckoe 3aHATHE
1 | Pewenue cucrem NMHEHHBIX YpaBHEHUH. 2 3
2 | Onopuerit koHcTekT: «Teopema Kponekepa-Kanemmny. 2 3
Tema 1.3 Conep:xanue yue0HOro MaTepuaja
BekTops! u 1 | Lemn 1 HOCTHXKEHUS TEOPUH aiIreOphl M aHATUTHIECKOH Teo-
oreparuy HaJl MeTpun. O630p OCHOBHBIX METOOB 2 2
U cTpaTeruu
BCKTOpaMU
2 | Bekropsl. JIuneliHble onepanuu HaJl BEKTOpamMu. Teopemsbl O
JIMHEMHON 3aBUCUMOCTH. YTOJI
Mexay Bekropamu. JlnnHa Bekropa. BekTopHoe mnpousBene- 2 2
HHE ¥ CMEUIaHHOE [TPOHU3BEICHHE.
OcHOBHBIE CBOHCTBa. ['eoMeTpHUIeCKHii CMBICI
IIpakTHyeckune 3aHATHUS
1 | TectupoBanme mo TeMe: «BeKTOPHI U omepanuy HaJ BEKTOpa- 2 2
MID
Tema 1.4 Conep:xanue yueOHOro MaTepuaja
JluHeabIe 1 | Jluneitnbie npocTpaHcTBa. JINHEIHO HE3aBUCUMbIE CUCTEMBbI
IPOCTPAHCTBA BEKTOPOB. AKCHOMaTHYECKOe 2 2
OIIpe/ieIeHHe CKAJSIPHOTO ITPOU3BEICHUS B JIMHEWHOM IpO-
crpanctee.basuc. Hepasencrso Komu
- Bynskosckoro. ITpoctpancto R".OproranansHelii 6asmuc.
PaznoxxeHne BekTopa mo 6asucy.
IIpakTHyeckoe 3aHATHE
Pabota c yueOHOI nuTepaTypoi, mouck nHpopmanuu B Murep-
1 [HeTe, COCTAaBICHHE KOHCIIEKTA. 2 3
Pewienue 3anau no Teme
Tema 1.5 Conep:xanue yue0HOro MaTepuaja




UlnHeitHbIe mepaTopbl

UIunelinsle onepaTops! U3 MaTpul. [IpencraBneHue TMHEHHOTO
onepatopa B R3 u Rn. SIapo u 06pa3 nuHEHOTO oreparopa.
Teopema o panre u nepekre. CoOCTBEHHbIE BEKTOPBI U CO0-
CTBEHHBIE 3HAYCHUS CaMOCOIPsDKEHHOTO onepaTopa. I[Ipeobpa-
3OBaHME MaTPHI] IMHEHHOTO ONepaTopa MpH IEePEXoie K HOBOMY
0aszucy. KanoHndeckuii BUI CaMOCOTIPSDKEHHOTO OIepaTopa.

IIpakTnyeckue 3aHATHSA

1

Pemenne 3a1a4 Ha cOOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HA-
uenust. Pabora ¢ yueOHOH MTEepaTypoii, monck HHGOopMaIy B
MHTEepHeTEe, COCTaBICHNUE KOHCIEKTA.

PaGota c yueOHOI1 nTeparypoi, mouck nHpopmanuu B Murep-
HETE, COCTABJICHUE KOHCIIEKTA.
Pemienue 3ana4 o teme

Tema 1.6
[Ipocreiimne
TCOMETPUUYECKUE

burypst

Conep:xanue yueOHOro MaTepuaja

1

'YpaBHEHMsI JIMHUH Ha IUIOCKOCTH. YpPaBHEHHME IIJIOCKOCTH U
MPsIMOM B MPOCTPAHCTBE. YTOJ MEXAY NMPSMOM M IUNIOCKOCTBIO.
Yron  Mexay — IUIOCKOCTSMHU.  YTOoJl — MEXIy  NpSAMBI-
Mu.[IpssMOyToIbHBIE KOOPAWHATHI, CHEpUIECKUE U LIMITHHIPUY e-
CKHE KOOPAMHATBHL. YPaBHEHHE OKPY)KHOCTH, JJUIUIICA, Mapado-
UIbI, FHHGpGOHLI B IIPAMOYTOJIBHBIX KOOpAWHATAaX Ha IMJIOCKOCTH.

IIpakTnyeckue 3aHATHSA

1

Pemenue 3amau mo TemMam: «TeXHHYECKHE MPUIIOKEHUS
FEOMETPUYECKUX CBOMCTB MOBEPXHOCTEW. DJIEMEHThI aHa-
NMTUTUYECKON T€OMETPHUU: AITOPUTM BBIIIOJIHEHUSI IEUCTBHI
C 4BexTOopamH, 3aJlaHHBIMH KOOpAWHATaMH B IpOrpamme
Microsoft Excel. Cocrarienue ypaBHEHUI U MOCTPOCHUE
VIMHUI BTOPOIrO MOpsiiKa. YPABHEHUE ITOBEPXHOCTH B IIPO-|
CTPaHCTBE.

Hunuaapuueckue noBepxuoctu. Chepa. Konycrsl. I'umep-
Oosounpl. [Tapabomounasl.

I'eomeTpuyeckue cBoiicTBa ATUX NoBepxHOcTel. Ilnomanp
TpeyroJbHUKA. YpaBHEHHE TIOCKOCTH B R3(BekTopHas u
KoopAnHaTHas GOpMbI). Y paBHEHHE TUTIEPIUIOCKOCTH B
Rn(BexkTopHas u koopauHatHas Gopmbl). YpaBHEHUE TPS-
Moit B R3 u Rn. KBagparuunsie ¢opmer. [IpuBenenue «

KAaHOHUYECKOMY BHIY

Paznen 2. OcHOBBI MaTe-
MaTUYECKOI0 aHAJIN3a
Tema 2.1 ITpenenst.

Conep:xkanue yue0HOro MaTepuaja

1

[lenn ¥ JOCTHXKEHHUS] MaTeMaTH4IecKoro aHannza. O630p OCHOB-
HBIX METOJIOB U CTPATETHid.

IMHOKECTBO BEIECTBEHHBIX YKcell. UHCIIOBEIE OCIE0BATEIb-
HocTu. [Ipenen yucnoBoit

IOCJIEI0BATEILHOCTH U €0 CBOMCTBA.

CymecTBoBaHIE Mpeielia MOHOTOHHOH OrpaHHYCHHOM MOCTeI0-
BaTensHOCTH. Yncio e. HatypanbHbIi torapudm.IIpexen pyHk-
MU B TOYKE ¥ HAa OECKOHEYHOCTH, €T0 CBOUCTBA. [Ipenensl u
HEPaBEHCTBA.

Dopmyna Teiinopa ¢ octatounsiM uieHOM B @opme Jlarpanixka.
Tabnuia pa3nokeHui 1o

bopmyne Teitmopa- MakiiopeHa 3yeMEeHTapHBIX (YHKITUH. BbI-
MICIICHNUE TIPEIETIOB, PACKPBITHE

HEOTpeeIEHHOCTEH.

IIpakTHyeckue 3aHATHSA

1

BerumncieHue IpeiesioB, paCKPITHE HEONPEAEICHHOCTEH.

2

IIepBblii 1 BTOPOil 3aMeydaTeNbHbIE TPEEIIbI




Tema 2.2 ConeprxaHue y1eGHOT0 MaTepHaJja

HenpepsIBHOCTS. 1 | HempepbeiBHOCTh QyHKIMH. HempepbhIBHOCTh OCHOBHBIX dJie-
MEHTapHBIX (QYHKINH.

HenpepbiBHOCTE CyMMBI, IpPOU3BEEHUSA U 4acTHOTO. lIpenen
U HENPEPHIBHOCTh KOMIO3UIIMNBbECKOHEYHO Maible (QyHKIUH
u ux cBoiicTBa. beckoHeuHo Ooipmve (QYyHKIUM M MX CBOM-
CTBa.

2 | CpaBHeHUe OECKOHEYHO MabIX. DKBHBaJICHTHbIE OECKOHEYHO
MaJible, UX MCHOJIb30BaHUE MPU BHIYUCICHUH MIPEAEIIOB.
OHOCTOPOHHUE MTPEAEsbl 1 OAHOCTOPOHHSST HETIPEPHIBHOCTb.
Touku paspriBa U ux kiaccupukarus. CBOWCTBa (QYHKIIUH,
HETPepPBIBHBIX Ha OTPE3Ke

IIpakTnyeckue 3aHATHSA

1 | OnHOCTOpOHHHME ITPENEIIBl H OHOCTOPOHHSSI HEPEPHIBHOCTb.
Touku pa3peiBa 1 UX Ki1accudukamms. CBoiicTBa GyHKINH,
HETIPepPBIBHBIX Ha OTPE3Ke

Tema 2.3 Coaep:kanue y4eGHOr0 MaTepuaJjia
[IpoussonHas u [IpomsBomHast GyHKIUHN Kak mpenen. ['eomeTpudeckuit U me-
g dhepeHmmar. XaHuYecknid cmpicia. Tabmuma npousBoaHbIX. [Ipou3BomHas

cnoxnort pynkuuu.lIpasuna muddepennupoBanus. Judde-
peHIHMan M ero cBsi3b ¢ npou3BogHol. [IpaBmno Jlomurans.
[TpouzBonHble U muddepeHIranbl BEICIINX TOPSAKOB

IIpakTnyeckue 3aHATHSA

Tabmuma npowsBoaHbIX. [Ipom3BoaHast cioxHOW (QyHKIHH.
[IpaBmna muddepennmpopanus. JuddepeHuan u ero cBsizb
¢ npomsBoaHoii. IlpaBuno Jlomurans. [IpousBonusie u qud-
(hepeHnMaBl BHICIINX MOPSIIKOB

Tema 2.4 UccnenoBanune| Coaep:xanue y4e0HOro MaTepuasia
(YHKIIMKM C  TOMOIIBIO

1 [YcnoBust Bozpactanus ¥ yObiBaHusl GyHKIMH. TOYKH SKCTpEMY-
Ma. HeoOxoammble ycnoBusi skcTpemyma. JlocTarodHeie npu-
BHAKU CYIIECTBOBaHUS dKCTpeMyMa. OThICKaHHE MakCUMyMma U
MHHUMYMa HETIPEPbIBHOW (DYHKIIMH Ha OTpe3Ke.

[IPOU3BOJHOU

HpaKTuquKne 3aHATHHA

1 [UccnenoBanue Ha AKCTPEMYM C MOMOIIBIO HPOU3BOAHBIX BEIC-
UX TOpsaKoB. MccienoBaHue GpyHKIMH HA BBITYKIOCTh H BO-
rHyTOCTh. TOYkM meperuba. AcumnToTHl KpHBBIX IlocTpoeHre
rpaduKoB () YHKITHH.

2 |OTbickanne HamOONBIIETO W HAaUMEHBIIETO 3HAYEHHs Herpe-
[PBIBHOH (DyHKIIMM Ha OTpPE3Ke.

Tema 2.5. Copep:xanue yuyeOHOI0 MaTepHaJa

Heonpenenennsiit

ITepBooOpa3nas. HeomnpeneneHHblii HHTErPal M €r0 CBOWMCTBA.
MHTCI'pal 1 P P pea P

Tabmua uHTErpaios.

2 [3aMeHa mepeMeHHOW B HeompelelleHHOM HHTerpaine. MeTosl
MHTETPUPOBAHUS (DYHKIIMA COJIEPKANIIX KBAIPATHBIA TPEXWICH.

HpaKaneCKne 3aAHATHHA




HeonpeneneHHbIi HHTErpail U METOJIbI €r0 BHIYUCICHHS
Pemienrie mpumepoB mo Teme: «HeompeneneHHblld HMHTETpa.
HenocpeacTBeHHOE BEIYUCICHHEY.

Tema 2.6

Copaep:xanue y4eOHOro MaTepuaJsa

OrnpeieeHHbIN
MHTErpa

[[pakTUueckue 3aHATUS
Brruncienue orpene-

1

OnpeneneHHBI WHTETpal KaK MpeAeN HHTErPANBHBIX CYMM.
CaoiicTBa omnpeneneHHoro wuHterpana. ®opmyna HproToHa-
UleitOnuma. HTerpupoBaHie ¢ MCIOJH30BAHUEM 3aMCHBI Mepe-
IMEHHOM.

UVICHHOT'O MHTETrpaJia.

MuaterpupoBanne no 4actsM. [IpnOnmKkeHHOE BBIYHCICHUE HH-
TerpaoB, (HOPMYIIBl MPSIMOYTOJIBHUKOB, Tparenuid, CUMIICOHA.
Beruucienue miomane miockux uryp.

IIpakTnyeckue 3aHATHSA

1

OnpeneneHHbIH MHTETpaid Kak Mpefel HHTErPAJbHBIX CYMM.
CBoifcTBa ompeneneHHoro uHTerpaiga. @Popmyna HeroToHa-
UleitOnmma. VHTErprpoBaHie C MCIIONB30BAHUEM 3aMEHBI Iepe-
IMEHHO.

IPermenne 3aJ1a4 110 TCMC: «Brrancienue JUIMH AyT KPpUBBIX, 00b-
CMOB TCJI U rmomaz[ei/'l HOBCpXHOCTCﬁ BpalieHud € NOMOIIBIO
OIPCACIICHHOTO UHTCTpaIa»

Paznen 3. Jluddepenu-
QITBHBIC YPABHCHHUS

Conep:xanue yue0OHOro MaTepuasa

Tema 3.1

Jludepennmanpabie
YpaBHEHUS

1 |1V nepsoro nopsaka. YacTHOe U o0Iee peleHus ypaBHEeHHS
C pa3JeNsIoMHUMHU IePEeMEHHBIMU.
2 |Omuopoansie Y. Jluneitasie 1Y .

MCPBOI'o MopAaKa

HpaKTH‘leCKOB 3aHATHE

1

Pemmenne nuddepeHnuanbHbIX ypaBHEHHH 1-Tr0 mopsaka.

'YpaBHenust bepHyun. YpaBHeHHs B MOJHBIX AuddepeHiua-
max.

CamocrosiTesibHasi padora.

[MoaroroBka ONOPHOTO KOHCIIEKTa 110 TeMe: «/1Y B mosHbIX ang-
(epenanax. [IpubdmmkeHHOS
yucieHHoe pemenue Y .»

Tema 3. 2

Cone

JKaHUEC y‘{eﬁHOFO MarTrepuaJia

/luddepennnanpHble
YPaBHEHHS BBICIINX I10-
PSAKOB

1 JY BpICIINX NOPSIKOB U CTPYKTYPA UX PELICHMUSL.
OObmree pemieHns JTUHEHHOTO OJHOPOJHOTO YPaBHEHHS C

MOCTOSIHHBIMH KO3()(DULIMEHTAMH.

HpaKTH‘leCKOB 3aHATHE

1 | Pemenue muddepeHmanbHbIx ypaBHeHHH 2-TO MOPsIKa C

MOCTOSTHHBIMU K03(h(hUITEHTaMH.

CamocTosiTesibHasi padoTa




WNupuBuayaneHas pabdora (mpoekt) WHTerpupoBaHUE JTH-
HEHHBIX an((epeHNaTbHbIX YPaBHEHUH BTOPOTO MOPSI-
ka. MeToJ HeomnpeIeIeHHbIX K02 QHUIINEHTOB.

VYpaBaenus komnebanuii. CTpyKTypa peIIeHHS JUHEHHOTO
HEOJHOPOJHOTO YPaBHEHUS N-0T0

MOpAJIKA.

[TpubmmxeHHOE YKCIIEHHOE pemieHne cucteMsl 1Y mepso-
TO TOPSIIKA.

Meron Bapuanuu npou3BOJIbHON mocTosiHHOM. lIpencras-
nenue 1Y Beicuiero mopsaka cucremou 1Y mepBoro mo-
psaka

Pasnen 4. Psaner u HecoO-

Conep:xanue yueOHOro MaTepuaja

CTBEHHbBIC UHTETPAJIBI
Tema 4.1 YucnoBsie ps-
b

1

UYucnoBsle psmpl. AOGCOMIOTHAs M YCIOBHAS CXOIMMOCTb.
Omneparyu ¢ psgamu. Heobxoanmoe

YCIIOBHE CXOJMMOCTH. 3HAKOIIEPEMEHHBIE PSIbI.

[Mpusnaku cxomumoctu Jlanambepa, Komm. IlpusHaku
cpaBHeHUs. HTerpanbHbli Npu3HaK

cxoaumoctu. [IpusHak cxonumoctu JleitOHuIa.

OyHKIMOHANBHBIE psbl. CTeneHHbIE PsIbl. aOCONIOTHAS U
ycnoBHasa. Cxonumocts. Paguyc

CXOJIMIMOCTH.

Psan Teiinopa. duddepenuupoBanne u HHTETPUPOBAHHE
CTETICHHBIX PSAIOB.

Tpuronomerpuueckuil pan Oypoe. [IpuiioxxeHue psiios.

IIpakTnyeckue 3aHATHSA

1

Hccnenoranue PAAOB HA CXOAUMOCTD

Tema 4.2 Conep:xanue yue0OHOro MaTepuajia
HecoOcTBeHHBIC 1 HecoOcTBeHHbIE MHTETpAJIbl, UX CBOHCTBA. AOCOIIOTHAS H
I/IHTerpaJIbI YCJIOBHasA CXOAUMOCTb.
Heobxonnmoe ycnoBue cxoamMmocTH. JlocTaTouHble HpH-
3HaKHA CXOJIUMOCTH.
2 | IIpeoGpazoBanne Pypbe u unrerpai Oypse.

HpaKTuquKne 3aHATHHA

1 | HecobcTBeHHBIE MHTETPAJBI, HX CBOHCTBA. AOCONIOTHAS H
YCIIOBHAsI CXOJUMOCTb.
Heobxonnmoe ycnoBue cxoammocTH. JloctaTouHble TpH-
3HAKH CXOJIMMOCTH.

2 | IlpeobpazoBanne Dypre u uHTErpan Oypoe.

Conep:xanue yueOHOro MaTepuasa

Paznen 5. @yHKUMM He-
CKOJIBKMX NEPEMEHHBIX Y|
(YHKIIMM KOMILJIEKCHOTO|

1 q)yHKHI/II/I HECKOJIbKHUX I[eﬁCTBPITeHLHBIX NIEPEMECHHBIX.
[Ipenen u HenpepbIBHOCTH. YacTHBIE
npousBoaubie. [lonupiii aupdepeniman. Juddeperumpo-
BAaHUC KOMIIO3HUIINHU.

2 | KacarenbHas TJIOCKOCTh U HOPMaJlb K MOBEPXHOCTH, I'e€O-

METPHYECKHH CMBICI MTOJHOTO A depeHnnana
IIponsBonHas Mo HampaBiICHHUIO. ['pagUeHT CKaIspHOrO
nomust. Popmyna

HpaKaneCKne 3aAaHATHHA

MEPEMEHHOTO

Tema 5.1

DYHKIIMN HECKOJIBKHX
e CTBUTEIIHLHBIX
nepeMeHHbIX  Teiutopa.
DKCTpeMyM byHKIMY|
HECKOJBKUX  TIEPEMEH-

HbIX W YCJIOBHBIM JKC-
TPEMYM

1

DYHKIIMHM HECKOJIBKHUX JIEUCTBUTENBHBIX NepeMeHHbIX. [Ipeaen
1 HETIpEepPBIBHOCTH. YacTHBIE

nmpousBonHble. [lomusiit nuddepenuman. Auddepenunpona-
HUE KOMIIO3UIUH.




2 [KacarempHasi IUIOCKOCTh M HOpMajlb K MOBEPXHOCTH, F€OMET-| 2
[prgecKuii cMbICH TTosTHOTO AuddepeHiana 2
Tema 5.2 Copep:xaHue yueOHOT0 MaTepHaJia
KpaTHBIe u 1 |IBoiiHOi HHTErpa, CBONCTBA U METOJIbI BEIUUCIICHUS. Tpoii- 2 2
KPUBOJMHEHHBIE HOM MHTErpaJ ¥ ero CBONCTBA.
3aMeHa epeMeHHBIX B KpaTHBIX HHTerpanax. [lepexon ot
MHTCIpaIbl
KpaTHBIX MHTETPAJIOB K TOBTOPHBIM.
2 |KpuBOJNMHEHHBIH HHTETpaN epBoro pona. KpuBoauHeHHbIiI 2 2
MHTETpasl BToporo poaa. HTerpan Ha noBepxHoCTH. Pemenue
3a/1a4 Ha ITPUIIOKEHHE IBOIHBIX HHTErPaoB
Brrunciienne naTerpanos: Gopmynsl I'puna, Crokca, OcTpo-
rpafCKOro
IIpakTHyeckue 3aHATHSA
1 |BbruncieHue 1BOWHBIX ¥ TPOMHBIX MHTETPAIOB 2 3
2 |KpuBOJNMHEHHBIH HHTETpaN epBoro pona. KpuBoauHeHbIiI
MHTETpasl BToporo poaa. HTerpan Ha noBepxHoCcTH. Pemenue
3a/1a4 Ha ITPUJIOKEHHE IBOMHBIX MHTETPAIoOB 2 3
Brrurciienne naTErpanos: ¢Gopmynsl ['puna, Ctokca, OcTpo-
rpaJiCKOro
Tema 5.3 Copaep:xanue y4eOHOro MaTepuaJsa
(DNIEMEHTBI TEOPUH OIS
1 [Bexropnoe moxe. [ToTOK, pacXoauMOCTb, TUPKYJISAIIH, BUXPb. 2 2

Bekropras Gopmynnposka Teopem Crokca n OcTporpaicko-
ro. Oneparop «Habna». [loTeHIIMaNbHOE U CONEHONATEHOE
rose

IpakTnyeckue 3aHATHSA

1 [Bextopnoe none. [ToTOK, pacXoAMMOCTh, IUPKYJIAINUU, BUXPb.

BekropHas hopmynuposka Teopem Crokca u OcTporpaicko- 2
ro. Oneparop «HaOsa». IloTeHIIManbHOE U COTEHONJAIbHOE 3
mosie
Tema 5.4 Conep:xanue yue0OHOro MaTepuasa
DyHKIUU
1 |KoMIUIeKCHBIE YHCIIa ¥ ONiepauy ¢ HUMU. MoIyib 1 apry- 2 2
KOMIUIEKCHOT'O
MEHT. AnreOpandeckas, TPUTOHOMETPHYECKash U TI0Ka3aTelb-
[IEPEMEHHOTO
Hast popMa 3amich KOMIUIEKCHOTO uncia. [IponsBoaHas
(bYyHKLNH KOMIIEKCHOTO YUCia
IIpakTuyeckue 3aHATHS
1 |Tp1/1 (bopMBI 3a1IMCH KOMIIJICKCHBIX YHMCEI. 2 3
NToro 132

* [nsa xapakmepucmuxu ypOGHsA 0CE0EHUSA YUeOH020 Mamepuana UCnoib3yomcs ciedyouue 000-
3HAYEHUS:
1 — o3HakOMUTENbHBIN (y3HaBaHUE PAHEE U3YUYEHHBIX OOBEKTOB, CBOWCTB);
2 — penpOoayKTUBHBIN (BBIIIOJHEHUE AEATEIIHOCTH 110 00pa3sily, HHCTPYKLIUU WU 11O/ PYKOBO/I-
CTBOM);
3 — NPOJYKTUBHBIN (MJIAHUPOBAHUE U CAMOCTOSTENILHOE BBINOJIHEHHUE JIESITEIbHOCTH, PEIICHNE
MpoOJEMHBIX 3a/1a4).

6. UndopmanmonHoe odecnevyenne o0yueHus (mepedyeHb peKOMEH/1yeMbIX yueo-
HBIX u31aHunii, UnTepHeT-pecypcoB, 10MOJTHUTEILHO JUTEPATYPHI)



6.1 IlepeyeHb OCHOBHOI M JONOJHUTEIbHON y4eOHOUH JHUTepaTypbl, HEOOX0AH-
MO¥ 1151 0CBOCHHUS AUCHHUIIINHBI

6.1.1. OcHoBHasi IMTEpaTypa:

1. Entomikuna E.B. Jlunelinas anrebpa: yueOHOe 1mocooue /Il yJammuxcsl arpOHOMH-
YECKOro U SKOHOMHYECKUX npoduiieit komtemkend n Texaukymon/ E.B. Entomkuna,
C.E. BacunweBa. — Monoaexnsiit: U3n-so Upl'AY, 2023.-101 c. -TekcT: 31eKTpoH-
HBIM// DnexTporHas oubmunoreka Upkyrckoro 'AY.

2. MapteiHenko A.M. Matematnka: yuyeOHOE mocoOue sl CTYACHTOB KOJUIEIKen
OYHOM U 3a04HOM (opM oOyuenus arpapHoro npodumns/A.N. Mapteinenko; UpkyT-
CKMU rOCyapCTBEHHbIN yHUBepcUTET M. A.A. ExxeBckoro. — Mononexnsiit: M31-Bo
Hpxkyrckoro 'AY, 2021.- 122 c.

3. Marematuka [DIEKTpPOHHBIM pecypc| :IpakT. mocodme. - DICKTPOH.TEKCTOBBIC
naH. - Yoa : YI'ADC, 2007. - 100 c. - Pesxxum goctyma:http://rucont.ru/efd/143773.
6.1.2 lonosiHuTeIbHAS JIUTEPATYpA:

1. KacbsHoB, Brnagumup M6parumoBry. PykoBOICTBO K peIlIEHHUIO 3a/1ay 10 BBICHIEH
MaTeMatuke: yueo. mocooue s By30B / B. . Kacesnos, 2011. - 546 c.

2. Ycoga, JI. b. JIuneitnas anre6pa u aHanutuyeckas reomerpusi. Pabouas tetpaapb
Ne 3 «Omnpenenutenu» [DnekTpoHHBINA pecypc]: kommuiekT padounx tetp. / JI. b.
VYcona, JI. V. lllakupoBa. - DnekTpoH. TeKCcTOBbIe gaH. - Opendypr: OO0 "Hu-
kOc", 2011. - 26 c. - Pexxum gocryma: http://rucont.ru/efd/177037.

6.2. Ilepeyenb pecypcoB MH(OPMALMOHHO-TEJEKOMMYHUKAIIMOHHOU ceTH UH-
TepHeT, He00X0AMMBIX /IJISl OCBOCHUS AUCHUIIIHHBI:

1. IIporpammuoe obecnieuenne MS Word, MS Excel.

2. http: //www.math.ru —mMaTemaTndeckuii caiit, B OMOJIMOTEKEe KOTOPOTO MpeCTaBIe-
Hbl TOJIHOTEKCTOBBIE KHUTH IO pa3jielaM Kypca MaTeMaTHKU.

3. http: window.edu.ru/ window- uxdopmannontas cuctema « EnnHoe okKHO J0oCTyTa
K 00pa3oBaTelIbHBIM pecypcam», B OMOIMOTEKE KOTOPOH MpEe/ICTaBICHBI MOTHOTEK-
CTOBBIE HCTOYHHMKH IO BCEM OCHOBHBIM PA3/eJlaM MaTEMAaTHKU.

4. http://newasp.omskregq.ru/probability/ - snexTpoHHBIN y4EOHHUK 1TO TEOPHH BEPOSITHO-
CTel JIJIs1 SKOHOMHUYECKHX CIieIaibHOCTel B cpeae MuTepHer. YueOHuK pa3paboTaH B
OMCKOM TroCyapCTBEHHOM yHHBepcHuTeTe. KpoMme Teopun CONEpKUT NMPUMEPHI, WILIIO-
CTpUpYIOLIEe OOBEKTHI U MOHATHSI TEOpUU BeposiTHOCTe. OCOOEHHO MHTEpECHBI on-
line-xanmpKynaTOp, CTPOSIINI rpadMKK TUIOTHOCTEH U (QYHKIHMIA PacpeeNiCHU U BbI-
YUCJISIONINA KBAHTWIN, U MHTEPAKTUBHBIC aHUMAIIMOHHBIE IPUMEPBI.

5. www.exponenta.ru — odpa3oBaTebHbI MaTEMATUYECKUNA CaMT.

6. OOmepoccuiickuii Maremarnueckuii mopran Math-Net.Ru. Pexum nocrymna:
http://www.mathnet.ru

7. atepHer-OnbimoTeka mo Matemaruke. Pexxum mocryma: http://ilib.mccme.ru

6.3 Ilepeuenb yueOHO-MeTOANYECKOr0 o0ecrevYeHUsl Il CaMOCTOSITeIbHOM pa-
00THI 00y4AKOIIMXCH MO0 AMCHMILINHE:


http://rucont.ru/efd/143773
http://rucont.ru/efd/177037
http://newasp.omskreg.ru/probability/
http://www.exponenta.ru/
http://www.mathnet.ru/index.phtml/?option_lang=rus
http://ilib.mccme.ru/

[ToMuMO pPEKOMEHIOBAaHHOW OCHOBHOM W JIOINOJHUTEIBHOM JUTEpPATYpPHI, a
Takxe pecypcoB MHTEpHET, B MPOIECCE CaMOCTOATENbHON pabOThl CTYJIEHTHI MOTYT
MOJIb30BAThCS CIAEAYIOIMMHA METOIMUYECKUMH MaTepUaiaMu:

1. Pabouas TeTpagp Mo JUCHUTUIMHE « DJIEMEHTHI BBICIICH MaTeMaTUKW.

2. [Ipe3eHTanuu Mo JUCUUILUIMHE « DTEMEHTHI BBICHIEH MATEMATUKI.

6.4 Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMbIX MPH OCYILIECTB-
JICHMH 00pa30BaTeJbHOIO NMPoLecca MO0 JUCHHUILINHE:

B nponecce TEOpeTHUECKUX U MTPAKTUYECKUX 3aHATUI UCIIONB3YETCS CIEAYIOIIEE
JUIIEH3UOHHOE TIPOTpaMMHOE obecrieueHre U nH(HOPMAITMOHHBIE CITPABOYHBIE CH-
CTEMBI:

Ne /m HaHMeHo:gggegggxaMMHoro HoroBop Ne, nara, opranuzanus
JInneH3noHHOE MPOTrpaMMHOE OOecTICUeHHE

1 AkT Ha nepenaudy npas H-0005792 ot 08.06.2011
Microsoft Windows 7 rona

5 Akt Ha nepenady npas H-0005792 ot 08.06.2011
Microsoft Office 2010 rona

3 Kaspersky Business Space SecuritylAkT Ha nepemauy npas H-0005792 ot 08.06.2011
Russian Edition rona

CB00OIHO pacpoCTpaHseMOe IPOrPaMMHOE 00ECIICYCHHE

1 |Adobe Acrobat Reader CBoOoHO pacnpoctpansemoe [10

2  |LibreOffice 6.3.3 CBoOoHO pacnpoctpansemoe [10

3 |Google Chrome 86.X (Be6-06pay3ep) [CBoOoaHO pacmnpoctpansemoe [10

4 |Opera 72.X CBoOoHO pacnpoctpansiemoe [10

5 |Mozilla Firefox 83.x CBo0OoTHO pacnpocTpansemoe [10

7. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI,
HEOBXOAUMOU AJ1s1 OCYIECTBJIEHUS OBPA3OBATEJBHOI'O
HNPOLHECCA 11O JMCIHUIIJIMHE
Ne HaumenoBanue OcHoBHOE 000py/JOBaHUE dopma UCIIONIb30BAHUS
n/n 000pYZIOBaHHBIX

yueOHBIX Kabu-
HETOB, J1abopa-
TOpUH U p. 00b-
€KTOB IS TIPO-
BEJICHUS yueO-
HBIX 3aHATUN




1. ayn. 263 Crnenuajau3upoBaHHasi  MeOeb: YdeOHas ayTuTOpUs AJis
Ka6uuer mate- [CTOI - 60 wT., ctyn - 120 wr., Tpu- MPOBEACHUS 3aHITHI JIEK-
MaTUKH Oyna - 1 mr., nocka menosast - 1 LIMOHHOTO THIA, 3aHATUI
IT., JOCKAa MapKepHas - 1 mr. CeMHHApCKOTO THIIA, FPYIL-
TexHuueckue cpeacrBa o00y4e-
HHUSI:  MYJbTHUMEAHA  MPOEKTOP TTOBBIX 1 HHHHE'HHYMBHHX
Epson - 1 mwr. KOHCYJIbTAIIMH, TEKYIIETO
'Y4eOHO-HATISAAHLIE IOCOOHS. KOHTPOJIS ¥ IIPOMEKYTOUHOMU
Cnucok IIO Ha kKommblOTEpe: aTTECTAaLlUH.
Microsoft Windows 7, Microsoft
Office 2010, LibreOffice 6.3.3,
Adobe Acrobat Reader, Mozilla
Firefox, Opera, Google Chrome.
2. aya. 272 Cnenuanu3upoBaHHass  MeOesb: YdeOHas ayquTopus AJis
Ka6uuer Marema- [CTOJbI YUCHUYECKHUE - 8 IIT., CTYJIbs MIPOBEJICHUS 3aHSATUM JICK-
THUKH - 16 wT., nocka MapkepHas - 1 T, y6pa0r0 THIIA, 3aHATHI
pocka menoas - 1 wr. CEMHUHAPCKOro TUMa, FPyI-
YyeOHoO-HArJISAAHEIE IOCOOUS.
MOBBIX U MHIUBUIYAITbHBIX
KOHCYJIBTALMH, TEKYILErO
KOHTPOJIS U ITIPOMEKYTOUYHON
aTTEeCTallUU.
3. Ayn. 303 Crnenuaju3upoBaHHasi  MeOeb: YueOHas ayIuTOpus AJs
CTOJIbl YUCHUYECKUE — &8 IIT., CTYJIbs]| MPOBEJICHUS 3aHATUHN JIeK-
— 16 mrT., cron mpenogasarens — 1| IMOHHOTO TUIIA, KYpPCOBOTO
IIT., CTYJ IpernoaaBarens — | MIT.|IPOEKTHPOBAHUS (BBIIOIHE-
ITOCKaA. HUS KypCOBBIX padoT),
YuyeOHO-HArIsAIHbIE NOCO0OHUSI: Ma-TPYIITOBBIX U WHIUBHYalb-
KCTBI IIPOCKTOB. HBIX KOHCYJIbTAIIUH, TEKY-
IIETO KOHTPOJIS U IPOMEXKY-
TOYHOM aTTeCTallnu

Pe3yabTarbl 00yueHus

(ocBOCHHBIC YMECHUS M 3HAHMS)

TPOJIS

DopMbI

U MeTOAbl KOH-
U OIleHKH pe3yJbTa-

TOB 00y4YeHUA

3name:

Texymui KOHTPOJIb:

- OCHOBBI MaTeMaTHUECKOTO aHaJIN3a,
- OCHOBBI JINHEHHOU anreOphl U aHATUTHYECKOH TeoMeT-
pHH.

BrinonHeHue W OleHKa pe3yibTa-
TOB MPAKTHYECKHUX 3aHATHN. 3alin-
Ta OTYETOB IO IMPAKTHYECKUM pa-
6oram. Pemenune BapuaTHBHBIX 3a-
Ja4y ¥ yIpakKHEHUH.

Ymems:

- BBINIOJIHATH ONEpPALlMU HaJ MaTpULlaMH M peuarbh CH-
CTEMBI JINHEWHBIX YPaBHEHUI

- BBIYMCIIATH IIPEACIIbI, PACKPBIBATh HEOIPEINCICHHOCTH,
BBIYMCIIATH IBOMHBIE HHTETPAJIBI, IPOBOJINUTH ITOJHOE UC-
ciefioBaHue (PyHKIUH.

IIpoBepka © OllEHKAa CaMOCTOSI-
TEJIbHBIX PabOT M KOHCIIEKTOB I10
TEMaM.

Onenka paboThl C NMPOrPaMMHBIMH
MPOAYKTaMH.

OneHka pe3yJapTaToB TECTUPOBA-




- HaXOOUThb HCONPCACICHHBIC MHTCIrpajJbl U YMETH IIPU- | HUA.
MCHATH METOJbI €0 BBIYHMCIICHUA OHGHKa YCTHBIX W IIHCBMCHHBIX

- BBIYHUCJICHUEC OMPCACIICHHOI'O HHTECIpalia, WHAUBUIYAIBHBIX OTBETOB O6yqa_

- UCCJIE0BATh HA CXOAUMOCTD PSJIbI. EMBIX.

Pabouas nporpamMma AUCHUIUIMHBI COCTABIEHA B COOTBETCTBUM ¢ DeiepaabHBIM roc-
yJlapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHJAPTOM CPEIHETO0 MpodeCcCHOHAIBHOTO 00pa-
3oBanus (OI'OC CIIO) no cnenmansrocT 09.02.07 UHpOpMaiOHHBIE CUCTEMBI U
IPOrpaMMHUPOBAHUE

[IpenonaBarens BbICIICH KBATM(DUKAITMOHHONW KaTErOPUU

7N

(noonucs )

E.B. Exromkuna

[Iporpamma onoOpeHa Ha 3aceJaHUd MPEAMETHO-LMKIOBON KOMHUCCHM COLIMAIbHO-
YKOHOMUYECKUX U €CTECTBEHHOHAYYHBIX JUCIUTIINH
npotokod Ne 8 ot «11 » mapta 2024 r.

ITpencenarens ITIK E. A.XycHyanHOBa
(noonucs) (U.0. Damurus)




