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1. Ileanb ocBOEHMST JUCUUILIHHBI

Ienn u3ydeHUs AUCUUILIMHBI: OOY4YE€HHUE CTYJEHTOB OCHOBHBIM IOHSTHSIM, MOJIOXXEHUSAM U
METOJaM Kypca MaTeMaTHKH, HaBbIKAM IIOCTPOEHUS MAaTeMaTHYEeCKUX JOKa3aTelbCTB IyTEM
HEIPOTUBOPEYMBBIX JIOTHYECKUX PACCYXKICHUN, METOJaM PELICHUs 3a/1ay.

3amaun M3y4eHus AMCUUILUIMHBL: JaTh 00y4aeMOMYy apCceHall TUTIOBBIX MPHEMOB /ISl PELICHHUS
pasIMYHbIX 3aJad, NPU 3TOM aKLEHT JelaeTcss Ha ycBOeHHe (opMyll, aJropuTMOB, IIPUEMOB
pellleHUsT MaTeMaTHYeCKMX 3a]1a4, BO3HMKAIOUIMX I[P MCCIEJOBAHMU IPUKIAJHBIX IpOoOJIeM;
nproOpeTeHne CTyIeHTaMH TBEP/bIX HABBIKOB PEILICHHMs] MAaTEMaTHUECKUX 3a/lad C JIOBEJIEHUEM J10
NPAaKTUYECKH MPUEMIIEMOTO pe3ysibTaTa M Pa3BUTh Ha 3TOW 0a3ze JIOTMYECKOEe U aIrOPUTMHUYECKOE
MBILIICHHE; BbIpa0aThIBAaHUE MEPBUYHBIX HABBIKOB MAaTEMAaTHYECKOI'O HCCIENIO0BaHMS MPHUKIATHBIX
BOIIPOCOB M pa3BUTh HEOOXOAMMYI0 MHTYULHIO B BOIPOCAaX MPWIOKEHUS MaTEMaTHKU;
Bblpa0aThIBaHUE YMEHMsSI  CaMOCTOSITENbHO  pa3OupaTbCsi B MaTeMaTHMYeCKOM  ammapare,
coJiepKalleMcsl B JIMTEPAType, CBA3aHHOW CO CIELUAIbHOCTBIO CTYJEHTA; YMEHHE IPU pPEUICHUU
3ajja4 BBIOMPATh U UCIOJIb30BAaTh HEOOXOJUMBbIE BHIUMCIIUTEIIBHBIE METOBI U CPECTBA.

2. Mecro nucuuninnbl B crpykrype OIIOII BO
HI/ICHI/IHHI/IHa «MartemMaTuka 6a31/1pyeTc;1 Ha 3HAaHHUAX, IOJYUCHHBIX B PAaMKaX IMIKOJBHOI'O
KypcCa MaTEMAaTUuKH HIIN COOTBECTCTBYIOIIHX JUCHUITIINH CpCaHCTO HpO(beCCI/IOHaHI)HOFO
06paSOBaHI/I$I. I[I/ICI_[I/IHJ'II/IHa «MaTteMaTHuKa SIBISETCS O6IJ_[I/IM TCOPECTUYCCKHUM U MECTOJOJIOIMYCCKUM
OCHOBaHHWEM ISl BeceX auciuiumH, Bxoasamumx B OTTOIT 6akanapa mo mpoguo.

3. IliannpyeMble pe3y/abTaThbl 00y4eHHs M0 JMCUMUILINHE
[Inanupyemble pe3yapTaTbl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMEI U HHANKATOPAMU JTOCTHKEHUST KOMIIETSHIIUN )

dopMupyeMbie [TnannpyemMsble pe3yapTaThl 0OydEeHUs 110 AUCIUIUINHE, B
KOMIICTCHIIMU (KO[[, COOTBCTCTBUH C MHAUKATOPOM OJOCTHXXCHHUA KOMIICTCHINHN HauMmenoBanue OLICHOYHOI'O
coJiepxKaHue Wnpukatop noCTHXKEHUSA Pe3ynbraTer 00ydeHus Mo cpencTaa
KOMIIETEHIIUH) KOMIETEHIINU JUCLUTUINHE
OIIK-5 Cnocoben OIIK-5.1 IemoHCTpUpYET 3HaTh CITOCOOBI PeIICHHS 3a/1a4u

HCIIOJIB30BATh
OCHOBHEIC

3HaHUA MaTCMAaTHUKH,
H€O6XO,Z[I/IMLIG AJIs peIICHU

ypaBHeHI/Iﬁ, OITMCBIBAIOIIUX
OCHOBHBIC (I)I/ISI/I‘IGCKI/Ie

3aKOHOMEPHOCTH, 3a1a4 B 00macTi MPOLIECCHI, C IPUMEHEHNEM
JIEHCTBYIOILIKE B po¢eCCHOHATBHOM METOJIOB JIMHEITHOI anreOpsl,
npouecce JEeATEIIbHOCTU AQHAJTUTHYECKON TeOMEeTpHH,
H3TOTOBIICHUSA BEKTOPHOH anredpsl u

MAIIMHOCTPOUTECIIbHBIX
u3nienuii Tpedyemoro
Ka4ecTBa, 3aJaHHOTO

KOJINYECTBA MPU

HAMMEHBIINX 3aTpaTax

OOIIECTBEHHOTO TPY/Aa

MaTeMaTHYECKOTO aHalu3a
(OIIK-5.1)

YMeTh npe/IcTaBIATh
6a3oBbIe IS
mpo¢eCCHOHATBHOI chepbl
¢bu3nYecKne Mpoueccs u
SIBJICHUSI B BUJIE
MaTeMaTHYECKUX ypaBHEHHH
(OIIK-5.1)

Buagets MeTonaMu pereHus
HWH)XEHEPHBIX 3a/1a4 C
TTOMOIIIBI0 MaTEMaTHYECKOTO
arnmnapara JMHEeHHOU
anreOpbl, aHATUTHYECKOH
reOMETPHUH, BEKTOPHOU
anreOpsl 1 MaTeMaTHIECKOTO
ananusa (OIIK-5.1)




4. CTpyKTYypAa U COAepKAHUE TUCHUILINMHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBI cocTaBisgeT 10 3aueTHbIX equHuIl, 360 gacos.

4.1. ®opma o0yyeHHsI: OUHASA
YpoeHs 6a30Bor0 00pazoBaHus: CpeiHee odIee.

Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa AUCHUIIMHBI
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1 Jluneiinas anreOpa 11614 24 Tunosoii pacaer
2 BekropHas anrebpa 11614 6 Tunosoii pacuer
3 | AnamuTtnueckasreomerpus | 1 | 4 | 4 24 Tunosoii pacuer
4 MaremaTuuecKuii aHaJIn3 1 4 55,15 Tunosoit pacter
Bcero 3a cemectp 144 | 16 16 + 1,6 | 1,25 | 109,15 3ay. ¢ o1l
5 | MareMaTHYECKUIl aHAJIN3 2 16| 8 81,15 |  Tunosoii pacuer
Bcero 3a cemectp 108 | 16 8 + 16 1,25 81,15 3auy. ¢ o1l
6 MareMaTuyecKkuil aHaJIu3 3 ]10] 6 Tymono pacser
7 HuddepenunanbHbie 31612 52,4 Tunosoii pacuer
YpaBHCHHUS
Bcero 3a cemectp 108 | 16 | 8 + 36 (13| 524 OK3.(26,65)
Hroro 360 | 48 | 32 6,8 | 3,85 | 242,7 26,65
4.1.2. CoaepskaHue TUCHMILIMHBI
4.1.2.1. IlepeyeHn JeKuMi
Cemectp 1
Pasoen 1. Jlunetinas ancebpa
Jlexnus 1.

OKBUBaJeHTHbIE TpeoOpa3oBanus Matpull. Kanonndeckas marpuna (2 yaca).

ManI/II_IBI. OCHOBHBIC IOHATHS. I[eﬁCTBI/IH Haa MaTpulamu. TpaHCHOHI/IPOBaHHa}I Marpuna.

Jlekums 2.
Onpenenurenu. HeBbipoxknennas matpuna. ObpaTtHas matpuna. basucHelif MUHOpP MaTpHUIIBL.
Panr marpurisr (2 gaca).




Jlekunus 3.

CucreMpl TMHENHBIX YpaBHEHUH. MaTpU4HbBIN METO/ PELIEHUS CUCTEM YpaBHEHUNH. MeToz
Kpamepa. Meton I"aycca (2 gaca).

Pa3zoen 2. Bexkmopuas aneebpa
Jlexknus 4.

DneMeHTHl BeKTOpHOH anreOpsl. KomnaeapHbie BekTopsl. KoMimanapHbie BEKTOPHI.
JIuneitnplie oneparuu HaJ BekTopamu. CBolcTBa BeKTOpOB. bazuc. JInneliHas 3aBUCUMOCTh
BekTOpoB. Cucrema koopauHaT. OpTOHOPMHUPOBAaHHBIN Oa3uc. JIMHEHbIe onepali Ha/l BEKTOPAMU
B KoopauHaTax (2 yaca).

Jlekumus S.

[Ipoekuust Touku Ha ock. [Ipoekius BekTopa Ha ock. Koopnunatel BekTopa. Pasnoxkenue
BEKTOPA 10 OPTaM KOOPJAMHATHBIX ocell (2 Jaca).

Jlexnus 6.

CkansipHO€ ITpOU3BEIEHNE BEKTOPOB. BekTopHOE npoun3BeeHre BEKTOpoB. CMelaHHOe
Mpou3BeIcHHEe BEKTOPOB (2 yaca).

Pa3zoen 3. Ananumuueckas ceomempusi
Jlexkuus 7.

JInHuYM Ha TUIOCKOCTH. YpaBHEHUs NMPSAMOM Ha INIOCKOCTH. IIpsimast TMHUSA HA TUIOCKOCTH.
Bunel ypaBHeHuii npsimoii (2 gaca).

Jlekumus 8.

Jluauu BTOpOro nopsaka Ha miaockoctu. OkpyxHocTh. Jmurnc. ['unepbona. [Tapabona.
®doxkychl. DxcueHTpucuteT. Jupexrpucel. OO1iee ypaBHEHUE JIMHUM BTOPOTO Topsika (2 vaca).
Cemectp 2
Paszoen 6. Mamemamuueckuti ananus
Jlexnus 9.

MmuoxectBa. @ynkuun. CriocoOsl 3aganust GyHkmn, cBoricTBa Gynknun. [Ipeaen pyHkiun
B Touke. beckoHeuHo maiible 1 GecKOHEeuHO Oonblre (DYHKIIMU UX CBOICTBa (2 yaca).

Jlekuus 10.

OcHoBHbIe TeopeMbl 0 ipenenax. [Ipenen GpyHKIUM IpU CTPEMIICHUH apryMEeHTa K
OeckoHeUHOCTH. PackphiTHE pa3NTuyHBIX BUJIOB HEOTIPEAeIeHHOCTEH (2 yaca).

Jexkmua 11.

[Ipenen nocnenosarensHocTH. Yncio e. 3amedarenbHble penensl. CpaBHEHHE OECKOHEUHO
MaJIbIX (YHKIUH. DKBUBAJIEHTHbIE OECKOHEUHO Masble (pyHKIMKU. HenpepbIBHOCTh PYHKIMH B
TouKe, Ha oTpeske. Kinaccudukarms Touek pa3poiBa (2 yaca).

Jexkmnusa 12.

[TonsiTre npous3BoIHON (PyHKIIMHU, €€ FTeOMETPUUECKUI U MeXaHnyeckui cMbici. [TpaBuiia
muddepentpoBanus. Tabmuia npou3BoAHBIX (2 yaca).
Jlekuus 13.

ITpousBosHas 0OpaTHOH U cinoxxkHOM pyHKIMU. Jlorapupmuueckoe quddepeHIpoBaHue.
[TpousBoaHas HesiBHBIX GyHKUMH. [Ipon3BonHas GyHKIUH, 3aJaHHBIX TapaMeTpUUecKy (2 yaca).
Jleknus 14.

Juddepennunan u ero npuMeHEeHre B TPUOIMKEHHBIX BBIUMCICHUSIX (2 yaca).

Jlexknus 15.

[IpousBonubie u Auddepennans Beicmux nopaakos. ®opmyna Jleitbuuna (2 yaca).
Jlexnus 16.

YacTHble mpon3BoHbIE U Au(epeHnanbl BRICIINX MOPSAKOB. [ palueHT U mponu3BOIHAS IO
HanpasyeHuto. JkcrpemyMbl @HII (2 gaca).

Cemectp 3
Paszoen 6. Mamemamuueckuil ananus
Jleknus 17.

WuTterpansaoe ucuncienue. [leppoodpasnas pynkius. HeorpenenenHsiit MHTErpait.

CBoiicTBa HeompeIeIeHHOTO HHTEerpasa. Tadauia OCHOBHBIX HHTErPaJioB (2 Jyaca).



Jleknus 18.

HenocpenctBennoe uaterpupoBanue. Crocod moacTaHoBKU. MIHTerpupoBaHue mo 4acTsm (2
yaca).
Jlexnus 19.

Omnpenenennpiii uaTerpai. Marterpansuas cymma. Materpupyemas ¢pyakuus. CBolcTBa
ornpeneneHHoro uHTerpana. Teopema o cpennem. O600IIeHHast Teopema o cpeaHeM. Beruucienue
onpenenaeHHoro uHTerpana. Teopema HetotoHa - JIeiiOHuIta. 3amMmeHa mepeMeHHBIX B ONPEICICHHOM
uHTerpasie. MHTerpupoBanue 1o yactsm (2 yaca).

Jlexuus 20.

[TpumeHeHne onpeeIeHHBIX MHTETPAIOB JIJIS pacyeTa IuIoaaei IIoCKux Quryp.
HaxoxneHnue miomaam KpUBOJIMHEHHOT0 ceKTopa. Beruncienue JUMHBI 1yTu KpUBOii (2 yaca).
Jlexnus 21.

HecoOGcTtBennbie nnrerpansl. Heco6ctBennnie nuterpaisl 1 poga. HecoGcTBeHHBIE
uHTerpaisl 2 pojna. OCHOBHBIE TEOpEMBI (2 Haca).

Paszoen 7. Jlugpgepenyuanvruvie ypasrnenus
Jlexnus 22.

Oo6bikHOBeHHBIE U hepeHnnanbabie ypaBHeHus. OcHOBHBIE onpenenenus. CBolicTBa
obmero pemenus. Teopema Komm. MaTterpansusie kpusbie. Ocoboe pemenne. Juddepennunansabie
ypaBHEHHUS MIEPBOTO MOpsAIKA. YpaBHeHUS BUla y' = f(X). YpaBHEHHs ¢ pa3AensatomuMuUcs
nepeMeHHbIMHU (2 yaca).

Jlexuus 23.

OnHopoaHbIe ypaBHEHUS. Y paBHEHUS, IPUBOISIINECS K OTHOPOIHBIM. JIMHEHBIE
ypaBHeHus. Meron bepuynnu. Meron Jlarpanka. YpaBHenue bepHyuii. YpaBHEHUS B IMOJHBIX
muddepernmanax. AuddepeHnnanbHple ypaBHESHUS BBICIINX MOPSIKOB. Y paBHEHUS, JIOYCKAIOIIHE
MOHIDKEHUE Mopsaka. YpaBHeHus Buaa y(n) = f(x). YpaBHeHus, He coaepxaiine SBHO HCKOMOM
(GYHKIMM U €€ TTPOU3BOAHBIX J0 MOPsIKa n-1 BKIIOUUTENHHO. Y paBHEHUS, HE COJEPIKAINE SIBHO
HE3aBHUCHUMOM TIepeMeHHOM (2 Jaca).

Jexkuusa 24.

JIuneitnbie nuddepeHanbHble ypaBHEHHS BBICIIUX MOPSAKOB. JIMHEHbIE OHOPOIHBIE U

HeoHOpoAHbIE AU depeHnanbHble ypaBHeHus (2 Jaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHH

Cemectp 1
Pasoen 1. Jlunetinas aneebpa
IpakTnyeckoe 3ansitue 1

Matpuusl. OcHOBHBIE OHSTHS. JleiicTBUs Hag MaTpuliaMu. TpaHCIIOHMPOBaHHAs MaTpULA.
OKBUBaJeHTHbIE TpeoOpa3oBanus Matpull. Kanonnyeckas marpuna (2 yaca).
IIpakTH4eckoe 3ansaTHe 2

Onpenenurenu. HeBbipoxnennas matpunia. OdpaTtHast MaTpuna. bazucHelii MUHOpP MaTpULIbI.
Panr marpuisl. Cuctemsl TMHEWHBIX ypaBHEHUN. MaTpUUHbII METO/ PEIIEHUS CUCTEM YPABHEHHM.
Meton Kpamepa. Merox 'aycca (2 gaca).
Paszoen 2. Bexkmopuas ancebpa
IIpakTuyeckoe 3ansaTue 3

DneMeHTHl BeKTOpHOH anredpsl. KomnHeapHsie BekTopbl. KommiaHapHbIe BEKTOPBI.
JIuneitHble oneparuu HaJ BekTopamu. CBoMcTBa BEKTOPOB. bazuc. JInHelHas 3aBUCUMOCTh
BekTOpoB. Crucrema koopanHaT. OpTOHOpMUpPOBaHHBIHM 0a3uc. JInHelHbIe onepaluy Hajl BEKTOpaMu
B KoopaunHarax. [Ipoeknus Touku Ha ock. [Ipoekinsa BekTopa Ha ock. KoopauHaThl BEKTOpAa.
PaznoxxeHue BekTopa 1o opraM KOOpJUHATHBIX oceil (2 yaca).
IIpakTu4yeckoe 3ansaTHe 4

CkansipHO€E ITpOU3BEIEHNE BEKTOPOB. BekTopHOE npon3BeeHne BEKTOpoB. CMeIaHHOe
Mpou3BeIeHne BEKTOPOB (2 yaca).



Pazoen 3. Ananumuuecxas ceomempust
IIpakTuyeckoe 3aHATHE S

JIvHMM Ha TVIOCKOCTU. YpaBHEHUA NMPSIMOM Ha TII0CKOCTHU. [Ipsmast TuHUS HA TIIIOCKOCTH.
Bunel ypaBHenuii npsimoii (2 yaca).
IIpakTnyeckoe 3ansiTue 6

Jluauu BTOpOro Nopsiaka Ha mrockoctu. OkpyxHOCTh. Dmurc. ['unep6ona. [Tapabdoma.
®doxkycel. DkcreHTpucuTeT. Jupexkrpucel. OO1iee ypaBHEHHE JTMHUN BTOPOTO Mopsiika (2 Jaca).
Paszoen 6. Mamemamuueckuti ananus
IIpakTnyeckoe 3ansiTue 7

MmuoxecrtBa. @ynkuuu. CriocoOsl 3aanus GyHKIHU, cBoMCcTBa pyHKmHU. [Ipenen GpyHkmm
B Touke. beckoHeuHo Maiible 1 6ecKOHeuHO Ooble (QYHKIUU UX cBOMCTBA. OCHOBHBIE TEOPEMBI O
npenenax. [Ipexen GpyHKIuM npu cTpeMIIeHUN apryMeHTa K 0ECKOHEYHOCTH. PacKpbITHe pa3IuuHbIX
BHJIOB HeonpeneneHHocTel. [Ipenen mocnenoparenpHocT. Yncno e. 3amevaTesbHbIe TPeaeibl (2
qaca).
IIpakTnyeckoe 3ansiTue 8

CpaBHeHHE 0€CKOHEYHO MaITbIX (DYHKITUH. DKBUBAJICHTHBIC OECKOHEUHO Majibie () YHKIUH.
HenpepsiBHOCTh yHKINH B TOUKE, Ha oTpe3ke. Kiaccudukanus Touek pa3pbiBa (2 aca).
Cemectp 2
Pazoen 6. Mamemamuueckuii ananus
IIpakTHyeckoe 3ansATHE 9

[TonsiTre npousBoAHON (PYHKIIMHU, €€ TeOMETPUUECKU U MeXaHuyeckui cMmbici. [IpaBuiia
muddepenmpoBanus. Tabmuma mpou3BoaHBIX (2 yaca).
IpakTnyeckoe 3ansitue 10

[TponsBomHas oOpatHO 1 cioxHOoM pyHKIMU. Jlorapudmudeckoe guddepeHInpoBaHUe.
[TpousBoanas HesBHBIX GyHKIHHA. [IponsBoaHas ¢hyHKIUH, 3aJaHHBIX TapaMeTpruecku (2 yaca).
IIpakTnyeckoe 3ansiTue 11

Juddepenunan u ero npuMeHeHUEe B TPUOIMKEHHBIX BbIUMCIeHUsIX. [Ipon3BoaHbie U
g depeHmans BRICINX mopsaakos. @opmyna Jleitoanna (2 gaca).
IIpakTnyeckoe 3ansitue 12

YacTHble Mpon3BOHbIE U AU PepeHInabl BRICIINX MOPSAKOB. [ paueHT u mponu3BoAHAs IO
HarnpasieHuto. Jkctpemymbl OHII (2 vaca).
Cemectp 3
Pazoen 6. Mamemamuueckuii ananus
IIpakTnyeckoe 3ansaTue 13

WnTterpansHoe ucuncienue. [leppoodpasnas Gpynkius. HeonpenenenHslit HHTErpait.
CaolicTBa HeolpeieIeHHOro nHTerpana. Tabauna ocHOBHBIX MHTErpasioB. HemocpeacTeenHoe
uHTerpupoBanue. Crocod noacraHoBku. MHTerpupoBaHue 1o yactsaM (2 yaca).
IIpakTHyeckoe 3ansaTue 14

Omnpenenennblii unterpai. UarerpanpHas cymma. Materpupyemas ¢pynakius. CBoicTBa
ompeneneHHoro uuTerpana. Teopema o cpeanem. O6001IeHHAs TeopeMa O cpeHeM. Brraucienue
omnpeneneHHoro uHrerpana. Teopema Hetotona - JIeiiOHuIa. 3aMeHa nepeMeHHbIX B ONpeIeICHHOM
uHTerpase. MHrerpupoBanue mo yactsm (2 yaca).
IIpakT4eckoe 3ansaTue 15

[IpumeHneHue onpeeNeHHbIX NHTETPAJIOB JIJIs pacyeTa Iuiouaiel IiocKux Quryp.
Haxoxxnenue miomaan KpUBOJIMHEHHOTO ceKTopa. Beruucienue JUIMHbl 1yru KpuBoi (2 daca).
Pazoen 7. Jlugpgepenyuanvruvie ypasrnenus
IIpakTHyeckoe 3ansaTue 16

OO6bikHOBeHHBIE U depeHnnanbHble ypaBHeHus. OcHOBHbIE orpeneneHus. CBoiicTBa
obmero pemtenusi. Teopema Kommm. MaTerpansusie kpusbie. Ocoboe pemienue. {uddepennmanbabie
ypaBHEHHUS MIEPBOTO MOpsAKa. YpaBHeHUs BUJa y' = f(X). YpaBHEeHUs ¢ pa3ensomuMucs
nepeMeHHbIMA. OTHOPO/IHBIE YPaBHEHUS. Y paBHEHUS, IPUBOSAIINECS K OJHOPOAHBIM. JInHeiiHbIe
ypaBHeHus. Meron bepnynnu. Meron Jlarpanxka. YpaBHenue bepHyuii. YpaBHEHHS B MOJTHBIX
muddepennmanax (2 yaca).



4.1.2.3. IlepeueHnb 1a00paTOPHBIX PadoOT
He nmianupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANYECKOE O0ecIedeHUe CAMOCTOSATEIbHOM

patéoTbI

IlepeueHb TEM, BHIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUEHUE:
1. MaTpu4HOo€ UCUHCIICHUE.
2. CJIAY. Kpurepuii Kponekepa-Kanennu pazpemmmoctu CJIAY. Ognoponnsie CJIAY.
3. PewreHne npou3BOIbHBIX cUCTEM ypaBHEHUH. COBMECTHBIE CUCTEMBI.
4. OnHoponHas cuctema ypaBHeHuil. HerpuBraiibHast COBMECTHOCTb OJHOPOJIHON CHCTEMBI.
5. Bektops! B npoctpanctBe R2, R3. n-MepHbIe BEKTOPHI.
6. JlekapToBa U MoJisipHasi CUCTEMbI KOOpAUHAT. OCHOBHBIE BUJIbI YPABHEHMSI IPSMOIA.
7. Yrom Mexay NpsAMbIMHU. YCJIOBHs INApPAJICIBHOCTH M INMEPHEHIUKYJISAPHOCTH IBYX IPAMBIX.
PaccrosiHME OT TOYKM 10 IIPSIMOM.
8. PaznuuHble BUIbI ypaBHEHUH TIPSMOM.
9. KaHoHMuY€ecKME ypaBHEHUS KPUBBIX BTOPOT0 MOPSAKA.
10. ®ynkuus: cnocoOsl 3aaanus GyHKINH, cBoiicTBa (pyHKIMK. O01acTh onpeneneHus GpyHKIIH.
11. IlpaBuna pacKkpsITHE pa3InYHBIX BUJOB HEOIPEIEICHHOCTEM.
12. BeckoHeyHO MaJbie M OeCKOHEYHO OobIne QYHKIIMH H UX CBOWCTBA.
13. OcHOBHBIE TEOPEMBI O IIpeeIIax.
14. TlepBblil 1 BTOpO# 3aMedaTeabHbIE IPEIEIbI.
15. CpaBHeHHE OECKOHEUHO MaJIbIX (YHKLIUH.
16. HenpepsiBHOCTh pyHKIIMU. TOUKH pa3phiBa.
17. Omnpenenenue npou3BogHON (yHKUMH. ['eoMeTpuyeckoe U MEXaHMUYECKOE IPHIIOKEHHE
IIPOU3BOJHOM.
18. IIpon3BoaHast 0OpaTHOM U CIOKHON (YHKITUH.
19. Aaroputm norapupmMuaeckoro audepeHInpoBaHusI.
20. Inddepennmansl 1 €ro UCIOJIb30BaHHE B IPUOIMKEHHBIX BBIYUCICHUSAX.
21. IIponsBoanbie u AU HepeHITnaIbl BEICIINX TOPSIKOB.
22. ®opmynsl Teinopa 1 MakiiopeHa.
23. IlpaBuno Jlonurans.
24. TlonsiTue NepBOOOPa3HON U HEONPEAEICHHOT0 HHTErpaa.
25. IlondaTtue onpeaeneHHOro HHTerpana Kak npejesia UHTErpajibHbIX CYMM.
26. OCHOBHBIE CBOMCTBA OINPEAEIEHHOTO HHTErpaa.
27. ®opMyIbl OLIEHKH ONPEEIEHHBIX HHTETPAJIOB.
28. HecoOcTBEeHHBIE HHTETPAJIBI.
29. ®yHKINN HECKOJIBKUX MEPEMEHHBIX.
30. YacTHbIE IPOU3BOJHBIE.
31. IlonHoe pupalieHre U NoJHbIN auddepeHIman.
32. YacTHble Mpou3BOAHbIE U AU (epeHIInabl BHICIIUX MOPSAKOB.
33. I'pagueHT ¥ MPOU3BOIHAS 110 HAMIPABIEHUIO.
34. Oxcrpemymel @HII. YcnoBHBIN SKCTpEMYM.
35. 3apgaua Komu. Teopema Ko nnst auddepennmanbHbIX ypaBHEHUH.
36. Auddepennunanbable ypaBHEHHS IEPBOTO MOPSIKA.
37. Jluneitnslie auddepeHnnaibHble ypaBHEHUS BBICIINX MTOPSIIKOB.
38.  JluHeliHble OHOpOJHbIE AU (depeHIInalbHble  ypaBHEHUS  BBICHIMX  TOPSJIKOB.
DyHIaMEHTANIbHAS CUCTEMA PELICHUHN.
39. JIuneiinble HEOAHOPOIHBIE MU DepeHIInaIbHBIE YPAaBHEHUS BBICIINX TOPSIKOB.
1. Jluneiinas anrebpa.
2. BexropHas anrebpa.
3. AHanuTr4eckasi TeOMeTpusl.
4. MaremMaTH4eCKHUI aHAIN3.
5. luddepenunanbHble ypaBHEHUS.
https://www.iprbookshop.ru/101397.html



Jlis caMoCTOSITENbHON pPAa0OTHl HMCHOJB3YIOTCS METOAMYECKHE YKa3aHHUsS [0 OCBOEHUIO
JUCUHUILTMHBI U U3JaHUS U3 CIIMCKA MPUBEICHHONW HUYKE OCHOBHOU U JOTIOJHUTEIBHOU TUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

1. JIuneiinas anreodpa.

2. Bekropnas anreopa.

3. AHasiuTr4eckasi FeOMETpUs.

4. MaremaT4ecKuil aHaIN3.

5. luddepennmansabie ypaBHEHUSI.
https://www.iprbookshop.ru/101397.html

4.1.2.6. IlpumepHblii NepedyeHb TeM KYPCOBBIX PadoT (IIPOEKTOB)
He mianupyercs.



4.2 ®opMma o0yueHHsI: 3209HAS

VYpoBeHs 6a30B0or0 00pazoBaHms: CpeiHee odIee.

Cpoxk oOyueHwus St
) : ) Bcero ®opma
Tﬁiﬁgi’:‘ Jlek- r{iii;l; J::gzz; KoncyJb- Kom- (KOHTAK- cpc, MPOMEKYTOYHOr0
Cemecrp qac./ 3a4. WL amsTas padoThI Tauud, poJib,4ac. THan yac. KOHTPO.Is1 (OK3.,
on. qac. wac. > wac. > qac. > pa6ora), 3a4., 3a4. C OILL.)
qac.
1 90/25 6 4 3 0,5 13,5 72,75 3au. ¢
o1.(3,75)
2 90/25 6 4 3 0,5 13,5 72,75 3au. ¢
ou.(3,75)
3 180/5 6 4 3 0,6 13,6 157,75 Ik3.(8,65)
Hroro | 360/10 | 18 12 9 1,6 40,6 303,25 16,15
4.2.1. CTpykTypa AMCUUILINHbBI
KonraktHas pabora
00y4aromuxcs ¢ <
MeJarorn4ecKuM pabOTHUKOM S
g dopMa TEKyIIEro
2‘ KOHTPOJIA
o g ycreBaeMocTH (TI0
No Paznen (Tema) 3 e HeJIeTsIM
m\ JUCIIUILIAHBI z =| =| ~ g cemectpa), hopma
@) = & = S HPOMEKYTOYHOM
e 8 = 5 artectanuu(no
S| & & = I g ceMecTpam)
§ ) Q O @ s = =i
3| | 2| E| =| 4| & ©
5| 8| & E| 5| 3| E
Sl g g| 8| | 2 b‘z
=l & & S
2 8| E ~
Q| & C
| 5| X~
1 Jluneitnas anre6pa 1122 26 Tunosoit
pacuer
2 Bekrophas anrebpa 1142 46,75 Tunosou
pacuer
Bcero 3a cemectp 90 | 6 | 4 + 3 10,5] 72,75 | 3au. ¢ om.(3,75)
3 Ananutnueckas 2 | 6|4 72,75 TumnoBoit
TCOMETPHSI pacuer
Bcero 3a cemecTp | 6|4 + 3 10,5] 72,75 | 3au. ¢ o11.(3,75)
4 | Marematuveckuii anamus | 3 | 4 | 2 78,75 TumnoBoit
pacuer
5 Huddepennmanpapie 3 12| 2 79 Tumnosoi
ypaBHEHUS pacuer
Bcero 3a cemecTp 180 6 | 4 + 3 10,6 | 157,75 JK3.(8,65)
Htoro 360 | 18 | 12 9 |1,6]303,25 16,15




4.2.2. CogepskaHue TUCUMILIMHBI

4.2.2.1. IlepeyeHnb JeKUMi
Cemectp 1
Pa3zoen 1. Jluneiinas ancebpa
Jlexnus 1.

Martpuisl. OcHoBHBIE TOHATUS. JleicTBuUs HaJ MaTpullaMu. TpaHCIIOHUPOBAHHAS MaTpHUIIA.
OKBUBaJeHTHbIE TpeoOpa3oBanus Matpull. Kanonndeckas marpuna. OnpenenuTeny.
Heswipoxnennas marpuna. O6parHas matpuna. basucHblii MuHop Matpuiel. Panr MaTpuiis.
CucreMbl TUHEUHBIX YpaBHEHUH. MaTpuyHbIi METOJ] pelIeHus cucTeM ypaBHeHuil. Meroa Kpamepa.
Merop I'aycca (2 gaca).

Paszoen 2. Bexkmopnas ancebpa
Jlexknus 2.

DnemMeHTHl BeKTOpHOI1 anreOpsl. KommmHeapHbie BeKTopbl. KomIuianapHbie BEKTOPHI.
Jlunelinbie onepanuu HajJ BekTopamu. CBolicTBa BeKTOpoB. basuc. JInHeitHas 3aBUCUMOCTh
BeKTOpoB. Cucrema koopauHat. OpToHOPMHUPOBaHHBIN Oa3uc. JIuHeiHbIe onepaly Hajl BEKTOpaMU
B KoopauHarax. [Ipoekuus Touku Ha ock. [Ipoeknus Bekropa Ha ock. KoopauHaThI BEKTOpA.
PasnoskeHue BekTopa 1o opraM KOOPAMHATHBIX oceld (2 yaca).

Jlekums 3.

CkanspHoe pou3Be/IeHHe BEKTOpOB. BekTopHOE npon3BeeHne BeKTopoB. CMelaHHoe
Mpou3BeIeHnEe BEKTOPOB (2 yaca).

Cemectp 2
Pa3zoen 3. Ananumuuecxas ceomempust
Jlexnus 4.

JIvHMM Ha TVIOCKOCTU. YpaBHEHUA NPSIMOM Ha MIOCKOCTH. [Ipsimast TMHKS HA TIJIOCKOCTH.
Bunbl ypaBHenuil npsimoid. JInHUM BTOpOro nopsiika Ha rmiockoctu. OKpy>KHOCTb. DILIUIIC.
['unep6ona. [Tapaboma. ®okycel. DxcuenTpucutet. Jupekrpucel. O01ee ypaBHEHHE JTHHANR BTOPOTO
nopsizika (2 gaca).

Jleknus S.

[TonsTre npou3BoAHON PyHKIIMHU, €e TEOMETPUUECKH U MeXaHuYecKui cMmbici. [IpaBuiia
muddepennmponanus. Tabnuua npous3BoaHbIX. [IponsBoiHas 0OpaTHOM U CI0KHOM PYHKIINH.
Jlorapudmmueckoe nuddepenuposanue. [IponsBoanas HesBHbIX GpyHkuuit. [IponszBoanas
(GyHKIMH, 3a1laHHBIX TapaMeTpuyecku (2 gaca).

Jleknus 6.

Juddepennunan u ero npuMeHeHNe B IPUOIMKEHHBIX BbIUUCIEeHUAX. [Ipon3BoiHbIe U
muddepeHmansl Beiciux nopsakos. @opmyna JleliOnumna. YacTHbie MPOU3BOIHBIE U
muddepeHImansl BHICIIUX TOPSAAKOB (2 yaca).

Cemectp 3
Paszoen 4. Mamemamuueckuti ananus
Jlekuus 7.

Nuterpanbaoe ucuucnenue. [leppoodbpaznas ¢pynkuus. HeonpeneneHusiii HTErpal.
CaoiicTBa HeomnpeaeneHHOro nHTerpana. Tabnuia oCHOBHBIX MHTErpaiioB. HemocpencTeenHoe
uHTerpupoBanue. Crocod moacrtanoBku. IHTerpupoBanue mo yactsm (2 gaca).

Jleknnus 8.

Onpenenennblil uaterpai. MurerpansHas cymma. Materpupyemas ¢pynkuus. CBoiicTBa
ornpeneneHHoro uHTerpaia. Teopema o cpennemM. O6001IeHHast TeopeMa o cpeHeM. Beruucnenue
omnpeneneHHOro uHTerpana. Teopema HretotoHa - JIeiiOnuita. 3amMmeHa mepeMeHHBIX B OMPEICICHHOM
uHTerpane. MHrerpupoBanue o yactsaM. [IpumeHnenne onpeeneHHbIX HHTETpaJIoB AJIs pacueTa
riomasei miockux guryp (2 gaca).

Paszoen 5. Jlughghepenyuanvuvie ypasnenus
Jleknus 9.

Oo6bikHOBeHHBIE MU PepeHnnanbhble ypaBHeHus. OcHoBHbBIE onpeaeneHus. CBoiicTa
obuiero pemenus. Teopema Komu. MHTerpansubie kpuBbie. Ocoboe pemenue. AuddepeHunanbHbie
ypaBHEHHMs [IEPBOTO MOpsAaKa. YpaBHeHus Buaa y' = f(X). YpaBHEeHUs ¢ pa3aemstomuMUcCs
nepeMeHHbIMH. OJJTHOPO/IHbIE YpaBHEHUS. Y PaBHEHHUS, TPUBOIAIINECS K OJHOPOIHBIM. JINHEHHbIE



ypaBHeHus. Meton bepnynnu. Meron Jlarpanka. YpaBHenue bepHyiu. YpaBHEHUS B MOJHBIX
muddepennmanax. JuddepeHnnanbaple ypaBHEHHS BHICIIUX HOPSAKOB. YpaBHEHUs, TOITYCKAIOIINe
MOHWXEHHUE TIopsAIKa. Y paBHeHus Buaa y(n) = f(x). YpaBHeHus, He copeprKaIiye siBHO HCKOMOM
(GyHKIMY ¥ ee MPOU3BOAHBIX JI0 MOPSAIKA N-1 BKIIOYUTENBHO. Y paBHEHHs, HE CO/IEpIKaIlINe SIBHO
He3aBUCHUMO nepeMeHHOM. JIunelinbie quddepeHranbHble YpaBHEHUS BBICIIUX MOPSIKOB.
JluHeiHbIe OJJTHOPOIHBIC U HEOTHOPOAHbIE TuddepeHIanbHbIe ypaBHeHUS (2 Yaca).

4.2.2.2. llepeyeHb NPAKTHYECKHUX 3AHATHH
Cemectp 1
Pa3zoen 1. Jluneiinas anceopa
IIpakTHyeckoe 3ansaTue 1.

Matpuubl. OcHOBHBIE OHATHS. JleiicTBYs Ha MaTpulaMu. TpaHCIIOHMPOBaHHAs MaTPULA.
OKBHUBaJICHTHBIE ITpeoOpa3oBanus Marpuil. KaHonnueckas marpuna. OnpeaeanTen.
Hesbipoxxnennas marpunia. O06patHasi Mmatpuiia. bazucHbiit MUHOP MaTpuIlbl. PaHT MaTpuiib.
Cucrembl TUHEHHBIX yYpaBHEHUN. MaTpUUHbIA METO/1 pelIeHus: cucTeM ypaBHeHuil. Meto Kpamepa.
Merton I"aycca (2 gaca).

Pazoen 2. Bexkmopnas ancebpa
IIpakTnyeckoe 3ansiTue 2.

DnemeHTbl BeKTOpHOH anreOpsl. KosmHeapHbie BeKTOpbl. KommiaHapHble BEKTOPHI.
JIuneiinble onepauuu Haj BekTopamu. CBoiicTBa BEKTOpoB. basuc. JInunelinas 3aBUCUMOCTD
BekTOpOoB. Crucrtema koopanHaT. OpTOHOPMHUPOBAHHBIN Oa3uc. JIMHEHbIe onepalii Ha/l BEKTOPAMHU
B KoopauHarax. [Ipoekuus Touku Ha ock. [Ipoeknus Bekropa Ha ock. KoopanHatel BeKTOpa.
Paznoxxenue BekTopa 1o opraM KOOpAUHATHBIX oceil. CKalsipHOe MPOU3BEECHUE BEKTOPOB.
BekropHoe npousBeseHue BeKTopoB. CMellaHHOE NTPOU3BeIeHUE BEKTOPOB (2 yaca).

Cemectp 2
Pa3zoen 3. Ananumuuecxas ceomempust
IIpakTH4eckoe 3ansaTHE 3.

JIMHUM Ha IUIOCKOCTHU. YPaBHEHUs NMPSIMOU Ha IUIOCKOCTHU. [IpsAMas 1MHMA Ha MII0CKOCTH.
Bunel ypaBHenuii npsimoii. JInHuM BTOporo nopsiaka Ha miaockoctu. OKpyKHOCTb. DJUIUIIC.
['nnep6ona. [Tapabomna. ®okycel. DxcuenTpucutet. Jupekrpucel. Ob1iee ypaBHeHHE TUHUNA BTOPOTro
nopsiika (2 gaca).

IIpakTH4eckoe 3ansaTHe 4.

MhuosxectBa. ®ynkuuu. Criocobsl 3ajaHus GyHKIMH, cBoiicTBa pyHkuuu. [Ipenen pynkuun
B To4Ke. beckoHeuHO MaJible U 0eCKOHEYHO Ooublre (YHKUUHU X CBOHCTBA. OCHOBHBIE TEOPEMBI O
npenenax. [penen ¢pyHkuu npu cTpeMIeHUH apryMeHTa K 0eCKOHEYHOCTH. PackpbiTe pa3inyuHbIX
BUJI0B HeonpeaenenHoctel. [Ipenen nocnenosarensHoct. Yucno €. 3amedareabHble IPEIEIbI.
CpaBHeHue 0€CKOHEYHO MaJIbIX (QYHKIMN. DKBUBAJIEHTHBIE OECKOHEUHO Majble QyHKIMH (2 yaca).
Cemectp 3
Paszoen 4. Mamemamuueckuii ananus
IIpakTH4yeckoe 3ansTHE S.

[TonsiTre npou3BoIHON (PyHKIIMHU, €€ FTeOMETPUUECKUI U MeXaHnyeckui cMbici. [TpaBuiia
muddepentponanus. Tabmuna npousBoaHbIX. [Ipon3BoaHas 0OpaTHON U CIOKHON QYHKIIUH.
Jlorapudpmuaeckoe muddepenmnuposanne. [IponszBoanas HesBHbIX GyHKIMMA. [Ipon3BoHas
(byHKLMH, 3a1laHHBIX TapaMeTpUIecKu (2 yaca).

Pazoen 5. Jlugpgepenyuanvnuvie ypasnenus
IIpakTH4eckoe 3ansaTHE 6.

OnHOpoHBIE YpaBHEHUS. Y paBHEHUS, MPUBOASAIIMECA K OMHOPOAHBIM. JIMHEHHbIE
ypaBHeHus. Meron bepnymm. Meron Jlarpanka. YpasHeHnue bepHyiuiu. YpaBHeHuUs B IIOJTHBIX
mubdepennmanax. AuddepeHunanbable ypaBHEHUS BBICHINX MOPAIKOB. Y paBHEHUS, JOMYCKAIOIINe
NOHMKEHHUE MopsIKa. YpaBHeHus Buaa y(n) = f(x). YpaBHeHus1, He coJepKaliie sBHO HCKOMON
(GYHKIMYM U €e MPOU3BOAHBIX 10 MOPSAIKA N-1 BKIIOYUTENBHO. Y paBHEHMS, HE COJEpIKaIINe IBHO
HE3aBHCHUMO mepeMeHHoH (2 Jaca).



4.2.2.3. IlepeueHb J1a00pPaATOPHBIX PadOT
He nmianupyercs.

4.2.2.4. IlepeyeHb TeM U y4eOHO-MeTOANUYECKOE O0ecIedeHUe CAMOCTOSATEIbHOM

patéoTbI

IlepeueHb TEM, BHIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUEHUE:

1. MaTpuyHO€ UCUUCIIEHHUE.

2. CJIAY. Kpurepuit Kponekepa-Kanemnnu pazpemmmoctu CJIAY. Ognopoansie CJIAY.

3. PeuieHne npou3BOIbHBIX CUCTEM ypaBHEHUN. COBMECTHBIE CUCTEMBI.

4. OnHopoiHas cuctema ypaBHeHuil. HerpuBuanbHas COBMECTHOCTh OHOPOJIHON CUCTEMBI.

5. Bekrtops! B ipocTpanctBe R2, R3. n-MepHbIE BEKTOPHI.

6. JlexkapToBa U MOJISIpHAasi CUCTEMBI KOOpAUHAT. OCHOBHBIE BU/Ibl YPaBHEHUS IPAMOI.

7. Yroa Mexay NpsMbIMU. Y CIIOBUS MapaJUIeIbHOCTH U NEPIEHIUKYISIPHOCTU ABYX HMPSMBIX.
PaccrosiHME OT TOYKM 10 IIPSIMOM.

8. PaznuuHble BUbI ypaBHEHUHN MIPSMO.

9. KaHoHn4€eCcKHE ypaBHEHUSI KPUBBIX BTOPOIO MOPSAKA.

10. ®ynkuus: cnocoOsl 3aanus GyHKINUU, cBOMCTBA GyHKIMHA. OOIacTh ONpeaeieHus
GbyHKIHH.

11. IlpaBuna packpbITHE pa3IMYHBIX BUAOB HEOIPEIEICHHOCTEH.

12. beckoHeyHO MaJible U OECKOHEYHO OouiblIMe (PYHKIIMU U UX CBOMCTBA.

13. OcHOBHBIE TEOPEMBI O MpeeIiax.

14. IlepBblif 1 BTOPO 3aMeyaTesIbHbIE MPEICIIbI.

15. CpaBHeHHE OECKOHEUHO MAJIBIX (PYHKIIH.

16. HenpepoiBHOCTh pyHKIIMU. TOUKM pa3pbiBa.

17. Onpenenenue npon3BoHON GyHKIUU. ['eOMeTpruyIecKoe 1 MEXaHMYECKOE MPUITIOKEHHE
MPOU3BOHOM.

18. Ilpon3BoaHast 0OpaTHOW U CIIOKHON (YHKIIHH.

19. Anroputm norapudmudeckoro auddepeHInpoBaHus.

20. IuddepeHnpansl 1 €ro UCIOIb30BaHIE B TPUOINKECHHBIX BHIYHCICHUAX.

21. TIlpousBoansle U aAuddepeHnanbl BHICIIUX HOPSIIKOB.

22. ®opmyinsl Teitnopa u MakiopeHa.

23. IlpaBuno Jlonurans.

24. Ilonarue nepBooOpa3HOIl U HEONPEEIIEHHOTO UHTErpasa.

25. IloHaTHe onpeneneHHOro NHTErpaa Kak Ipeesla UHTETPAJIbHBIX CYMM.

26. OCHOBHBIE CBOMCTBA OMPEIETICHHOTO HHTETpaJa.

277. ®opMyIIbl OLIEHKH OIPEIETIEHHBIX HHTETPAJIOB.

28. HecoOCTBEHHBIE UHTETPAJIBI.

29. @yHKIMH HECKOJIBKMX NIEPEMEHHBIX.

30. YacTHble TPOU3BOIHBIE.

31. [lonHOE MpupalieHre u noaHbli auddepeHuan.

32. YactHble npou3BoAHbIE U UG depeHIHabl BHICIIUX TOPSIKOB.

33. I'pagueHT 1 NpOU3BOIHAS IO HAIIPABJICHUIO.

34. OkxctpemyMmbl @HII. YcnoBHBIN S5KCTpEMyM.

35. 3anaua Komu. Teopema Komm anst nuddepeHnnanbHpIX ypaBHEHHH.

36. luddepenmanbrbie ypaBHEHUsI IEPBOTO MOPSIIKA.

37. Jluneiinble nuddepeHnnanbHble ypaBHEHUS BBICIINX MOPSIIKOB.

38. Jluneitnple ogHOpOHBIE MU dhepeHIMaTbHbIE YPAaBHEHUS BBICIIUX MOPSIIKOB.
@yHIaMEHTAIbHAs CUCTEMA PEILIECHUN.

39. JIuneitnble HeoTHOPOIHBIE MU hepeHIaTbHbIe YpaBHEHUS BBICIINX MOPSIKOB.

Jlist caMOCTOSITENTbHOM pabOThl MCIONB3YIOTCS METOJUYECKHE YKa3aHUs IO OCBOCHHUIO
JUCIUIUIMHBI U U3JITaHUS U3 CIHCKA MPUBEJCHHON HIM)KE OCHOBHOM U TOTIOJIHUTEIbHON JTUTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedeparos, TP, PI'P, PIIP

1. JIuneiinas anreopa.



2. Bexropnas anre6pa.

3. AHanuTnyeckas TeoMeTpusl.

4. MaremaTn4ecKuil aHaJIN3.

5. duddepeHnunanbHbie ypaBHEHUSI.

4.2.2.6. IlpumepHBIii IepeYeHb TeM KypPCOBBIX padoT (IIPOEKTOB)
He nnanupyerces.



4.3 ®opMma o0yueHHsI: 3209HAS
YpoBeHb 6a30BOT0 00pa3oBaHMs: CpenHee MPOoPeCcCHOHATHHOE.

Cpok oOyueHus 3r 6M.
B Ilepeat- ®opma
cero
Tpynoem- Tek- HpakTu- | Jlagopa- K } : TecTa- NMPOMEIKY-
eK OHCYJIb (KoHTaK
Cemectp KOCTb, - YyecKue TOpPHbIE - Kont- THas CPC, s TOYHOI0
qac./ 3a4. > | 3anaTHa, | padorsl, ’ poJib,uac. qac. KOHTPOJIst
yac. yac. padora),
el. gac. qac. (3K3., 3a4.,
qgac.
3a4. ¢ 011.)
1 126/35| 6 4 3 0,5 13,5 72,75 36 3au. ¢
o1.(3,75)
2 90/25 | 6 4 3 0,5 13,5 72,75 0 3au. ¢
o1.(3,75)
3 144 /4 6 4 3 0,6 13,6 | 121,75 0 IK3.(8,65)
Hroro | 360/10 | 18 12 9 1,6 40,6 | 267,25 36 16,15
4.3.1. CTpyKTypa IMCHUIINHBI
KonraktHas pabora
00yJaromuxcs ¢ <
MeJarorn4ecKuM pabOTHUKOM S
Lg dopma TeKyIero
2‘ KOHTPOJIA
B g ycreBaeMocTH (TI0
No Paznen (Tema) 3 e HeJIeTsIM
m\ JUCIIUILIAHBI z =| =z| ~ g cemectpa), hopma
o = = = S POMEKYTOIHON
= =] S = 5 arTectanuu(Io
S| & & = g ceMecTpam)
= o &l =] B =
= Qo = Ol ¥ [ o) <
S| E| E| || & | ©
sl 8| Bl 2| 5| g &
l:‘ = = o M jas) M
5| & g 5z
s| & %
ol C
=N
1 Jluneiinas anredpa 11212 24 Tunosou
pacyer
2 Bekrophas anredpa 1142 48,75 Tunosoi
pacyer
Bcero 3a cemecTp | 6|4 + 3 10,5] 72,75 | 3au. ¢ o11.(3,75)
3 Ananmutuyeckas 2 6| 4 72,75 TumnoBoit
TEOMETPUS pacyer
Bcero 3a cemecTp | 6|4 + 3 10,5] 72,75 | 3au. ¢ o11.(3,75)
4 | Marematuueckuii anamus | 3 | 4 | 2 60,75 TumnoBoit
pacyer
5 Huddepennmanpapie 3 12| 2 61 Tumnosoi
ypaBHEHUS pacyer
Bcero 3a cemectp 1441 6 | 4 + 3 10,6]121,75 JK3.(8,65)
Hroro 324118 | 12 9 |1,6]267,25 16,15
HToro c mepearTecrauei 360




4.3.2. ConeprkaHue TUCUMILIIMHBI

4.3.2.1. IlepeyeHnb JeKUMi
Cemectp 1
Pa3zoen 1. Jluneiinas ancebpa
Jlexnus 1.

Martpuisl. OcHoBHbBIE TOHATHS. JlecTBuUs HaJ MaTpullaMu. TpaHCIIOHUPOBAHHAS MaTpHUIIA.
DKBUBaJEHTHbIE TpeoOpa3oBanus Matpull. Kanonnueckas marpuna. OnpeneauTeny.
Heswipoxnennas marpuna. O6parHas Matpuna. basucHblii MUHOP MaTpuLbl. Panr MaTpuipb.
CucreMbl TUHEUHBIX YpaBHEHUH. MaTpuuHbIi METOJ| peleHus cucTeM ypaBHeHuil. Meroa Kpamepa.
Merop I'aycca (2 gaca).

Paszoen 2. Bexkmopnas ancebpa
Jlexnus 2.

DnemMeHTHl BeKTOpHOI1 anreOpsl. KommnHeapubie BekTopbl. KomIutanapHbie BEKTOPBI.
Jluneiinbie onepanuu HajJ BekTropamu. CBoiicTBa BeKTOpoB. ba3uc. JInHeitHas 3aBUCUMOCTh
BeKTOpoB. Cucrema koopauHat. OpToHOPMHUPOBAaHHBIN Oa3uc. JIuHeiHbIe onepauy Hajl BEKTOpaMU
B KoopauHarax. [Ipoeknus Touku Ha ock. I[Ipoeknusa Bekropa Ha ock. KoopauHaThl BEKTOpa.
PasnosxeHue BekTopa 1o opraM KOOPAMHATHBIX oceld (2 yaca).

Jlekums 3.

CxkanspHoe nmpou3Be/IeHne BEKTOpOB. BekTopHOE npon3BeeHue BeKTopoB. CMelaHHoe
pou3BeIeHnEe BEKTOPOB (2 yaca).
Cemectp 2
Pa3zoen 3. Ananumuueckas ceomempust
Jlexnus 4.

JIvHMM Ha TVIOCKOCTU. YpaBHEHUS NMPSIMOM Ha IIIOCKOCTHU. [Ipsmast TuHUS HA TIIIOCKOCTH.
Bunbl ypaBHenuil npsimoid. JInHUM BTOpOro nopsika Ha rmiockoctu. OKpy»KHOCTb. DILIUIIC.
['uniep6ona. [Tapaboma. @okycel. DxcuenTpucutet. Jupekrpucel. O01ee ypaBHEHHE JTHHANR BTOPOTO
nopsizika (2 gaca).

Jleknus S.

[TonsiTre npou3BoAHON (PYHKIIMHU, €€ TeOMETPUUECKH U MeXaHn4Yeckui cMmbici. [IpaBuiia
muddepennmponanus. Tabnuua npouszBoaHbIX. [Ipons3BoiHas 0OpaTHOM U CI0KHOW PYHKIINH.
Jlorapudmmueckoe nuddepenupoBanue. [IponsBoanas HesBHbIX GyHKIUH. [Ipon3BoaHas
(GyHKIMH, 3a1aHHBIX TapaMeTpuuecky (2 yaca).

Jleknus 6.

HMuddepennman u ero npuMeHeHNEe B TPUOJIMKEHHBIX BBIYUCICHUX. [I[pon3BOIHBIE 1
muddepeHmansl Beiciux nopsakos. @opmyna JleliOnuna. YacTHbie MPOU3BOIHBIE U
muddepeHImansl BHICIIUX TOPSAAKOB (2 yaca).

Cemectp 3
Paszoen 4. Mamemamuueckuii ananus
Jlekuus 7.

Nuterpanbaoe ncuucnenue. [leppoodbpaznas ¢pynkuus. HeonpeneneHHsiii nHTErpal.
CoiicTBa HeomnpeaeieHHOro nHTerpana. Tabmuia oCHOBHBIX HHTErpalioB. HemocpeactsenHoe
uHTerpupoBanue. Criocod moacrtaHoBku. HTErprpoBaHue 1o 9actsm (2 Jaca).

Jleknnus 8.

Onpenenennblil uuterpai. UarerpansHas cymma. Materpupyemas ¢pynkuus. CBoiicTBa
ornpeneneHHoro uHTerpaia. Teopema o cpennemM. O6001IeHHast Teopema o cpeHeM. Beruucnenue
omnpeneneHHOro uHTerpana. Teopema HretotoHa - JIeiiOnuita. 3amMmeHa mepeMeHHBIX B OMPEICTICHHOM
unrerpane. MuTerpupoBanue no yactsaM. [IpumeHnenne onpeneneHHbIX UHTErPaJIoB Uil pacyeTa
riomasei miockux guryp (2 gaca).

Paszoen 5. Jlughghepenyuanvuvie ypasnenus
Jleknus 9.

Oo6bikHOBeHHBIE MU hepeHnnanbabie ypaBHeHuss. OCHOBHEIE onpenenenus. CBolicTBa

oburero pemtenust. Teopema Komu. MaTerpansubie kpuble. Ocoboe pemienue. AuddepennnanbHbie



ypaBHEHUS MIEPBOTO MOpsiiKa. YpaBHeHUS Bua y' = f(X). YpaBHEHUS ¢ pa3IestomUMHCs
nepeMeHHbIME. OJTHOPOIHBIC YPaBHEHUS. Y PaBHEHHUS, TPUBOIAIINECS K OJHOPOIHBIM. JIMHEHHbIE
ypaBHeHus. Meton bepnynnu. Meron Jlarpanxa. YpaBaenue bepHysuin. YpaBHEHUS B MOJHBIX
muddepennmanax. JuddepeHnnanbapie ypaBHEHHS BHICIIUX HOPSAKOB. YPaBHEHHUs, TOITYCKAIOIINE
MOHWXEHHUE TIopsAKa. Y paBHeHus Buaa y(n) = f(X). YpaBHeHus, He copeprKaIiye sBHO HCKOMOM
(yHKLINU ¥ ee MPOU3BOAHBIX JI0 MOPSIKA N-1 BKIIOYUTENBHO. Y paBHEHUS, HE CO/ICPIKaIINE IBHO
HEe3aBUCHUMOH nepeMeHHOM. JIunelinbie qud depeHranbHble YpaBHEHUS BBICIIUX MOPSIKOB.
JluHeiHbIe OJJTHOPOIHBIE U HEOTHOPOAHbIE TuddepeHInanbHbIe ypaBHeHUS (2 Yaca).

4.3.2.2. IlepeyeHb NPAKTHYECKUX 3AHATHH
Cemectp 1
Paszoen 1. Jluneiinas aneeopa
IIpakTHyeckoe 3ansaTue 1.

Matpuubl. OcHOBHBIE OHATHS. JleiicTBYs Haq MaTpulaMu. TpaHCIIOHMPOBAaHHAs MaTPULA.
OKBHBaJICHTHBIE ITpeoOpa3oBanus Marpuil. KaHonnueckas marpuna. OnpeaeanTeny.
Hespipoxnennas marpunia. O6parHast matpuia. ba3ucHbIii MUHOP MaTpullbl. PaHT MaTpuUIibl.
CucreMsbl TUHEHHBIX YpaBHEHUNH. MaTpuuHbIil MeTO pelieHus cucteM ypasHeHuil. Meton Kpamepa.
Merton 'aycca (2 gaca).

Pazoen 2. Bexkmopnas ancebpa
IIpakTnyeckoe 3ansiTue 2.

DnemeHTbl BeKTOpHOH anreOpsl. KosmmHeapHbie BeKTOpbl. KommiaHapHbIe BEKTOPHI.
JIuneitnblie oneparuu HaJ BekTopamu. CBolicTBa BeKTOpoB. bazuc. JInneliHas 3aBUCUMOCTh
BekTOpoB. Cuctema koopauHaT. OpTOHOPMHUPOBAHHBIN Oa3uc. JIMHEHbIe onepalii Ha/l BEKTOPAMHU
B KoopauHarax. [Ipoekuus Touku Ha ock. [Ipoeknus Bekropa Ha ock. KoopauHatel BEKTOpa.
Paznoxxenue BekTopa 1o opraM KOOpAUHATHBIX oceil. CKalsipHOe POU3BEAECHNE BEKTOPOB.
BekropHoe npousBeneHue BeKTopoB. CMelIaHHOE TPOU3BeIeHUE BEKTOPOB (2 yaca).

Cemectp 2
Pa3zoen 3. Ananumuuecxas eeomempusi
IIpakTHyeckoe 3ansaTHE 3.

JIVHUM Ha TUIOCKOCTH. YPaBHEHUs MPSIMON Ha IIOCKOCTH. [IpsAMas TMHMS Ha MII0CKOCTH.
Bunel ypaBHenuii npsimoii. JInHuM BTOporo nopsiaka Ha miaockocTu. OKpyKHOCTb. DJUIUIIC.
['unep6ona. [Tapabomna. ®okycel. DxcuenTpucutet. Jupekrpucel. Ob1iee ypaBHeHHE TUHUNA BTOPOTro
nopsiika (2 gaca).

IIpakTH4eckoe 3ansaTHe 4.

MhnuosxectBa. ®ynkuuu. CriocoOsl 3ajanus GyHKIMH, cBoiicTBa pyHkuuu. [Ipenen Gpynkunn
B TO4Ke. beckoHeuHO MaJible U 0eCKOHEYHO Oouiblre (YHKUIUHU X CBOHCTBA. OCHOBHBIE TEOPEMBI O
npenenax. [penen GpyHKIMM Opy CTpeMIEHUH apryMeHTa K 0eCKOHEYHOCTH. PackpbITHE pa3IuyHbIX
BUJI0B Heonpenenennocten. [Ipenen nocnenosarensHocTr. Yucno e. 3ameyaTeNnbHbIE IPEIEIIbI.
CpaBHeHue 0€CKOHEYHO MaJIbIX (QYHKIMN. DKBUBAJIEHTHBIE OECKOHEUHO Majble QYHKIUH (2 yaca).
Cemectp 3
Paszoen 4. Mamemamuueckuii ananus
IIpakTHyeckoe 3ansTHe S.

[TonsiTre npousBoIHON yHKIIMHU, €€ FTeOMETPUUECKU U MeXxaHnyeckui cMbici. [TpaBuiia
muddepentmponanus. Tabmuia npousBoaHbIX. [Ipon3BoaHas 00paTHON U CIOKHON QYHKITUH.
Jlorapudpmuuaeckoe muddepennuporanne. [IponszBoanas HesBHbBIX GyHKIMMA. [Ipon3BoHas
(byHKLMH, 3a1aHHBIX TapaMeTpUIecKu (2 yaca).

Pazoen 5. Jlugpgpepenyuanvnuvie ypasnenus
IIpakTH4eckoe 3ansaTHE 6.

OnHOpOoAHBIE YpaBHEHUS. Y paBHEHUS, MPUBOAAIIMECA K OMHOPOAHBIM. JIMHEHbIE
ypaBHeHus. Meron bepnymm. Meron Jlarpanka. YpaBHeHnue bepHyiuu. YpaBHeHuUs B IIOJTHBIX
muddepennmanax. AuddepenunanbHble ypaBHEHUS BBICIINX MTOPSIKOB. Y paBHEHUS, JOMyCKAIOIINe
MOHWKEHUE MopsaKa. YpaBHeHus Bujaa y(n) = f(x). YpaBHeHus, He coiepKaliye SBHO HCKOMOMN
(GYHKIMY U €e MPOU3BOAHBIX 10 MOPSAIKA N-1 BKIIOYUTENbHO. Y paBHEHMS, HE COJEpIKaIINEe IBHO
HE3aBHCHUMOI mepeMeHHoi (2 yaca).



4.3.2.3. IlepevyeHnn 1a00paTOPHBIX padoT

He mnanupyercs.

4.3.2.4. IlepeyeHb TeM U y4eOHO-METOIUYECKOE O0ecIedeHe CAaMOCTOATETbHOI

padoThbI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3yUEHUE:
. MaTpu4HO€e HCUYUCIICHHE.
. CJIAY. Kpurepuit Kponekepa-Kanemm pazpemmumoctu CJIIAY. Onnopoansie CJIAY.
. Pemenne npon3BobHBIX cUCTEM ypaBHEHUN. COBMECTHBIE CUCTEMBI.

. Bextops! B mpoctpanctBe R2, R3. n-mepHble BEKTOPHI.

1
2
3
4. OgnopoiHas cucrema ypaBHeHU. HeTpuBHuaiibHasi COBMECTHOCTb OJHOPOJIHOM CHUCTEMBI.
5
6

. ekapToBa u nonsipHas cucteMbl KoopauHaT. OCHOBHBIE BU/IbI YPAaBHEHUS IPSIMOM.
7. Yron Mexay NpsMbIMU. Y CIIOBHS NapaJICIbHOCTU U MEPIEHANKYIISIPHOCTH ABYX MPSMBIX.
PaccTositnue OoT TOUKH 10 IPSMOM.
8. PaznuuHble BUbI ypaBHEHUM NPAMOIL.
9. Kanonunueckue ypaBHEHHS! KPUBBIX BTOPOTO MOPSIIKA.

10

(GYHKIHH.

11
12
13
14
15
16
17

. @yHKIM: ciocoObl 3a1anus GyHKIUY, cBoicTBa GyHKIMU. O0NacTh onpeaeneHus

. IIpaBuiia packpbITHE pa3IMYHbIX BUJOB HEONPEACICHHOCTEH.

. beckoneuHno masnble 1 6eckOHEUHO OoJblINe (PYHKIIMU U UX CBOMCTBA.

. OcHOBHBIE TEOPEMBI O IIpeEIax.

. IlepBbIil 1 BTOPOM 3aMedaTeIbHbIE IIPEEIIbI.

. CpaBHEeHUE 0ECKOHEYHO MaJIbIX (PYHKIUI.

. HempepriBHOCTH (pyHKITMH. TOUYKHM pa3pbiBa.

. Onpenenenue npousBogHON GyHKUIUHU. ['eomeTprueckoe 1 MEXaHMYECKOE IPUII0KEHUE

IIPOU3BOJHOM.

18.
19.
20.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

[Ipon3sBosHas 0OpaTHOM U CIOXKHOM (QYHKIMH.

Anroputm norapudmmudeckoro audQepeHnupoBaHusl.
Juddepernunansl ¥ ero UCMOIb30BaHUE B MPUOIMIKEHHBIX BHIUMCICHUSX.
. [IpousBoaHbIe U AU PepeHIInanbl BEICIINX MOPSIKOB.

®opmyisl Tennopa u MaknopeHa.

[IpaBuno Jlonurans.

[TonsaTne nepBooOpa3HOi 1 HEOIIPEEIIEHHOI'O HHTErpaa.

[TonsiTHE OnpeeNIeHHOT0 UHTErpajla Kak Mpeieia UHTErpalbHbIX CyMM.
OcCHOBHBIE CBOWCTBA ONPEACIEHHOI0 HHTErpaia.

@DopMyJIbl OLIEHKH OIPEJIETICHHBIX HHTErPaJIoB.

Heco6cTBeHHBIE MHTErpAIBI.

OYHKIMH HECKOJIBKUX NTEPEMEHHBIX.

YacTHble IPOU3BOIHEIE.

[TonHoe npupaieHue U noJaHel quddepeHuman.

YacTHble TPOU3BOHbIE U AU((PepeHIInaNbI BHICIINX MTOPSIKOB.
I'paguent u mpou3BoHAas 11O HAIPABIEHUIO.

Okctpemymbl OHII. VcnoBHEIM 3kcTpEMyM.

3anaya Kommu. Teopema Ko mist nuddepeHimanbHbIX ypaBHEHUH.
Juddepennunanbable ypaBHEHHUS IEPBOTO MOPSIKA.

Jluneitnsle nuddepeHuanbHbIe YpaBHEHUS BHICIIUX TOPSIKOB.
JIuneitnble onHOpOHBIE MU depeHIInalIbHbIe YPAaBHEHUS BBICIIUX TOPSIKOB.

DyHIaMEHTAIIbHAS CUCTEMA PELIEHUHN.

39

. JIuneitapie HeotHOpPOHBIE U (DepeHIINaTbHbBIE YPABHEHUS BBICIINX MOPSIKOB.

,Z[J'If{ CaMOCTOSITCILHOM pa6OTBI HCIIOJIB3YIOTCA MCETOAUYCCKUC YKa3aHUus I10 OCBOCHHIO
JUCLHMIIIIMHBI 1 U3JaHUsS U3 CIIMCKa HpHBeﬂeHHOﬁ HIKE€ OCHOBHOM U IONOJIHUTEIBHOM JIMTCPATYPHI.



4.3.2.5. IlepeyeHb TeM KOHTPOJILHBIX padoT, pedeparos, TP, PI'P, PIIP
1. JIunetinas anreopa.
2. BexropHas anre6pa.
3. AHaIMTHUYECKAsi TEOMETPHSL.
4. Marematrueckuii aHaIu3.
5. InddepenunanbHubie ypaBHCHHS.

4.3.2.6. IlpumepHblii IepedyeHb TeM KYPCOBBIX padoT (IPOEKTOB)
He mianupyercs.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH
B nmponecce U3ydCHud AUCHUIIIMHBI MPHUMCHACTCA KOHTAKTHAAd TCXHOJIOTHA NPCIOJaBaHUA
(38, HCKIIFOYCHHUEM CaMOCTOATCIBHO H3Yy4YaC€MbBIX CTyACHTaMU BOHpOCOB). HpI/I IIPOBEACHN N
MPAKTUYCCKUX pa60T IIPUMCHSACTCA HMHT&L{HOHHBIFI HJIN CHMy.H;IL[HOHHBIﬁ Ioaxod. Hlarn peicHuAd
3a7la4 CTyJAEHTaM JAEMOHCTPUPYIOTCS MPU MOMOIIM MYJIbTUMEAUMHHOW TEXHUKH. B nanpHeimem
CTYACHTHI CaMOCTOATCIIbHO PCIIAIOT AaHAJIOTHYHBIC 3a/IaHH .

6. OIIeHO‘-IHbIe CpeacTBa AJidl TEKYIIEro KOHTPOJIA yCII€BA€MOCTH,

l'[pOMe)KyTO‘-IHOﬁ arTrecralmm 10 uToraMm OCBOCHUA JUCHUIIIMHDBI.
@DOH/IbI OLICHOYHBIX MATEPHAIIOB (CPEICTB) IPUBEIEHBI B IPUIIOKEHUH.

7. YueOHO-MeTOANYecKOe U HH(pOpMAIMOHHOE o0ecnieyeHre JUCHMIIIMHBI.

7.1. OcHOBHAas1 y4eOHO-MeTOAMYECKAS JIUTEPATypa M0 AMCHUILIINHE

1. I'myxoB, B. A. Kypc Beiciieii matematuku. B 2-x tomax. T.I : yue6nuk / B. A. T'myxos, I
A. Kortos, O. B. KoroBa. — MakeeBka : JloHbacckas HalMOHaJbHAs aKaJeMUs CTPOUTENIbCTBA U
apxurtekTypsl, 9bC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99382.html

2. I'myxos, B. A. Kypc Beicuieit matematuku. B 2-x tomax. T.II : yuebnuk / B. A. I'myxos, I'.
A. Koros, O. B. KoroBa. — MakeeBka : JloHOacckass HallMOHAIbHAs aKaJeMHs CTPOMTEIbCTBA U
apxutektypsl, 9bC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99383.html

3. TerpyamBunu, E. B. Marematuka. Yacts 1 : mpaktukym / E. B. Terpyamsunu, B. B.
EpmoB. — 2-¢ ma. — MockBa : A [lu Ap Memma, 2021. — 204 c. -
https://www.iprbookshop.ru/99095.html

4. TerpyamBunu, E. B. Marematuka. Yacts 2 : npaktukym / E. B. TerpyamBunu, B. B.
EpmoB. — MockBa : Aii [Tu Ap Menua, 2020. — 196 c. - https://www.iprbookshop.ru/99096.html

5. TerpyamBunu, E. B. Matemaruka. Yacts 3 : npaktukym / E. B. TerpyamBunu, B. B.
EpmroB. — MockBa : Aii [Tu Ap Menua, 2022. — 106 c. - https://www.iprbookshop.ru/117621.html

7.2. lonoJIHUTEIbHAS Y4eOHO-MeTOAuYecKasi JJUTEPaTypa Nmo AUCHUILINHE

1. Knoso, A. I'. Kypc nekuuii mo maremaruke : yuyebHoe mocobue / A. I'. Koo, U. A.
JIsmiynoBa. — PocrtoB-Ha-Jlony, Taranpor : U3garensctBo FOxHOTO (henepanbHOrO yHUBEpCHUTETA,
2020. — 199 c. — ISBN 978-5-9275-3503-3 - https://www.iprbookshop.ru/107998.html

2. Knogo, A. I'. MaTemaTuka B TEXHHYECKOM BY3€ ISl 2-TO cEMeCTpa : yueOHoe mocooue / A.
I'. Koo, U. A. JIsnynoBa. — PocroB-Ha-/lony, Taranpor : U3narensctBo KOxHoro denepanibHoro
YHUBEPCHUTETA, 2021. — 198 C. — ISBN 978-5-9275-3837-9 -
https://www.iprbookshop.ru/117180.html

3. COOpHUK 33JaHU{ K THUIIOBBIM pacyeTaM M KOHTPOJIbHBIM paboTaM MO0 MaTeMaTH4YeCKUM
mucuuruinHaM. Yacte | @ yue6Hoe mocobue / A. A. Adonun, T. A. bokapesa, M. I1. boponutkuii [u
np.]. — Pocrtos-na-Jlony : U3marensctBo KOxHOTO henepansHoro yausepcurera, 2009. — 544 ¢. —
ISBN 978-5-9275-0666-8 - https://www.iprbookshop.ru/47123.html

7.3. IlepeyeHb HHPOPMAITMOHHBIX TEXHOJIOTHd, MCIOJIb3yEeMbIX NPHU
OCYIIeCTBJIEHMH 00Pa30BaTeJILHOIO NMpoecca Mo JUCHUILUIUHE, BKIKYAs



nepevyeHb NPOrpaMMHOI0 obecneyeHusi U HH(POPMALMOHHBIX CIPABOYHBIX

CHUCTEM

B  oOpazoBarenpHOM  mpolecCe  HUCHONB3YIOTCS  MH(QOPMAIMOHHBIE  TEXHOJIOTUH,
peanqn3oBaHHBIE  HAa  OCHOBE  HMH(OPMAMOHHO-00pa30BaTENLHOTO  TOpTaja  MHCTUTYTa
(www.mivlgu.ru/iop), ¥ ”HPOKOMMYHHKAITMOHHOW CETH MHCTUTYTA!

- IPEIOCTaBICHUE YIeOHO-METOINYECKIX MaTEPHUAJIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBHME YYaCTHUKOB 00pa30oBaTEeIbHOTO IIpoIlecca Yepe3 JIOKaJbHYI0 CETb
uHctutyTa U MIHTEepHET;

- MIPEIOCTABIICHUE CBEJICHUN O pe3ylbTarax yueOHOU AESITENbHOCTU B 3JEKTPOHHOM JIMYHOM
KaOWHETe 00yJaroIIerocs.

WNudopmaninoHHbie CLIPaBOYHBIE CUCTEMBI:

HE UCIIONIB3YETCS

[IporpamMmMHoe obecrieueHue:

He npenycmotpeHo.

7.4. Ilepeyenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHUS TN CIUILIMHBI
iprbookshop.ru
mivigu.ru/iop

8. MarepuajibHO-TEXHUYECKOE O0eceYeHue U CIUITHHbI

JlexuMoHHas ayguTOpUs
npoektop SANYO PDG - DSU 20; Hoyr6yk HP.

9. MeToan4yecKkue yKa3zaHusl M0 OCBOEHUIO JUCHUIJINHBI

JlJis yCHemHOro OCBOGHHS TEOPETHYECKOro Marephalia OOy4arolMiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHYEMOW OCHOBHOM M JIOMOJHUTEIBHOW JINTEPATYPHI; YTOUHSET Yy MPENOJaBaTeNs,
KaKUM JIONOJHUTEIbHBIM IOCOOUSM CIENyeT OTAaTh MPEANOuTEeHUE; BEAET KOHCIEKT JEKIUH u
npopa6aTmBaeT J'IGKIII/IOHHI)II\/'I Marepurail, NoJb3ysAaChb KaK KOHCIICKTOM, TaK U y‘-Ie6HI>IMI/I IIOCOOMSIMH.

Ha mnpakThueckux 3aHATUAX MPOWJIEHHBIM TEOPETUUYECKUA Marepuan MOJAKpPEIIaeTcs
PEIICHUEM 3a/1ad [0 OCHOBHBIM TEMaM AW CHHUILJINHBI. 3aHarus IMPOBOAATCA B KOMIIBIOTCPHOM KJIaCCE,
UCTIONB3YS  CIIeNMANbHOE TMporpaMMHoe obecriedenne. Kaxmoil monarpymnme oOydaromuxcs
Mpeno/iaBaTesib BbIAACT 3a/ady, CBS3aHHYIO C pa3pa0OTKOM W MPOrpaMMHON peanu3arueit
anropuTMOB 00paboTku MHGopMaIuu. B KoHIle 3aHATHS 00yJarouiie JeMOHCTPUPYIOT MOJIyUYEeHHBIE
pe3yabTaThl MPENoAaBaTeN0 U MPU HEOOXOIUMOCTH JCNIAl0T padoTy HaJl OIIMOKaMH.

CaMocTtosiTenbHast paboTa OKa3plBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHE JUYHOCTH
OyIylIero CHeIUalNCTa, OHA TUTAHUPYETCS: 00yJaronuMcs caMoCTosITeNbHO. Kaxk blit oOydaromnuiics
CaMOCTOSITENILHO OTNpEAeIseT PeKUM CBOEH padoThl U Mepy TpyZa, 3aTpaudBaeMOro Ha OBIIAJICHHE
y4eOHBIM COJIEpP)KaHHEM JTUCHUIUIMHBL. OH BBITOJHSIET BHEAYJUTOPHYIO pabOTy W H3y4YeHHUE
pa3enioB, BHIHOCHUMBIX Ha CaMOCTOSTENbHYIO PadOTy, MO JTUYHOMY WHANBUAYAIbHOMY IUIaHY, B
3aBUCHMOCTH OT €r0 MOJArOTOBKH, BPEMEHU U IPYTUX YCIOBUM.

TunoBoit pacuer mnpeanonaraer paboTy oOydarmerocs ¢ y4eOHOMl JUTepaTypoi,
MCTOANYCCKUMH YKAa3aHUAMMH. O6yqa}0mm7ms{ moJIryda€T OT IMpenoaaBaTeyidi HHIAWBHUAYAJIbHOC
3amanue. Pemenune odopmisiercs B TeTpaau M cOaeTcsl HAa MPOBEpKY mpenopasarento. [locme
MOJIOKUTEIBPHOW peleH3ur MpernojaBareis, paboTa JomyckaeTcss K cobecenoBanuio. [lpu
HEYJIOBJIIETBOPUTEIILHOW PEIIEH3UH CTYICHT HCHpaBIseT 3aMe4YaHds W BHOBb ClIaeT paboTy Ha
peleH3uPOBaHUE.

dopMa 3aKITHOYUTEIBHOTO KOHTPOJS MNpPU MPOMEXKYTOUHOW aTTecTaluuu — 3k3aMmeH. [{ns
MIPOBEICHUS TIPOMEKYTOYHOW aTTECTAIMU 10 TUCIUIUTMHE pa3paboTaHbl (OH OIEHOYHBIX CPEICTB
U OalTbHO-pEHTHHIOBAs CHUCTEMa OIICHKM Y4YeOHOW JesTenbHOCTH CTyAeHTOB. OIlleHKa TI0
JOUCHUIINIMHE BBICTABJIISICTCA B I/IH(bOpMaHI/IOHHOI\/’I CUCTEME U HOCHUT I/IHTerI/IpOBaHHI)II\/’I XapakTep,
YUUTHIBAIOIINI PE3yNbTaThl OLICHUBAHUSI YUAaCTHUs CTYJICHTOB B ayJUTOPHBIX 3aHATHUSIX, KaUyeCTBa U



CBOCBPEMCHHOCTH BLIIIOJTHCHUA 3aHaHHﬁ B XOA€ MH3YUCHUA JUCHUILIMHBI M HpOMC)KYTOqHOﬁ
aTTeCTaluu.



[Iporpamma cocrtaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIO
15.03.05 Koncmpyxmopcko-mexnonozuyeckoe obecneuenue MauuHOCMpoumeibHulxX npou3800Ccme u
POQIITIO IOATOTOBKH TeXHOI02UsL MAUUHOCIPOEHUS]

Pabouyto nmporpamMmy coctaBui k.m.H, ooyenm [lnamonosa A.C.

[Iporpamma paccmoTpeHa u ogoOpeHa Ha 3aceqanuu kadeapor CIIM

npoTokoa Ne 21 ot 27.04.2022 ropa.
3aBenytommii kapeapoit IIM Opnog A.A.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OJOOpeHa Ha 3aceJaHuu Yy4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne Ne6 ot 12.05.2022 ropa.
IIpencenarens komuccuun MCOD Kanunuuenxo M.B.
(IToamuce) (®.1.0.)




JIucr akryasm3anuu padoyeil mporpaMMbl TUCHHUILTHHBI

[Iporpamma omo6pena Ha

Y4eOHBIH TO/I.

[Tporokon 3acenanus kadeapsl Ne

3aBeayromuii kadeapoit

ITporpamma os100peHa Ha

[Iporokon 3acenanus kadeapsl Ne

3aBeayromuii kadeapoit

[Tporpamma os100peHa Ha

oT 20 ropa.
(ITonmuce) (9©.1.0.)
y4eOHBIH TOJI.
oT 20 ropa.
(ITonmuce) (9©.1.0.)

Y4ICOHBIH TO/I.

[Tporokon 3acenanus kKapeapnr Ne

3aBenyronmii kKageapoit

oT 20 ropna.

(ITonmuce) (®.1N.0.)



Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE
Maremarnka

1. OneHOYHBIE MATEPHAJIBI VISl TIPOBEEHNSI TEKYLIEro KOHTPOJISI YCIIEeBA€MOCTH
0 TUCUHHUIINHE
HpI/IMepBI U 3aa491 JJIs1 BBIITOJIHCHHUA IPAKTUICCKUX pa60T.
[Tpumepsl U 3amauM Uil TEKYIIEro KOHTPOJS 3HAHWH pa3MelleHbl Ha HH()OPMAIMOHHO-
06pa?>OBaTeJIBHOM rnopraie HHCTUTYTA 1o CCBIIIKE
https://www.mivlgu.ru/iop/course/view.php?id=2636#section-7

O01mee pacnpeaenenue 0a/110B TeKyLero KOHTPOJIS 110 BUAAM y4eOHBIX padoT AJ1sl CTY/IeHTOB

1o 10 6amnos (1-i cemecTp), 10

Pefitunr-xourpois 1 Ba MPAKTUYCCKUX 3aJaHUs o
p JlBa p 10 6amioB (2-i cemecTp)
. o 10 6annos (1-i1 cemecT 0
PelTuHr-KOHTpOJIB 2 JIBa mpaKkTUYECKHUX 3a/IaHHS A E P), A
10 6ay1oB (2-i cemectp)
. o 15 6annos (1-i1 cemecT 0
Peittunr-kontpois 3 JIBa mpakTHUYECKUX 3aaHus A ( P), A

15 GamoB (2-i cemecTp)

1o 5 6amnoB (1-i cemectp), 10

Ilocemenue 3aHATHN CTYACHTOM N
5 6asnoB (2-ii cemecTp)

JlonosmHUTEIBbHBIC OaLTBI 1o 5 6amnoB (1-i cemectp), 10
(6oHycCHI) 5 GasuioB (2-if cemec
TP

BrinosineHue cemMecTpoBOro
IJ1aHa CaMOCTOSATEIbHOMN
paboThl

1o 15 6amnos (1-# cemecTp), 10
15 6amnoB (2-i cemectp)

2. HpOMe)KyTO‘lHaSI arrecranms 1o 1MCIuIlJinue
Ilepeyenb BONpoCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.
Ilepeyenn npakTHYecKUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (nmpu
HAJIUYHH)

Bormpocsl, mpumeps! 1 3a/1a4u 11 MPOBEACHUS IPOMEKYTOUHOM aTTECTALNH.

BOHpOCLI, NpuUMEPbI U 3aAa4ud IJid HPOMEKYTOUHOTO KOHTPOJIA 3HAHUHU pa3MCIICHBI Ha
MH(}OpPMaLOHHO-00pa30BaTeIbHOM Iopraie HHCTUTYTA o CCBLIIKE
https://www.mivlgu.ru/iop/course/view.php?id=2636#section-7

MeTtoauyeckue MaTepuabl, XapaKTEePU3YIOIIKUX NPOLeIyPhl OLCHHBAHUS

Ha ocHoBe THMNOBBIX 3afaHWii MPOTPAMMHBIM  KOMILUIEKCOM  HH(OPMAIMOHHO-
obpasoBarenbHoro moptraira MU Bal'V dopmupyorcs B aBTOMaTHYECKOM PEXKHME TECTOBBIE
3a/laHus JUIs CTY/IGHTOB: TpH Bompoca u3 Onoka 1, Tpu Bompoca u3 0J0Ka 2 W Y4eThIpe BOIMpoca U3
6moka 3. Ilporpammubiii KoMILIeKC (OpMHUPYET WHIAUBUAYAIbHbIE 3aJaHUS I KaKJIOro
3apETUCTPUPOBAHHOTO B CUCTEME CTYJIEHTAa U YCTAHABIIUBAECT BPEMs MPOXOKIACHUS TECTHPOBAHUSA.
Pe?)y.]'IBTaTOM TECTUPOBAHUA ABJIACTCA NPOUCHT MHMPaBUIIBHBIX OTBETOB, ¢ YUCTOM MHAWBUAYAJIBHOTO
CEMECTPOBOTO PEUTHHTa CTYAeHTa (POPMHUPYETCS SK3aMEHAIIMOHHAS OLIEHKA.




MakcumanbHasi cymma 0ajioB, Habupaemasi CTyICHTOM 110 AuciuIummHe paBHa 100.

Ormenka
B
Oaax

O1eHKA TI0 IIIKaJe

O0ocHOBaHUE

Yposenw
cghopmuposannocmu
KomnemeHyuil

Bonee

80

«OTINYHOY

ConepxaHue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MpoOesoB,
HEO0OX0IMMBIC TPAKTUICCKHE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUATIOM
c(hOpMHUPOBAHEI, BCE
MPEeTyCMOTPEHHBIE MPOTPaMMON
0o0ydeHus yueOHbIC 3adaHus
BBINIOJIHEHBI, KAYUECTBO UX BBIITOIHCHHUS
OILIEHEHO YHCJIOM 0aJlIoB, OJIM3KUM K
MaKCHUMaJIbHOMY

Buicoxuii yposens

66-80

«Xopo1o»

Copepxanne Kypca OCBOCHO
MOJTHOCTBIO, 03 POOEIIOB, HEKOTOPHIC
MIPAKTUYCCKHUE HABBIKUA PAOOTHI C
OCBOCHHBIM MaTepUAIIOM
c(hOpMHUPOBAHEI HEJIOCTATOYHO, BCE
MPEyCMOTPEHHBIC TPOTPAMMOA
o0y4eHust yueOHbIC 3aJaHus
BBINOJIHEHBI, KAYECTBO BBIMIOJIHCHUS HU
OJTHOTO M3 HHUX HE OIEHEHO
MUHHUMAaJIbHBIM YHCIIOM OaJlIOB,
HEKOTOPBIC BUJIBI 32/IaHUH BBIIOJTHCHBI
¢ omuOKaMu

Ilpoosunymutii
yposens

50-65

«Y 1OBIETBOPUTEIILHO»

Conep:xaHue Kypca OCBOCHO
YaCTHYHO, HO IPOOEIIBI HE HOCST
CYIECTBEHHOT'O XapakTepa,
HE00XO0/IMMBbIE IPAKTUYECKNE HABBIKU
paboThl ¢ OCBOEHHBIM MaTEpPHAIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX
porpamMmoii 00y4eHus: yueOHbIX
3aJJaHHId BHIITOJIHEHO, HEKOTOPBIE M3
BBINOJIHEHHBIX 33JJaHUH, BO3MOXKHO,
coJiepKaT OUTMOKH

Ilopozoeuwiit yposens

Memnee
50

«HeynoBiaeTBOPUTEIBHO»

ConeprxaHue Kypca HE OCBOCHO,
HE00X0/IMMBbIE IPAKTUYECKNE HABBIKU
paboThl HE CHOPMUPOBAHBI,
BBINOJIHEHHbIE YUeOHbIE 3a/1aHUS
coJiepkaT rpyoObie OmuOKu

Komnemenuuu ne
chopmuposant

3. 3agaHus B TecTOBOI (popMe MO TUCHUILINHE
[Ipumeps! 3ananmii:
Tema AHanmuTHYecKasi TeOMETPHS

Hazpanue Bonpoca OO1iee ypaBHEHHE MPAMO
Bompoc Obmiee ypaBHeHHE NPSIMON HMEET BUJT
+: Ax+By+C=0

-: Xlat+y/b=1

-1 y=kx+b

-2 xcosatysina-p=0




Tema BekTopHas anreOpa

HazBanue Bonpoca CkansipHOE IPOU3BEIEHUE BEKTOPOB
Bonpoc CkansipHoe npou3BeIeHUE BEKTOPOB PaBHO HYJIIO, €CIIU
+: BEKTOPBI OPTOTOHAJIbHEI

-1 BEKTOPBI KOJUTMHEAPHBI

-2 BEKTOPBI [TapaJlIeIIbHBI

-1 BEKTOPBI HE [IEPECEKAOTCS

ITomabrin IEPEUCHb TECTOBBIX SaHaHI/Iﬁ C YKa3aHUEM IIpaBUJIBHBIX OTBECTOB, Pa3MCIIICH B Oanke
BOIPOCOB ~ Ha  WH(MOPMAIMOHHO-00pa30BaTeIbHOM  IMOPTaJie  HWHCTUTYTa IO CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2636&cat=35556%2C80910

OI_ICHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIIIOJHCHHBIX TCCTOBBIX SaﬂaHI/Iﬁ N3 ux
o01Iero yucia.



