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1. lleanb ocBOeHNSI AUCUUILIHHBI

Lenu u3y4deHUs AUCHUILTUHBI: OOY4YE€HHE CTYJCHTOB OCHOBHBIM MOHSTHSM, TOJOXEHUSAM U
METOJaM Kypca MAaTeMAaTHKHM, HAaBBIKAM IIOCTPOEHHUS MAaTEMAaTUYECKUX [OKa3aTeNbCTB IIyTEM
HEIIPOTUBOPEYMUBBIX JIOTUYECKHUX PACCYKICHUM, METOIaM PELICHUS 3a/1a4.

3amaun M3y4eHusl AMCLUUILINHBL: 1aTh 00y4aeMOMY apCceHall TUIIOBBIX IPUEMOB JJIS PELICHUs
pa3NIMYHBIX 3aJad, MPU OTOM aKIEHT JeNaeTcsi Ha ycBOeHHE (OpMyIl, alropuTMOB, MPHUEMOB
pelIeHUsT MaTeMAaTH4eCKUX 3a/ad, BO3HUKAIOUIMX IIPU HCCIEIOBAaHMU IPUKIAJHBIX MpoOiIeM;
IPUOOpPETEHUE CTYJEHTAMM TBEPIBbIX HABBIKOB PEILIEHUS MAaTEMaTHYECKUX 33Jay C JOBEIECHUEM [0
IPAaKTUYECKH IPUEMIIEMOrO pe3yJsibTaTa M pa3BUTh Ha 3TON 0a3e JIOTMYECKOe U alrOpUTMHUYECKOE
MBILJICHHE; BBIpA0AThIBAHUE MEPBUYHBIX HABBIKOB MAaTEMAaTUYECKOTO HCCIEIOBAHMS MPHKIATHBIX
BOIPOCOB U DPa3BUTh HEOOXOAMMYIO HHTYUIMIO B BONPOCAX MPUIOKEHHUS MaTeMaTHKH;
BbIpabaThIBaHUE YMEHHSI CaMOCTOSTENbHO  pa3OupaThCsi B  MaTeMaTHMYeCcKOM  ammapare,
collepKalleMcsl B JIMTEPAType, CBA3aHHOW CO CIELUAIbHOCTBIO CTYIEHTA; YMEHHUE IIPU DPELICHUU
3aJa4 BEIOMPATh M UCIOJIH30BATH HEOOXOIMMBIE BHIYHCIUTEIbHBIE METOABI M CPEJICTBA.

2. Mecro mucuuniaunnsl B crpykrype OIIOII BO
I[I/ICIII/IHJII/IHa «MaTteMaTnKa 6a31/1pyeTcs1 Ha 3HAHUAX, IOJYUYCHHBIX B pPaMKax IMIKOJBHOI'O
Kypca MaTEMAaTUKHU nimn COOTBECTCTBYIOIIIHUX JUCHUITINH Cp€aHero HpO(i)eCCI/IOHaJ'ILHOFO
06pa3OBaHI/I$I. I[I/ICHI/IHJII/IHa «MaTteMaTuka SBISCTCS O6HII/IM TCOPCTUICCKHUM U METOJ0JIOTHICCKHUM
OCHOBaHHUEM I BceX aucuuiuinH, Bxoasmux B OITOIT 6akanaBpa mo npoduito.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILTHHE
[Inanupyemble pe3ynpTaThl OOY4YEHHS MO TUCIHUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMH
pesyasTatamu ocBoeHus: OI1OII (koMmeTeHIMAMU U UHANKATOPAMH JOCTHKEHUST KOMITETCHIIH )

u3zenui TpedyeMoro
Ka4ecTBa, 33JaAHHOTO
KOJIMYECTBA MPU
HAMMEHBIINX 3aTpaTax
00IIIECTBEHHOTO TPY/a

(OIIK-5.1)

YMeTh nMpeAcTaBisITh
0a30BBIE I
mpo¢eCCHOHATBHOI chepbl
(u3ugecKre MpoLecCH U
SIBJICHUSI B BUJIE
MaTeMaTHYECKUX YpaBHEHHN
(OIIK-5.1)

Bunagers MeTonaMu pelieHus
WH)KCHEPHBIX 3a71a4 ¢
TIOMOIIBI0 MaTEMAaTHYECKOTO
annapara JUHEHHOU
anreOpsbl, aHATUTHYECKON
reOMEeTpPUH, BEKTOPHOMH
anreOpsl 1 MaTeMaTHIECKOTO
ananmsa (OITK-5.1)

dopmupyeMbIe [Tnanupyembie pe3yabTaThl 00yUYCHHUS MO AUCITUILIHHE, B
KOMIICTCHIIU (KOZ[, COOTBETCTBUM C UHAUKATOPOM HOCTHMIKCHUSA KOMICTCHIINNU HaumMmeHoBaHHE OLIEHOYHOTO
COZIEpXKaHNE WNunukaTop qocTHXEHUS PesynbTathl 00yUeHUs 10 cpeacTBa
KOMIICTCHIIHN ) KOMITETEHITUH JUCITUTLTHHE
OIIK-5 Cnocoben OIIK-5.1 lemoHCcTpUpyeT 3HATh CIIOCOOBI PEIICHUS 3a1a4u
KCII0JIb30BaTh 3HAHUSI MATEMaTUKH, YpaBHEHUM, OTMHUCHIBAIOIINX
OCHOBHbIE HEOO0XOIUMBIE IS PEIICHUS OCHOBHBIE (pr3UIecKue
3aKOHOMEPHOCTH, 3aja4 B 00J1acTH MPOIIECCHI, C TPUMEHEHUEM
JIEUCTBYIOIINE B npodeccnoHanbHOMI METOJIOB JINHEHHOMW aiareopsl,
mpouecce JIESITEIIBHOCTH AHATUTUYECKON TEOMETPHH,
W3TOTOBJICHUS BEKTOPHOH anreOpsl U
MalIMHOCTPOUTENbHBIX MaTeMaTHYeCKOro aHaJIn3a




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO01mast TpyA0eMKOCTh JUCIUTIINHBI COCTABISAET 9 3a4eTHRIX equHUII, 324 yaca.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI
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1 Jlunelinas u BEKTOpHas 1|18 8 15 Tunosoi pacyer

anrebpa

2 | Ananutnueckasreometpusi | 1 | 4 | 4 12 Tunosoit pacter

3 | Maremarnueckuii anamms | 1 | 4 | 4 54,4 Tumogoit pacter
Bcero 3a cemectp 144 | 16 16 3,6 | 0,35 81,4 DK3.(26,65)

4 | Marematnyeckuif anaymz | 2 | 16 | 16 74,15 Tunosoii pactier
Bcero 3a cemectp 108 | 16 | 16 16 | 0,25 74,15 3au.

5 | Maremarnyecknid anamm3 | 3 | 16 | 16 9,4 Tunosoii pacuer
Bcero 3a cemectp 72 | 16 | 16 3,6 | 0,35 94 DK3.(26,65)
Hroro 324 | 48 | 48 8,8 [ 0,95 | 164,95 53,3

4.1.2. CoaepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM i
Cemectp 1
Pasoen 1. Jluneiinas u éekmopnas aneebpa
Jlexnus 1.

Matpunbl. OcHOBHBIE IOHATHSL. JleicTBYsI Ha MaTpulaMu. TpaHCIIOHUPOBaHHAs MaTpULa.
OKBUBaJeHTHbIE TpeoOpa3oBanus Matpull. Kanonndeckas marpuna (2 yaca).
Jleknms 2.

Onpenenurenu. HeBbipoxknennas matpuiia. ObpaTtHast Matpuia. basucHslii MUHOpP MaTpPUIIBL.
Panr matpuisr (2 gaca).
Jlekuus 3.

CucreMpl TMHENHBIX YpaBHEHUH. MaTpU4HbBIN METO/ PELIEHUSI CUCTEM YpaBHEHUH. MeToz
Kpamepa. Meton ["aycca (2 gaca).



Jlexknus 4.

DneMeHTHI BEeKTOpHOU anredpbl. KonnmnueapHsie BeKTophl. KoMImaHapHBIE BEKTOPHI.
JIuneiinble onepanuu Haj BekTopamu. CBoiicTBa BekTopoB. basuc. JIuneiiHas 3aBuCMMOCTb
BeKTOpoB. Cucrema koopauHat. OpToHOPMHUPOBaHHBIN Oa3uc. JIuHeiHbIe onepauy Hajl BEKTOpaMU
B KoopauHarax. [Ipoekuus Touku Ha ock. [Ipoeknus Bekropa Ha ock. KoopauHAaThI BEKTOpA.
PasnoxeHne BekTopa 1o opraM KOOpAMHATHBIX oceil. CKalspHOe MPOU3BEICHNE BEKTOPOB.
BekropHoe npousseienrne BeKTopoB. CMelIaHHOe TPOU3BEIEHHE BEKTOPOB (2 yaca).

Pazoen 2. Ananumuuecxas eeomempust
Jlekums S.

JIuHUM Ha TUIOCKOCTH. YpaBHEHUS MPsIMOU Ha MIockocTu. [Ipsmas TuHUS Ha MIIOCKOCTH.
Bunel ypaBHenuii npsimoii (2 yaca).

Jlexnus 6.

JIunuu BTOpOro nopsiaka Ha riockoctu. OkpyxHOCTb. Diuric. ['unep6ona. [Tapadona.
®doxkycel. DkcreHTpucuTeT. Jupekrpucel. OOmiee ypaBHEHHE JIMHUK BTOPOTO Topsiika (2 Jaca).
Paszoen 3. Mamemamuueckuti ananus
Jlexnus 7.

MuosxectBa. ®ynkuuu. CriocoOs! 3aganus GyHKIHH, cBOMCcTBa GyHKIMH. [Ipenen GpyHkmm
B Touke. beckoHeuHo maiible U 6eckOHeuHO Oonblnre (DYHKIIMU X CBOICTBa (2 yaca).

Jlekumus 8.

OcHoBHbIe TeopeMbl 0 ipenenax. [Ipenen GpyHKIUN IpU CTPEMIICHHH apryMEeHTa K
OeckoHeuHOCTH. PackphiTHe pa3nmuyHBIX BUIOB HEOMpEeIeHHOCTEH (2 yaca).

Cemectp 2
Paszoen 4. Mamemamuueckuii ananus
Jlexnus 9.

[Ipenen nocnenoBarensHocTU. Yucio e. 3ameuarenbhbie penensl. CpaBHEHHE OECKOHEYHO
ManbIX QyHKINNA. DKBUBAICHTHbIE OECKOHEUHO Majble (yHKIMU. HempepblBHOCTh PYHKIINU B
TOUKe, Ha oTpe3ke. Kiaccudukaius Touek pa3pbiBa (2 qaca).

Jlexuus 10.

HenpepsiBHOCTh QyHKIINH B TOuKe, Ha oTpe3ke. Kimaccudukanus Touek paspeia (2 gaca).
Jlexuus 11.

[TonsiTre npousBoIHON (PyHKIIMHU, €€ FTeOMETPUUECKUI U MeXaHnyeckui cMbici. [TpaBuiia
muddepentmposanus. [IpousBoanas odpaTHO U cinoxHON QyHKIMK. Jlorapudmuueckoe
muddeperuponanue (2 yaca).

Jexkmusa 12.

[IpousBonubie n AuddepenHnans Beicux nopsaakos. [lpasuno Jlonurans. UccnenoBanue
(GyHKLIMU HA MOHOTOHHOCTb U 3KCTpeMyM. HanpapieHue BeIyKJIOCTH Tpaduka pyHKIIUN, TOUKH
nepernda. AcuMntoTel. O0ImIas cxema ucciieoBanus PyHKIIMU U TOCTpoeHue rpaduka (2 yaca).
Jlexnus 13.

WuTerpanbuoe ucuncnenue. [leppoodpasnas ¢pynkuusa. HeonpeneneHHslii HHTErpal.
CoiicTBa HeomnpeaeieHHOro nHTerpana. Tabnuia oCHOBHBIX HHTErpaiioB. HemocpenacTeenHoe
uHTerpupoBanue. Crocod moactaHoBKH (2 yaca).

Jlexknus 14.

WuTerpupoBanue no yactam (2 yaca).
Jlexknus 15.

WuTerpupoBanue seMeHTapHbIX Apobdei. HTerpupoBanne palioHaIbHbIX (QYHKIIHH.
WuTerpupoBanie palloHaIbHBIX Apo0eit. UHTerpupoBanue TPUrOHOMETPHUECKUX (DYHKIIMH.
HuTerpupoBanue upparoHaibHbIX QyHKINM (2 yaca).

Jlexnus 16.

[TonsiTHE ONpeeNIeHHOTro HHTETpajia Kak Mpeiesa UHTerpaibHbIX cyMM. OCHOBHBIE CBOMCTBA

OIpEEIEHHOr0 UHTErpasia. Beruncienue onpeneaeHHoro nHTerpaina (2 yaca).



Cemectp 3
Paszoen 5. Mamemamuueckuii ananus
Jlekuus 17.

HekoTopsie mpuiioxkeHus onpezeneHHoro nuurerpaia. HecoOcTBeHHbIe HHTErpalbl U UX
BBIUKCIIeHHE (2 Jaca).

Jlexuus 18.

[TonaTne QyHKIIMN HECKOJIBKUX MEPEMEHHBIX, PeIe, HENPEPHIBHOCTh, YACTHBIC
npousBoHbie. [lomHOE mpupamienue u noaHbd Auddepenunan. YacTHpie MPOU3BOIHBIE U
Qg depeHImansl BBICIIAX MOPAIKOB (2 yaca).

Jlexus 19.

I'panuenT 1 npousBoHas 10 HanpasieHuto. JAuddepenupoBanre HesIBHBIX ()yHKIIHA.
OkcrpemyMbl OHIL. VcnoBueli skcTpemym. Metoa muoxutenei Jlarpanxka. [Touck ontumanbHbIX
peuieHuii (2 yaca).

Jlexuus 20.

Oo6bixkHOBeHHBIE MU Pepennnanbubie ypaBHeHuss. OcHoBHbIE onpeaeneHus. CBOHCTBa
obmero pemenus. Teopema Komu. MaTerpansubie kpuBbie. Ocoboe pemenue. Juddepernuanpabie
ypaBHEHHUS MIEPBOTO MOPsAIKA. Y paBHeHUS BHUa y' = f(X). YpaBHEHHS ¢ pa3aestOmUMUCS
NepeMEHHBIMH (2 Yaca).

Jlekums 21.

OpHopoHbIe ypaBHEHUS. Y paBHEHUS, IPUBOASILINECS K OTHOPOAHBIM. JInHeHHbIe
ypaBHeHus. Meron bepnynnu. Meron Jlarpanxxa. YpaBHenue bepHyuii. YpaBHEHHS B MOJHBIX
muddepennuanax (2 gaca).

Jlekums 22.

Juddepennnanbabie ypaBHEHUS BBICIIUX MOPSIKOB. Y paBHEHHUS, AOMYCKAIOIINE TOHMKEHNE
nopsika. YpasHeHus Buaa y(n) = f(x). YpaBHeH#Hs, He coeprKaiue ssBHO ICKOMOM (DYHKINH U ee
MIPOM3BOHBIX JI0 MOPsAKA n-1 BKIIOUUTENBHO. Y paBHEHUS, HE CO/Iep KAllUe IBHO HE3aBUCUMON
nepeMeHHoi (2 vaca).

Jlexuus 23.

JIuneiinble nudhepeHmanbHble YpaBHEHUS BBICIINX MOPSAKOB. JIMHEHHBIE OTHOPOIHBIC U
HeoTHOpoaAHbIe nuddepenInansubie ypaBHeHus. JIunelinple onHopoaHble nuddepeHuanbHbe
YpaBHEHHUS BBICIINX MOPSIKOB ¢ MOCTOSSHHBIMU Kodppunmentamu. @CP (2 yaca).

Jlexnus 24.

Meton HeompeneneHHbIX K03 PuireHToB penieHus nuddepeHuaibHbIX ypaBHEHUN
BBICHIMX MOPSIIKOB C MOCTOSIHHBIMU KO3(QUIIMEHTaMU U CIIeIMaIbHON npaBoi 4acThio. CHcTeMbl
muddepeHIManbHbIX ypaBHEHUH (2 yaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHH

Cemectp 1
Pasoen 1. Jluneiinas u éekmopnas aneebpa
IpakTnyeckoe 3ausitue 1

Matpunbl. OcHOBHBIE OHATHS. JlelicTBYsI HaJ MaTpulaMu. TpaHCIIOHUPOBaHHAs MaTpULA.
OKBUBaJeHTHbIE TpeoOpa3oBanus Matpull. Kanonndeckas marpuna (2 yaca).
IIpakTH4eckoe 3ansaTHe 2

Onpenenurenu. HeBbipoxknennas matpunia. ObpaTtHast Matpuia. basucHblit MUHOpP MaTpUIIBL.
Panr matpuisr (2 gaca).
IIpakTuyeckoe 3ansaTue 3

CucremMpl TMHENHBIX YpaBHEHUH. MaTpU4HbBIN METOA PELIEHUS CUCTEM ypaBHEHUNH. MeToz
Kpamepa. Meton ["aycca (2 gaca).
IIpakTnyeckoe 3ansaTHe 4

DnemeHTHI BeKTOpHOH anreOpsl. KomnHeapHbie BeKTopbl. KommiianapHbIe BEKTOPHI.
JIuneiinble onepanuu Haj BekTopamu. CBoiicTBa BekTopoB. basuc. JInneiiHas 3aBuCMMOCTb
BekTOpoB. Cructema koopanHaT. OpTOHOPMHUPOBAHHBIN Oa3uc. JIMHEHbIC onepaliy HaJl BEKTOPAMHU
B KoopauHarax. [Ipoeknus Toukn Ha ock. [Ipoeknus Bekropa Ha ock. KoopanHatel BeKTOpa.



PasnoxxeHne BekTopa 1o opraM KOOpJAUHATHBIX oceil. CKaJlsipHOE POU3BEAECHNE BEKTOPOB.
BekTopHoe mpousBenenre BeKTopoB. CMemanHoe Tponu3BeIcHuEe BEKTOPOB (2 Jaca).
Pa3zoen 2. Ananumuuecxas ceomempus
IIpakTnyeckoe 3ansiTue 5

JInHuYM Ha TUIOCKOCTH. YpaBHEHUs MPSAMOM Ha INIOCKOCTU. IIpsimast TMHUA HA TUIOCKOCTH.
Bunbl ypaBHeHH# nipsimoii (2 yaca).
IIpakTH4eckoe 3ansATHE 6

Jluauy BTOPOTO MOpsAKa Ha TIockocTH. OKpykHOCTh. Diuric. ['unep6oina. [Tapadona.
®doxkychl. DxcueHTpucuteT. Jupekrpucel. OO1iee ypaBHEHUE JIMHUM BTOPOTo Nopsjika (2 vaca).
Paszoen 3. Mamemamuueckuii ananus
IIpakTHyeckoe 3ansaTHE 7

MuoxectBa. @ynkiuu. CriocoObl 3ananus GpyHkiuu, cBoiicTBa dyHkuuu. [Ipenen GyHkmmm
B TOUKe. beckoHewHO Maltble U OECKOHEUHO OoJbIe (DYHKIIMU UX CBOMCTBA (2 Haca).
IIpakTnyeckoe 3ansiTue 8

OcHoBHBIE TeopeMbl 0 Tipeaenax. [Ipeaen GyHKIMU Npu CTpEeMIICHUN apryMEHTa K
OeckoHeuyHOCTU. PacKpbiTHE pa3nuyHbIX BUIOB HEOIpeIeIeHHOCTEH (2 yaca).
Cemectp 2
Paszoen 4. Mamemamuueckuii ananus
IIpakTHyeckoe 3ansATHE 9

[Ipenen nocnenoBarensHoCcTH. Yncio e. 3amedarenbHbie penenbl. CpaBHEHHE OECKOHEUHO
MaJbIX (PYHKIUH. DKBUBAJIICHTHBIE OECKOHEYHO Majible PyHKIMU. HenpepbIBHOCTh QYHKIINH B
Touke, Ha oTpe3ke. Knaccudukarus Touek paspoiBa (2 yaca).
IIpakTnyeckoe 3ansaTue 10

HenpepsiBHOCT (yHKIINM B TOUKE, Ha oTpe3ke. Kiaccudukanus Touek paspsiba (2 yaca).
IIpakTuyeckoe 3ansiTue 11

[TonsiTre npous3BoIHON (PYHKIIMHU, €€ TeOMETPUUECKU U MeXxaHndeckuit cMmbici. [IpaBuiia
muddepennmpoBanus. [IponsBoanas oOpaTHON U ciaoxHON QyHKIMH. Jlorapudmmaeckoe
nuddepennrpoBanue (2 yaca).
IIpakTuyeckoe 3ansaTue 12

[IpousBonusie u Auddepenunans Beicuux nopaakos. [lpasuno Jlonurans. UccnenoBanue
(GyHKIIMM Ha MOHOTOHHOCTB M 3KcTpeMyM. Hanpasnenue Beinykioctu rpadpuka GQyHKINN, TOUKH
nepern6a. Acumntotsl. O61as cxema uccieaoBaHus PyHKIUHM U IOCTpoeHue rpaduka (2 yaca).
IIpakTuyeckoe 3ansaTue 13

WnTterpansHoe ucuncienue. [leppoodpasnas pynkius. HeonpenenenHslit MHTErpait.
CaolicTBa HeolpeaeaeHHOro nuTerpana. Tabaua ocHOBHBIX MHTErpasoB. HemocpeacTsennoe
uHTerpupoBanue. Criocod nNoaCTaHOBKY (2 yaca).
IIpakTuyeckoe 3ansaTue 14

WuTerpupoBanue 1o yactsaM (2 yaca).
IIpakTu4yeckoe 3ansaTue 15

WuTerpupoBanue 31eMeHTapHbIX Jpobeit. IHTerpupoBanue paroHaIbHBIX (DYHKIHA.
HHuTerpupoBanue palnoHaIbHbIX ApoOel. IHTerprpoBanne TpUroHOMETPUUECKUX (QYHKIUI.
WHTerpupoBanue nppaloHaIbHBIX QyHKIUI (2 yaca).
IIpakTuyeckoe 3ansaTue 16

ITonsTHE ONPENEIEHHOTO UHTErpajla KaK Mpeieaa UHTErpaibHbIX cyMM. OCHOBHBIE CBOMCTBA
OTpezieIeHHOr0 UHTerpaia. Beruncinenue onpeneaeHHOro nHTerpana (2 yaca).
Cemectp 3
Paszoen 5. Mamemamuueckuii ananus
IIpakTyeckoe 3ansaTue 17

HekoTopsie nmpuiioxkeHus onpeaeneHHoro nurerpaia. HecoOcTBeHHbIE HHTETpaNIbI U UX
BBIYHCIICHHE (2 Yaca).
IIpakTHyeckoe 3ansitue 18

[TonaTHe QYHKIIMN HECKOJIBKUX MTEPEMEHHBIX, TIPe/ies, HENPEPbIBHOCTh, YACTHBIE
npousBoaHbIe. [lomHOE mpupanienue u noaHbld Auddepenunan. YacTHple MPOU3BOIHBIE U
TuddepeHImabl BBICIINX MOPAIKOB (2 yaca).



IIpakTHyeckoe 3ansaTue 19

I'panuenT u mpousBoAHas Mo HanpaieHu0. JnddepennrpoBanne HeSIBHBIX (DYHKITHIA.
Oxctpemymbl @HII. VcnoBHslil akcTpemyM. Meton mHoxuTenelt Jlarpanxka. [louck onTuManbHbIX
perieHuit (2 yaca).
IIpakTyeckoe 3ansaTue 20

Oo6bikHOBeHHbIEe TubdhepeHnnansable ypaBHeHus. OcHOBHBIE onpeneneHus. CBoicTBa
obmero pemrenusi. Teopema Komm. MuaTterpansusie kpussie. Ocoboe pemienue. luddepennmuanbapie
ypaBHEHHUS MIEPBOTO MOpsAIKa. YpaBHeHUs BUa y' = f(X). YpaBHEeHUs ¢ pa3esaomuMucs
IepeMEHHbIMH (2 yaca).
IIpakTnyeckoe 3ansiTue 21

OnHopoaHbie ypaBHEHUS. Y paBHEHUS, IPUBOISIINECS K OAHOPOAHBIM. JIMHEITHBIC
ypaBHeHus. Meton bepnynnu. Meron Jlarpanka. YpaBuenue bepHysuii. YpaBHEHHS B MOJHBIX
muddepernmanax (2 gaca).
IIpakTnyeckoe 3ansitue 22

Huddepennunanbabie ypaBHEHHS BBICIINX HOPSIIKOB. Y paBHEHUS, TOMYCKAIOIINE TIOHIKEHUE
nopsiika. YpapHeHus Buaa y(n) = f(x). YpaBHeHus1, He coieprKaliue SBHO HCKOMOW (DYHKIIMH H €€
IIPOM3BOJHBIX /10 MOpPsiAKa N-1 BKIIIOUNUTENBHO. Y paBHEHUS, HE CO/IEp KALLUE SIBHO HE3aBUCUMON
nepeMeHHOM (2 Jaca).
IIpakTHyeckoe 3ansaTHe 23

Jluneiinsie nuddepeHmanbuble ypaBHEHHS BHICIIUX TOPSAKOB. JIMHEHHbIE OTHOPOIHBIE U
HEOJHOPOAHbIE Tu(epeHraIbable ypaBHeHHs. JInHeiHbIe onHOpOoIHBIE MU dhepeHITnaTbHbIC
YpaBHEHHUS BBICIIUX MOPSAKOB ¢ MOCTOSSHHBIMU Kodddunuentamu. @CP (2 yaca).
IIpakTHyeckoe 3ansaTHE 24

Meton HeotpeneneHHbIX K03 duirenToB peuenus nuddepeHnaibHbIX ypaBHEHUN
BBICHIMX TIOPSIIKOB C MMOCTOSTHHBIMHA KO3 QHUIIMEHTaMH | CIICIIHATIbHON MpaBoi 4acThio. CHCTEMBI
muddepeHIManbHbIX ypaBHEHUH (2 yaca).

4.1.2.3. Ilepeuennb J1adopaTOpHBIX padboT
He mnanupyercs.

4.1.2.4. IlepeueHb TeM U y4eOHO-MeTOAMUYECKOE O0ecliedeHue CAMOCTOATEIbHOM

padoThI

IlepeueHb TEM, BBIHECEHHBIX Ha CAMOCTOSITENIBHOE U3yUEHUE:
1. Marpu4HO€e HCUUCIIEHHE.
2. CJIAY. Kpurepuit Kponekepa-Kanemnu pazpemmmoctu CJIAY. Ognoponnsie CJIAY.
3. Perienue nmpou3BOJIbHBIX cUCTEM ypaBHEHUH. COBMECTHBIE CHCTEMBI.
4. OpHoponHas cuctemMa ypaBHeHUH. HeTpuBranpHas COBMECTHOCTh OJHOPOJHOW CUCTEMBI.
5. Bekrops! B ipocTpancTBe R2, R3. n-MepHbIe BEKTOPHI.
6. JlekapToBa U NoJisipHasi CUCTEMbI KOOpAXHAT. OCHOBHBIE BU/IbI YPABHEHMSI IIPSMOM.
7. Yron Mexay NpSAMbIMHU. YCJIOBMSI MapajljIeIbHOCTH M MNEPHEeHIUKYISIPHOCTH ABYX HPSIMBIX.
PaccrosiHHE OT TOYKH 10 IPSIMOM.
8. PaznuuHble BUIbI YpaBHEHUM MPSAMOI.
9. KaHOHMUYECKHE ypaBHEHUS KPUBBIX BTOPOTO MOPSAKA.
10. dynkuus: cnocoObl 3aaHus GyHKIMH, cBOicTBa pyHKIMU. O6IacTh onpeeneHus PyHKINH.
11. IlpaBuna packpbITHE Pa3IMYHBIX BUAOB HEOIPEAEIECHHOCTEN.
12. beckoHeuHO Majble U OECKOHEYHO OombIINe GyHKIIUU U UX CBOMCTBA.
13. OCHOBHBIE TEOPEMBI O IIPEJENAX.
14. I1epBsIii 1 BTOPOI1 3aMeYaTENIbHBIE TPEACIIBI.
15. CpaBHeHHE OECKOHEUHO MaJIbIX (PYHKIIUH.
16. HenpepoiBHOCTH (pyHKIIMU. TOUKH pa3pbIBa.
17. Ompenenenune npou3BogHON (yHKIMU. ['eoMeTpuyeckoe U MEXaHHMUYECKOe MPHIIOKEHHE
IIPOU3BOJHOM.
18. [IpousBoaHast 0OpaTHOM U CIOKHON (PYHKIHH.
19. Anroputm norapudgmudeckoro AudhepeHInpoBaHusl.



20. lucddepeniuans u ero UCNOIB30BaHNE B TPUOIMIKEHHBIX BRIYUCIICHUSX.
21. IIpousBoausie u qudGepeHnranbl BRICIIUX TOPSIKOB.
22. ®opmynsl Teinopa u MakiiopeHa.
23. IlpaBuno JlonuTans.
24. Ilonarue nepBooOpa3HOil U HEONPEAEIEHHOI0 HHTErpaa.
25. IloHdaTtue onpeAeneHHOro HHTErpaia Kak npejesia MHTerpajibHbIX CYMM.
26. OCHOBHBIE CBOICTBA ONPEICICHHOTO HHTErpasa.
277. ®opMyIibl OLIEHKU ONPEAEICHHBIX HHTErPAJIOB.
28. HecoOCTBEHHbBIE UHTETPAIBI.
29. OyHKIIUM HECKOJIBKUX TIEPEMEHHBIX.
30. YacTHble IPOU3BOJIHBIE.
31. IlomHOE pHpaleHre U NOJHbIN auddepeHIan.
32. YacTHble npon3BoAHbIE U AU (epeHInaibl BHICIINX MOPSAKOB.
33. 'paarieHT ¥ POU3BOAHAS 10 HAIIPABIICHUIO.
34. Dkcrpemymbl @HIIL. YcnoBHBIN SKCTpEMYM.
35. 3amaya Komm. Teopema Komm niist qudpepeHnnanbHbIX ypaBHEHUH.
36. Auddepennnanbaple ypaBHEHHS IEPBOTO MOPSIKA.
37. Jluneitnsie quddepeHnnaibHble ypaBHEHUS BBICIIUX MTOPSIKOB.
38.  Jlunelinble omHOpoAHble  muddepeHaTbHble  YPaBHEHUS  BBICIIAX  ITOPSIKOB.
DyHIaMeHTalbHas CUCTEMA PEIICHUH.
39. JIuneiinbie HEOAHOPOIHBIE MU hepeHIInaIbHBIC YPABHEHHUS BBICIIUX TTOPSIKOB.
Jlis  caMoCTOSITENbHON PAa0OTHl HMCHOJB3YIOTCS METOAMYECKHE YKa3aHHUS [0 OCBOCHUIO
JUCLUIUIMHBI U U3/1aHUS U3 CIMCKA MPUBEJCHHONW HUKE OCHOBHOM U JIOMIOJIHUTEIBbHON JIUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP

He nmianupyercs.

4.1.2.6. IlpumepHbIi IepeYeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
He nianupyercs.



4.2 ®opma 00y4eHHsI: 3209HAS
YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.

Cpoxk o0yueHus 5.
Bcero ®opma
Tpynoem- Jlek- Hpaxru- | Jlabopa- Koucyab- (KOHTAK- MPOMEKYTOYHOr0
KOCTb, YecKHe TOPHBIE Konrt- CPC,

Cemectp vac./ 3a4 WL s padoThI Tauus, poJib,4ac THad yac KOHTPO.Is1 (OK3.,
i * | wgac. ’ ’ qac. >77 | paGora), : 3a4., 3a4. C OILL.)
ea. gac. gac. yac.

1 108/3 10 12 5 0,5 27,5 71,85 IK3.(8,65)
2 7212 4 4 2 0,5 10,5 57,75 3au4.(3,75)
3 144/ 4 4 4 2 0,6 10,6 124,75 IKk3.(8,65)
Hroro | 324/9 18 20 9 1,6 48,6 254,35 21,05
4.2.1. CTpyKTypa AUCHUIIMHBI
KonraktHas pabora
00y4aromuxcs ¢ <
MeJarornIecKuM pabOTHUKOM é
= dopMa TEKyLIETO
g KOHTPOJIL
B g ycreBaeMocTH (110
Ne Paznen (Tema) 3 e HEJIENSM CEMECTPA),
m\ JIACUUATLIUHBI z = | z| ~ 3] dopma
Q = g = S IPOMEKYTOTHOM
= S S w 5 arrecTainu(Io
S| al & o - e cemecTpam)
= o &l = | B =
S| 9o = R 2 o) <
S| E|E|E(z|E|E| °
5 3 & a3 | = > =
S| 2|85 =< 8|8
=| s| & Z| X
= Q. jam ™
23| =
Q| ® C
=N
1 | JluneitHas mBekTopHass | 1 | 6 | 6 36 KonTponbHas
asnreOpa pabota
2 AHanmuTaueckas 11212 32 Kontponbnas
TEOMETPHUSI paboTta
3 MareMaTu4uecKHit 1 2| 4 3,85 Kontponbhas
aHaJu3 pabora

Bcero 3a cemectp 108 | 10 | 12 + 5 [0,5| 71,85 JKk3.(8,65)

4 MareMaTudecKHit 2 4 | 4 57,75 Kontponbhas
aHau3 paborta

Bcero 3a cemecTp 72 | 4 | 4 + 2 |105]| 57,75 3au4.(3,75)

5 MaremaTtuueckuii 3 4 | 4 124,75 KontponbHas
aHau3 paborta

Bcero 3a cemecTp 144 | 4 | 4 + 2 10,6|124,75 JK3.(8,65)

Htoro 324 | 18 | 20 9 |[1,6]|254,35 21,05




4.2.2. Conepxkanue TUCHUILTHHBI

4.2.2.1. llepevyennb JeKuni
Cemectp 1
Pazoen 1. Jluneiinas u sekmopuas ancebpa
Jlexknus 1.

Martpuupl. OcHOBHBbIE TOHATUSA. JlecTBUS HaJ MaTpullaMu. TpaHCIIOHUPOBAHHAS MaTPHUILIA.
OKBHUBaJICHTHBIE ITpeoOpa3oBanus Marpull. Kanonnueckas marpuna. OnpenenuTeny.
Hesbipoxxnennas marpunia. O0parHasi Matpuiia. bazucHbiii MUHOp MaTpullbl. PaHr MaTpuiis.
Cucrembl TUHEHHBIX ypaBHEHUN. MaTpUUHbIA METO/1 pelIeHus: cucTeM ypaBHeHuil. Meto Kpamepa.
Merton I"aycca (2 gaca).

Jlexknus 2.

DnemMeHTHl BeKTOpHOI anreOpsl. KommHeapHsie BeKTopbl. KommianapHbie BEKTOPHI.
Jluneiinbie onepanuu HajJ BekTropamu. CBolicTBa BeKTOpoB. bazuc. JInHeiiHas 3aBUCUMOCTh
BeKTOpoB. Cucrema koopauHat. OpToHOpMHUPOBaHHBIN Oa3uc. JIuHeiHbIe onepaly Hajl BEKTOpaMHU
B KoopauHarax. [Ipoekuus Touku Ha ock. [Ipoekuusa Bekropa Ha ock. KoopauHaTel BEKTOpA.
PasnokeHue BeKTOpa 1o opTaM KOOpAMHATHBIX Ocei (2 yaca).

Jlekums 3.

CkanspHoe npou3Be/IeHre BEKTOpoB. BekTopHoe npousBeaeHne BeKTopoB. CMelaHHoe
Mpou3Be/IeHNEe BEKTOPOB (2 yaca).

Pazoen 2. Ananumuuecxas ceomempust
Jlekumus 4.

JIuHuYM Ha TIOCKOCTU. YpaBHEHUs MPSAMOM Ha MIIOCKOCTU. IIpsimMast TMHUS HA TIOCKOCTH.
Bunel ypaBHenuii npsimoid. JInHUK BTOPOTO MOpsiAka HA MII0CKOCTH. OKPYKHOCTh. DJUIHUIIC.
['unep6oma. [lapabona. ®okycel. Jkcuentpucuter. Jupexrpucsl. OOiiee ypaBHEeHHE TUHUI BTOPOTO
nopsiika (2 gaca).

Pazoen 3. Mamemamuueckuii ananus
Jleknus S.

[TonsiTre npous3BoIHON (PYHKIIMHU, €€ TeOMETPUUECKU U MeXxaHndeckuit cMmbici. [IpaBuiia
muddepennmpoBanus. Tabmuma mpou3BoaHbIX. [Ipon3BoaHas 00paTHON M CIOKHON QYHKITUH.
Jlorapudmuueckoe nuddepenuposanue. [IponsBoanas HesBHbIX GpyHkuui. [IponzBoanas
(GyHKIMH, 3a1aHHBIX TapaMeTpuuecky (2 gaca).

Cemectp 2
Paszoen 4. Mamemamuueckuii ananus
Jleknus 6.

Juddepennunan u ero npuMeHeHne B TPUOIMKEHHBIX BbIUMCIEHUSX. [[pon3BoaHbIE U
muddepeHmansl Beicux nopsakos. @opmyna JleliOnumna. YacTHbie MPOU3BOIHBIE U
muddepeHImansl BHICIINX TOPSAAKOB (2 yaca).

Jlekums 7.

Nuterpanbaoe ucuucnenue. [leppoodbpaznas ¢pynkuus. HeonpeaeneHHsiit mHTErpai.
CoiicTBa HeomnpeaeneHHOro HHTerpana. Tabnuia ocCHOBHBIX HHTErpaiioB. HemocpenacTeenHoe
uHTerpupoBanue. Crocob moacrtanoBku. IHTerpupoBanue mo yactsm (2 gaca).

Cemectp 3
Paszoen 5. Mamemamuueckuii ananus
Jleknnus 8.

Onpenenennblil uuterpai. UarerpanbHas cymma. Materpupyemas ¢pyukus. CoiicTBa
ornpeneneHHoro uHTerpaia. Teopema o cpennemM. O6001IeHHast TeopeMa o cpeHeM. Beruncnenue
omnpeneneHHoro uHTerpana. Teopema HetotoHa - JleiiOnuita. 3amMmeHa mepeMeHHBIX B OMPEACIICHHOM
uHTerpase. MHrerpupoBanue mo yactsam. [IpumeHeHne onpeaeeHHbIX HHTETPaIoB JIs pacyeTa
riomasei miockux guryp (2 gaca).

Jleknms 9.

OO6bikHOBeHHBIE MU depeHnnanbHble ypaBHeHus. OcHOBHbIE onpenenenus. CBolicTBa
obmero pemtenus. Teopema Komm. MuaTerpansheie kpussie. Ocoboe pemienue. Juddepennmanbabie
ypaBHEHHUS [IEPBOTO MOpsAKa. YpaBHEeHUs BUJa y' = f(X). YpaBHeHUs ¢ pa3aensomuMucs
nepeMeHHbIMU. OJTHOPOIHbIE YpaBHEHHU. Y PaBHEHHUS], IPUBOJALIMECS K OJHOPOIHBIM. JINHENHbIE



ypaBHeHus. Meron beprnymm. Meron Jlarpanka. YpasHenue bepHyum. YpaBHEHHs B IIOJIHBIX
muddepennuanax. JuddepeHimanpabie ypaBHEHUS BBICIINX MOPSAKOB. Y paBHEHUS, JOMTYCKAIOIINE
MOHIDKEHUE TopsAKka. YpaBHeHus Buaa y(n) = f(x). YpaBHeHus, He coaepKaiire SBHO HCKOMOM
(GYHKLIUU 1 € MPOU3BOAHBIX /10 MOPAJIKA N-1 BKIIOYUTENBHO. Y PaBHEHUS, HE COAEPIKAIIUE IBHO
HEe3aBUCHMOI1 nepeMeHHou. JIunelinsie nuddepennnanbupie ypaBHEHUS BBICIIMX TOPSIIKOB.
JIuHeliHble OJTHOPOAHBIE U HEOAHOPOAHBIE AU depeHLnanbHble ypaBHeHUs (2 Jaca).

4.2.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHI
Cemectp 1
Pa3zoen 1. Jluneiinas u sekmopnas ancebpa
IpakTnyeckoe 3ansiTue 1.

Martpuisl. OcHoBHBIE TOHATHS. JlecTBuUs HaJ MaTpuliaMu. TpaHCIIOHUPOBAHHAS MaTpHUIIA.
DOKBUBaJeHTHbIE MpeoOpa3oBanus Matpull. Kanonnyeckas marpuna. OnpeaenuTeny.
Heswipoxnennas marpuna. O6patHast MaTpuna. ba3ucHelii MUHOp MaTpuIlsl. PaHr MaTpuis.
CucreMbl TUHEUHBIX YpaBHEHUH. MaTpuyuHbIi METOJ] pelIeHus CUCTEM ypaBHeHH. MeToa Kpamepa.
Merop I'aycca (2 gaca).

IIpakTnyeckoe 3ansiTue 2.

DnemeHTbl BeKTOpHOH anreOpsl. KosmnmHeapHbie BeKTOpbl. KommiaHapHbIe BEKTOPHI.
Jlunelinble onepanuu Haj BekTopamu. CBoiicTBa BeKTOpoB. basuc. JIunelinas 3aBUCHUMOCTh
BekTOpOB. Crucrtema koopanHaT. OpTOHOpMHUPOBAHHBIN Oa3uc. JIMHEHbIe oniepaliy HaJl BEKTOPAMU
B KoopauHartax. [Ipoekuust Touku Ha ock. [Ipoekuus BekTopa Ha ock. KoopauHaTel BEKTOpa.
PaznoxxeHue BekTopa 1o opraM KOOpJAUHATHBIX oceil (2 yaca).

IIpakTnyeckoe 3ansiTue 3.

CkansipHO€ ITpOU3BEIEHNE BEKTOPOB. BekTopHOE npoun3seaeHre BeKTopoB. CMelaHHoe
MpoM3BeIcHHEe BEKTOPOB (2 yaca).

Pazoen 2. Ananumuuecxas ceomempust
IpakTnyeckoe 3ansiTue 4.

JInHuYM Ha TUIOCKOCTH. YpaBHEHUs NMPSAMOM Ha IUIOCKOCTU. IIpsiMast TMHUSA HA MIIIOCKOCTH.
Bunbl ypaBHenuil npsimoid. JInHUM BTOpOro nopsiika Ha riockoctu. OKpy>KHOCTb. DILIUIIC.
['uniep6ona. [Tapaboma. ®okycel. DxcuenTpucutet. Jupekrpucel. O01ee ypaBHEHHE JTHHANR BTOPOTO
nopsiaka (2 gaca).

Paszoen 3. Mamemamuueckuii ananus
IIpakTH4yeckoe 3ansTHE S.

[TonsiTre npousBoIHON (PyHKIIMHU, €€ FTeOMETPUUECKUI U MeXxaHnyeckuil cMmbici. [TpaBuiia
muddepentponanus. Tabmuia npousBoaHbIX. [Ipon3BoaHas 0oOpaTHON U CIOKHON QYHKIIUH.
Jlorapudmuueckoe muddepennuporanne. [IponszBoanas HesBHbIX GyHKIMMA. [Ipon3BoaHas
(GyHKLUH, 3a1laHHBIX TapaMeTpudecku (2 Jaca).

IIpakTHyeckoe 3ansaTHE 6.

Juddeperunan u ero npuMeHeHHE B IPUOIMKEHHBIX BbIYKCIeHUAX. [Ipon3BoiHbIE 1
muddepeHmanel BeICIIUX HopsakoB. @opmyna JleliOnuna. YacTHble MPOU3BOIHBIE U
TuddepeHImanbl BBICIINX MOPAIKOB (2 yaca).

Cemectp 2
Paszoen 4. Mamemamuueckuii ananus
IIpakTHyeckoe 3ansitue 7.

WuTterpansaoe ucuncienue. [leppoodpasnas pynkius. HeorpenenenHslit MHTErpait.
CaoiicTBa HeolpeaeaeHHOro nuTerpaia. Tabmuia ocHOBHBIX HHTErpajioB. HemocpeacTsennoe
uHTerpupoBanue. Criocod noacTaHoBKu. MHTerpupoBanue 1mo yactsm (2 yaca).

IIpakTHyeckoe 3ansitue 8.

Onpenenennsblii uaTerpai. Materpansuas cymma. Unterpupyemas Gpynkuus. CBoiicTBa
ompeneneHHoro uHTerpaia. Teopema o cpeaaem. O6001eHHas TeopeMa o0 cpeHeM. Beraucienne
omnpeneneHHoro uHrerpana. Teopema Hetotona - JIeiiOnua. 3amMmeHa nepeMeHHbIX B ONPEIeICHHOM
uHTerpane. Murerpuposanue mo yactsam. [IpumeHeHre onpeeseHHbIX HHTErpajioB AJIsl pacyeTa
riomiaei mwiockux uryp (2 gaca).



Cemectp 3
Pazoen 5. Mamemamuueckuii ananus
IIpakTH4eckoe 3ansaTHE 9.

OO0bikHOBeHHBIE MU depeHnnanbhble ypaBHeHUs. OcHOBHBIE onpeseneHust. CBoiicTa
obmero pemrenusi. Teopema Komm. MuaTerpansusie kpusbie. Ocoboe pemienue. uddepennmanbapie
yYpaBHEHMs [IEPBOTo MopsAaKa. YpaBHeHus Buaa y' = f(x). YpaBHeHuUs ¢ pa3aestouMucs
nepeMeHHbIMU. OJJTHOPOIHbIE YpaBHEHHUS. Y paBHEHHUS, IPUBOJSALINECS K OJHOPOIHBIM (2 yaca).
IpakTnyeckoe 3ansitue 10.

JInneninble ypaBHeHusa. Meroa bepuymum. Meron Jlarpanxa. Ypasaenue bepnymuin.
VYpaBHeHus B OAHBIX Juddepenumanax. Juddepenumanbaple ypaBHEHHs! BHICIIUX TOPSAKOB.
YpaBHeHUs, JOMyCKAIONIUE MOHIKEHUE opsiika. Y paBHeHHs BUaa y(n) = f(x). YpaBHeHus, He
coJiepaKallye sBHO UCKOMON ()YHKIIMU U €€ MPOU3BOAHBIX /10 MOPAIKa n-1 BKIIOYUTEIBHO.
YpaBHeHUs, HE COepIKaIlIe SBHO HE3aBUCHMOM nepeMeHHou. JIuneiinbie auddepennnanbablie
YPaBHEHMsI BBICIIMX HOPSIIKOB. JIMHelHble OTHOPOHbBIE U HEOAHOPOAHbIE JU(depeHIaTbHbIE
ypaBHeHus (2 yaca).

4.2.2.3. IlepevyeHnn 1a00paTOPHBIX padoT
He mmanupyercs.

4.2.2.4. llepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedYeHHe CAMOCTOSTEIbHOM

padoThI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITENIbHOE U3yUEHUE:

1. MaTtpu4HO€ UCUHCIICHHE.

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

3. Penienue Mpou3BOJIBHBIX CUCTEM ypaBHEHUN. COBMECTHBIE CUCTEMBI.

4. OnHopoiHas cuctema ypaBHeHuid. HerpuBuanbHas COBMECTHOCTh OJHOPOIHON CHCTEMBI.

5. Bekrtopsl B ipoctpanctBe R2, R3. n-MepHbIe BEKTOPBHI.

6. JlexkapToBa U MOJIsIpHAasi CUCTEMbI KOOpAUHAT. OCHOBHBIE BUJIbI YPAaBHEHUS IPSMOIL.

7. Yron Mexay NpsAMbIMU. Y CJIOBHS IAPAJUIEIBHOCTH U NEPIEHIUKYIIAPHOCTH JBYX IPAMBIX.
Paccrostnue oT TOUKHM 10 IPAMON.

8. PaznuuHble BUABI ypaBHEHUM NPSAMOIA.

9. KaHoHn4eckue ypaBHEHUS KPUBBIX BTOPOTO MOPSAKA.

10. ®ynkuus: cnocoObl 3a7aHus GyHKINHU, cBOMCTBA GyHKIMU. OOIacTh onpeaeneHus
(GyHKIHIH.

11. IlpaBuna packpsITHE Pa3IMYHBIX BUAOB HEONPENEICHHOCTEN.

12. beckoHeuHO Malible 1 OECKOHEYHO OoJiblINe (PyHKIMU U UX CBOICTBA.

13. OCHOBHBIE TEOPEMBI O IPEAEIIAX.

14. IlepBblil 1 BTOpOH 3aMedaTeabHbIE IPEIEIbI.

15. CpaBHeHME OECKOHEUHO MaIbIX (DYHKIUH.

16. HenpepsiBHOCTH pyHKIMH. TOUKH pa3pbiBa.

17. Onpenenenue npou3BoaAHON pyHKIMH. ['eoMeTpuyeckoe 1 MEXaHNYECKOE MPHIIOKEHHE
IIPOU3BOJHOM.

18. IIpousBoaHas 0OpaTHON M CIOKHON QYHKITUH.

19. Anroputm norapudmudeckoro audhepeHIupoBaHHusL.

20. TuddepeHnuansl 1 €ro UCIOIb30BaHNE B TPUOINKEHHBIX BBIYUCICHUSAX.

21. IlpousBoansie u nuddepeHIranbl BHICIIMX TOPSAKOB.

22. ®opmynsl Teitnopa u MaknopeHa.

23. IIpaBuno Jlonurans.

24. TlonsiTue nepBOOOPa3HON U HEONPEAETICHHOTO HHTErpaa.

25. IlonsATHE ONpeeNeHHOTO UHTErpasa Kak npejena MHTErpalbHbIX CyMM.

26. OCHOBHBIE CBOWCTBA ONPEACIEHHOI0 HHTErpaa.

277. @opMyibl OEHKH OIPEIEIICHHBIX HHTETPAJIOB.

28. HecoOcTBeHHbIE HHTETPAIBI.

29. OyHKIHUHN HECKOJIBKUX IEPEMEHHBIX.



30.
31.
32.
33.
34.

35

YacTHble IPOU3BOHBIE.

[TonHoe puparnienre u MoaHbIN qudepenmmar.

YacTHble Tpou3BOHbIC U AU (epeHnnanbl BHICIIUX MOPSIKOB.
I'pagueHT 1 npou3BOAHAs 110 HAIIPABICHUIO.

Okctpemymbl OHII. VcinoBHBIM 3kcTpEMyM.

. 3amaua Kommu. Teopema Ko ais muddepeHnanibHbpIX ypaBHEHUM.
36.
37.
38.

Juddepennunansabie ypaBHEHHS IEPBOTO MOPSIKA.
JIuneiinsle nuddepeHnnanbHbIe ypaBHEHHS BBICIINX MOPSIIKOB.
JIuneiitnsle oxHOponHBIE MU (epeHIInaIbHbIE YPABHEHUS BBICIIUX TOPSIKOB.

DyHIaMeHTaJIbHAs CUCTEMA PEIICHUMN.

39.

JIuneitHble HEOTHOPOIHBIE MU (hepeHIInaTbHBIC YPABHEHUS BBICIINX TTOPSIKOB.

HJ’IH CaMOCTOSITEIILHOMI pa6OTI>I HCIIOJIB3YIOTCA METOAUYCCKHUEC YKa3aHUusd I10 OCBOCHHIO
JUCLHMIIIMHBI U U3JaHUsS U3 CIIMCKa HpHBeHeHHOﬁ HIKE OCHOBHOM U I[OHOJIHHTGJILHOﬁ JIMTCPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP
1. Jluneitnas anreopa.
2. Bexropnas anreopa.
3. AHanutruyeckas TeOMeTpusl.
4. IlepBblif 1 BTOPOIi 3aMeYaTeNIbHbIC IPECIBI.
5. HecoOcTBEeHHBIE HHTETPAITBI.
6. Auddepenunanbabie ypaBHEHUSI.

4.2.2.6. IlpumepHbIii IepevyeHb TeM KyPCOBBIX Pa0d0T (IIPOEKTOB)

He mnanupyercs.



YpoBeHb 6a30Boro o0pazoBaHus: cpeHee NPodheCcCHOHANBHOE.

4.3 ®opma 00yUeHHUsI: 3209HAS

Cpoxk o0yuenus 3r 6M™.
B Ilepeat- ®opma
cero
Tpynoem- Tex- IpakrTu- | Jladopa- K } ) TecTa- NPOMeKy-
eK OHCYJIb (KOHTAK
Cemecrp KOCTb, I yecKue TOpPHbIE A Kont- THas CPC, s TOYHOI 0
yac./ 3a4. > | 3ansTHNA, | paGoThI, > | poas,uac. yac. KOHTPOJISI
yac. yac. padora),
en. gac. qac. (3K3., 3a4.,
qac.
3a4. ¢ 01I.)
1 144 /4 4 4 2 0,5 10,5 88,85 36 IK3.(8,65)
2 7212 4 4 2 0,5 10,5 57,75 0 3au.(3,75)
3 108/3 4 4 2 0,6 10,6 88,75 0 IK3.(8,65)
Hroro | 324/9 | 12 12 6 1,6 31,6 | 235,35 36 21,05
4.3.1. CTpyKTypa IMCHUNINHBI
KonraktHas pabora
00yJaromuxcs ¢ <
MeJarorn4ecKuM pabOTHUKOM é
= dopMa TEKyLIETO
g KOHTPOJIL
B g ycreBaeMocTH (110
No Paznen (Tema) 3 e HeJlesIsIM CEMECTPa),
m\ JIACUUATLIUHBI z = | z| ~ 3] dopma
Q = g = S IPOMEKYTOTHOM
= S S w 5 arrecTainu(Io
S| al & o - e cemecTpam)
= o &l = | B =
= 9o = R 2 ) <
S| E|E|E(z| 8| E| °
S| 8| 8| E|e| 2=
Slelel|lglx]|2S
= s | & 5| =
S| & E 5z
s | S I
HLIE
1 | JluneiiHast u BEKTOpHAsI 1 4 | 4 88,85 Kontponbnas
asnreOpa pabota
Bcero 3a cemecTp 108 4 | 4 + 2 105 88,85 JK3.(8,65)
2 | JluneiiHas u BekTOpHast | 2 | 2 34 KonTponbHas
asnreOpa pabota
3 AHamuTHueckas 2 2|2 23,75 Kontponbhas
TEOMETPHUSI pabora
4 MaremaTnueckui 2 2 0 KoHnTponbHas
aHau3 paborta
Bcero 3a cemectp 72 | 4 | 4 + 2 |105]| 57,75 3au4.(3,75)
5 MaremaTtuueckuit 3 4 | 4 88,75 KontponbHas
aHau3 paborta
Bcero 3a cemecTp 108| 4 | 4 + 2 10,6 | 88,75 JK3.(8,65)
Hroro 288 |12 | 12 6 |1,6]|235,35 21,05
Hroro ¢ nepearrecranueit 324




4.3.2. Conepxkanue TUCHUILTHHbBI

4.3.2.1. llepevyennb Jekuni
Cemectp 1
Pazoen 1. Jluneiinas u sekmopuas ancebpa
Jlexknus 1.

Martpuupl. OcHOBHBbIE TOHATUSA. JlecTBUS HaJ MaTpullaMu. TpaHCIIOHUPOBAHHAS MaTPHUILIA.
OKBHUBaJICHTHBIE ITpeoOpa3oBanus Marpull. KaHonudeckas marpuna. OnpeneanTesn.
Hesbipoxxnennas marpunia. O0parHasi Matpuiia. bazucHbiii MUHOp MaTpullbl. PaHr MaTpuiis.
Cucrembl TUHEHHBIX ypaBHEHUN. MaTpUuHbIi METOJT pelieHus cucteM ypaBHenuil. Meron Kpawmepa.
Merton I"aycca (2 gaca).

Jlexknus 2.

DnemMeHThl BeKTOpHOI1 anreOpsl. KommnHeapHbie BeKTopbl. KoMIutanapHbie BEKTOPHI.
Jluneiinbie onepanuu HajJ BekTropamu. CBolicTBa BeKTOpoB. bazuc. JInHeiiHas 3aBUCUMOCTh
BeKTOpoB. Cucrema koopauHat. OpToHOPMHUPOBaHHBIN Oa3uc. JInHeiHbIe onepauy Hajl BEKTOpaMU
B KoopauHarax. [Ipoeknus Touku Ha ock. I[Ipoekiusa BekTopa Ha ock. KoopauHaThI BEKTOpA.
Pa3noxenue BeKTOpa 1o opTamM KOOpAMHATHBIX oceil. CKaJIIpHOE IPOU3BEIECHUE BEKTOPOB.
BexTopHoe npoussenenne BekTopoB. CMelIaHHOe MPOU3BEIEHIE BEKTOPOB (2 yaca).

Cemectp 2
Pazoen 2. Jluneiinas u sekmopuas ancebpa
Jlexnus 3.

JInHuYM Ha TUIOCKOCTH. YpaBHEHUS NMPSAMOM Ha INIOCKOCTU. IIpsimast TMHUA HA TUIOCKOCTH.
Bunbl ypaBHenuil npsimoid. JInHUM BTOPOro nopsiika Ha riockocTu. OKpy>KHOCTb. DILIUIIC.
['unep6ona. [Tapaboma. @okycel. DxcuenTpucutet. Jupekrpucel. O01ee ypaBHEHHE JTHHANR BTOPOTO
nopsizika (2 gaca).

Pa3zoen 3. Ananumuuecxas ceomempust
Jlexnus 4.

[TonsaTHe Mpon3BOAHON (QYHKINH, €€ TEOMETPHUUECKUN 1 MeXaHn4eckuid cMbici. [IpaBua
muddepennupoBanus. Tabnuia npou3BoaHbIX. [Ipons3BoaHas 0OpaTHOM U CIOKHONW (PYHKIIUU.
Jlorapudmmueckoe nuddepenuposanue. [IponsBoanas HesBHbIX GyHKIni. [Ipon3BoaHas
byHKIMI, 3a1aHHBIX TapaMmeTpuyecku. Juddepeniman u ero npuMeHeHue B MPUOINKECHHBIX
BbruncieHusx. [lponsBoansie u nuddepeniuansl Beicimx nopsaakos. @opmyna JleitOunna. Yactasie
POM3BOJIHBIE M TU(dEepeHIIaIbl BBICIIMX MOPIIKOB (2 yaca).

Cemectp 3
Paszoen 5. Mamemamuueckuii ananus
Jleknus S.

WnTterpanbHoe ucuncienue. [leppoodpasnas pynkius. HeonpenenenHsiit uHTErpait.
CaolicTBa HeolpeaeaeHHOro nHTerpana. Tabauna ocHOBHBIX MHTErpasioB. HemocpeacTsenHoe
uHTerpupoBanue. Criocod noacranoBku. MHTerpupoBanue mno yactaM. OnpeesaeHHbli HHTerpal.
WnTerpanbHas cymma. UaTerpupyemas ¢pynkius. CBoiicTBa onpeaeieHHOro HHTerpaina. Teopema o
cpeaneM. O0oO0IeHHas TeopeMa 0 cpeiHeM. Beruncienue onpeeneHHoro uurerpana. Teopema
HeroToHa - JleiiOHuIa. 3aMeHa nepeMeHHbIX B ONpeieIeHHOM uHTerpaie. MHrerpupoBanue no
yacTsaM. [IpuMeHeHne onpeieneHHbIX MHTErpalloB Ul pacyera Iionaaei miockux ¢uryp (2 yaca).
Jlekumus 6.

Oo6bikHOBeHHBIE MU depeHnnanbhble ypaBHeHuss. OcHoBHbIE onpeaeneHus. CBoiicTBa
obmiero pemtenus. Teopema Komu. MaTerpansubie kpubie. Ocoboe pemenue. uddepennmansabie
ypaBHEHHMs [IEPBOTO MOpsAaKa. YpaBHeHus Buaa y' = f(X). YpaBHEHUs ¢ pa3aemstomuMuUcs
nepeMeHHbIMU. OJTHOPOIHBIE YPABHEHUA. Y paBHEHHUS, IPUBOASAIIMECS K OAHOPOIHBIM. JInHEHbIE
ypaBHeHus. Meron bepnymm. Meron Jlarpanka. YpaBuenue bepHyiuin. YpaBHeHUs B IIOJHBIX
mubdepennmanax. Auddepenunanbable ypaBHEHUS BBICIINX MOPAIKOB. Y paBHEHUS, OMYCKAIOIINE
MOHWKEHUE MopsaKa. YpaBHeHus Buaa y(n) = f(x). YpaBHeHus, He cofiepKaliye sBHO HCKOMOMN
(GYHKIMY U €e MPOU3BOAHBIX 10 MOPAIKA N-1 BKIIOYUTENBHO. Y paBHEHMUs, HE COJEpKaIIie SBHO
He3aBUCHMOI1 nepeMeHHOH. JIunelinsie nuddepennnanbaple ypaBHEHUS BBICIIMX TOPSIIKOB.
Jlunelinbie OTHOPOHBIE U HEOAHOPOAHBIE AU hepeHnnanpubie ypaBHeHUsI (2 aca).



4.3.2.2. IlepeyeHb NPAKTUYECKUX 3AHATHH
Cemectp 1
Pa3zoen 1. Jluneiinas u sexkmopuas anceopa
IIpakTHyeckoe 3ansaTue 1.

Matpunubl. OcHOBHBIE OHATHS. JleicTBYs HaJ MaTpulaMu. TpaHCIIOHUPOBaHHAs MaTpULA.
OKBHUBaJICHTHBIE ITpeoOpa3oBanus Marpull. Kanonnueckas marpuna. OnpenenuTeny.
Hesbipoxxnennas marpunia. O0patHast Matpuiia. bazucHbiii MUHOp MaTpullbl. PaHr MaTpuiis.
CucreMbl TUHENHBIX YypaBHEHUN. MaTpuuHblil METOJ pelieHust cucteM ypaBHeHuil. Meton Kpamepa.
Merton I'aycca (2 gaca).

IIpakTH4eckoe 3ansaTHE 2.

OneMeHTb! BeKTOpHOH anredpsl. KosnHeapHbie BekTopbl. KoMiiaHapHbIe BEKTOPBI.
Jlunelinbie onepanuu HajJ BekTropamu. CBoiicTBa BekTopoB. bazuc. JInHeliHas 3aBUCUMOCTh
BekTOpoB. Cucrema koopanHaTt. OpTOHOpMUPOBaHHBIN 0a3uc. JInHeliHbIe onepaluy Hajl BEKTOpaMu
B KoopauHarax. [Ipoekuus Touku Ha ock. [Ipoekuusa Bekropa Ha ock. KoopauHaTel BEKTOpA.
Pa3noxeHne BekTOpa 10 0pTaM KOOPAMHATHBIX Ocel. CKaJIIpHOE IIPOU3BEIEHUE BEKTOPOB.
BexTopHoe npounssenenne BekTopoB. CMeIIaHHOE POU3BEIEHIE BEKTOPOB (2 yaca).

Cemectp 2
Pa3zoen 3. Ananumuuecxas ceomempust
IIpakTnyeckoe 3ansiTue 3.

JInHuYM Ha TUIOCKOCTH. YpaBHEHUS NMPSAMOM Ha INIOCKOCTH. IIpsimast TMHUA HA TUIOCKOCTH.
Bunel ypaBHeHni npsiMoi. JInHUM BTOPOro nopsiaka Ha MiI0cKocTU. OKPYKHOCTh. DJUIUIIC.
['uniep6ona. [Tapaboma. @okycel. DxcuenTpucutet. Jupekrpucel. O01ee ypaBHEHHE THHANR BTOPOTO
nopsizika (2 gaca).

Paszoen 4. Mamemamuueckuii ananus
IpakTnyeckoe 3ansiTue 4.

MmuoxectBa. @ynkuun. CriocoOsI 3aanus GyHKIMH, cBovicTBa QpyHKIMH. [Ipenen pynkunm
B TO4Ke. beckoHeuHO Maiible U 0eCKOHEYHO Oouiblre (YHKUUU UX CBOHCTBA. OCHOBHBIE TEOPEMBI O
npenenax. [Ipexen GpyHKIuM npu cTpeMIIEHUN apryMeHTa K 0ECKOHEYHOCTH. PacKpbITHe pa3IuaHbIX
BUJ0B HeonpeneneHnoctel. [Ipenen nocienosarensHocty. Yneso €. 3amedarenbHble IPEIEIbI.
CpaBHeHHEe 0€CKOHEYHO MaJbIX (PYHKIMI. DKBUBaJICHTHBIE OeCKOHEYHO Mable pyHKIuH (2 yaca).
Cemectp 3
Paszoen 5. Mamemamuueckuii ananus
IIpakTH4yeckoe 3ansTHE S.

[TonsiTre npousBoIHON (PyHKIIMHU, €€ FTeOMETPUUECKUI U MeXxaHnyeckuil cMmbici. [TpaBuiia
muddepentponanus. Tabmuia npousBoaHbIX. [Ipon3BoaHas 0oOpaTHON U CIOKHON QYHKIIUH.
Jlorapudmuueckoe muddepennuporanne. [IponszBoanas HesBHbIX GyHKIMMA. [Ipon3BoaHas
(GyHKLUH, 3a1laHHBIX TapaMeTpudecku (2 Jaca).

IIpakTHyeckoe 3ansaTHE 6.

OpHOpOoaHBIE ypaBHEHUS. Y paBHEHUS, IPUBOASAIINECS K OMTHOPOAHBIM. JINHEHHbIE
ypaBHeHus. Meton bepnynnu. Meron Jlarpanxka. YpaBHenue bepHyruii. YpaBHEHHS B MOJHBIX
muddepenmanax. JuddepeHnmanbaple ypaBHEHHs BHICIIUX MOPSAKOB. Y paBHEHHUsI, JOMYCKAIOLIHE
MOHMKEHUE nopsaka. YpaBHeHus Buaa y(n) = f(x). YpaBHeHus, He coaepxaline SBHO HCKOMOM
(GYHKLIMU 1 €e MPOU3BOAHBIX /10 MOPAIKa n-1 BKIIOYUTENBHO. Y PaBHEHUS, HE CO/IEpIKaIlNe IBHO
HE3aBHUCHUMOM TIepeMeHHOM (2 Jaca).

4.3.2.3. Ilepeyennb J1a00paTOPHBIX padoT
He mianupyercs.

4.3.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMYECKOE O0ecIIedeHHe CAMOCTOATEIbHOM

padoTbI
[lepedyeHb TeM, BEIHECEHHBIX HA CAMOCTOSTEIBHOE H3YICHHUE!
1. MarpuuHO€e UCUHUCIIEHHE.
2. CJIAY. Kpurepuit Kponekepa-Kanemnnu pazpemmmmoctu CJIAY. Ognoponnsie CJIAY.
3. Pemiennie mpou3BOJIbHBIX CUCTEM ypaBHEeHUNH. COBMECTHBIE CUCTEMBI.



4.

OnnopoaHas cuctema ypaBHeHuil. HeTpuBuanbHasi COBMECTHOCTh OJJHOPOAHOU CUCTEMBI.

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

6. [lexapToBa u noJisipHasi CUCTEMbI KOOpAuHAT. OCHOBHBIE BUbI YPABHEHUS MPSIMOM.

7. Yron Mexay NpsAMbIMU. Y CIIOBHS MAPAJLICIbHOCTH U MEPIEHIUKYISIPHOCTU JBYX MPSIMBbIX.
PaccrosiHME OT TOYKM 10 IIPSIMOM.

8. PaznuuHble BUbI ypaBHEHUHN MIPSMO.

9. KaHoHN4€ECKHE ypaBHEHUSI KPUBBIX BTOPOIO MOPSAKA.

10

byHKINN.
11.

12.

13

14.
15.
16.
17.

. @yHk1Ms: ciocoObl 3a1anus GyHKIUY, cBolcTBa GyHKIMU. OOIacTh onpeaeieHus

IIpaBuia packpelTue pa3IMYHbIX BUJIOB HEOIPEIEICHHOCTEH.

BbeckoneuHo maieie U 0ecKOHEYHO OoublIMe (PYHKIIUU U UX CBOMCTBA.

. OCHOBHBIE TEOPEMBI O IIpeeliax.

IlepBbIil 1 BTOPOM 3aMeUaTeIbHbIC IIPEIEIbI.

CpaBHeHHE 0€CKOHEUYHO MaBIX () YHKIIAM.

HenpepsiBHOCTh pyHKIIMH. TOUKHM pa3pbiBa.

Omnpenenenue npou3BogHON GyHKIUU. ['eomeTpruueckoe 1 MEXaHMUECKOEe IPUII0KEHUE

IIPOU3BOJHOM.

18

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

. Ilpou3BoiHast 0OpaTHO U CIOXXKHOM (QYHKIMH.

Anroputm norapudmuydeckoro auddepeHunpoBanms.
JuddepeHunansl ¥ ero UCMOIb30BaHUE B MPUOIMIKEHHBIX BHIYMCIICHUSX.
[TpousBoanbie U mudGEpEeHITNATBI BEICIINX TOPSIKOB.

®opmyisl Teinopa 1 MakinopeHa.

[IpaBuno Jlonurans.

[TonsaTHe nepBooOpa3HOI U HEOIIPEIEIIEHHOI'0 HHTErpaa.

[ToHsiTHE ONPEETIEHHOT0 UHTErpajla KaK Mpejieia UHTErpalbHbIX CYMM.
OcCHOBHBIE CBOWCTBA ONPEACIEHHOI0 HHTErpaa.

@DopMyJIbl OLIEHKH OIPEIETICHHBIX HHTErPAJIOB.

Heco6cTBeHHBIE MHTErpaIBI.

@OYHKIMH HECKOJIBKUX ITEPEMEHHBIX.

YacTHbIE IPOU3BOHEIE.

[TonHoe npupatienre u noaHbINA qudPepenmmar.

YacTHble pou3BOHbIE U AU(depeHInanbl BHICIIUX MOPSIKOB.
I'paguent u npou3BoHas 10 HAMPaBICHUIO.

Okctpemymbl @HII. VcnoBHBIM 3kcTpeEMyM.

3anava Komu. Teopema Komm mist ntuddepeHranbHbIX ypaBHEHHUI.
Juddepernunanbable ypaBHEHHS IEPBOTO MOPSIKA.

JIuneiinsle nuddepeHuanbHble YpaBHEHUS BHICIIUX TOPSAIKOB.
JIuneitHble onHOpONHBIE MU depeHIInaIbHbIe YPaBHEHUS BBICIIUX MOPSIKOB.

DyHIaMeHTaIbHAsA CUCTEMA PELICHUN.

39

. JIunelineie HCOOIHOPOAHBIC ,E[I/I(I)(i)epeHHI/IaJ'IBHLIe YpPaBHCHUS BBICIINUX IMMOPAJAKOB.

I[J'IH CaMOCTOSITCILHOM pa6OTBI HCIOJIB3YIOTCA MCETOAUYCCKUC YKa3aHUsA I10 OCBOCHHIO
JAUCLHUIIIIMHBI 1 U3JaHUS U3 CIIMCKa HpHBeHeHHOﬁ HIKE€ OCHOBHOM U IONOJIHUTEIBHOM JINTCPATYPHI.

4.3.2.5. IlepeueHb TeM KOHTPOJbHBIX padoT, pedepartos, TP, PT'P, PIIP

1. Jluneitnas anredpa.

03N L KW

. Bextopnas anreGpa.

. AHanuTHYeCKas TEOMETPUS.

. IlepBbIil 1 BTOpOM 3aMedaTeIbHbIE MPEIEIBI.

. HenpepwiBHOCTH (pyHKIIMH. TOUYKH pa3pbIBa.

. [IpousBoaHbie U AU QepeHInanbl BEICIINX MOPSIKOB.
. HecobcTBeHHBIE MHTETPATTBI.

. AuddepeHnnanbHble ypaBHEHUS.



4.3.2.6. IlpumepHBIii IepeYeHb TeM KypPCOBBIX padoT (IIPOEKTOB)
He mnanupyercs.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU
B nmponecce U3ydCHud AUCHUIIIMHBI MPHUMCHACTCA KOHTAKTHAAd TCXHOJIOTHMA NPCIOJaBaHUsA
(32 HCKIIIOYEHHEM CaMOCTOATENIbHO HW3Yy4aeMbIX CTyAeHTaMu BompocoB). [lpu mnpoBeneHuun
MPAKTUYCCKUX pa60T IIPUMCHSACTCA HMHT&HHOHHBIﬁ HJIN CI/IMyJISII_II/IOHHLIf/'I nmoaxon. Tarn peuicHu-d
3a7la4 CTyJACHTaM JAEMOHCTPUPYIOTCS TMPU MOMOIIM MYJIbTUMEAUNHONW TEXHUKH. B nanpHeiem
CTYACHTHI CAMOCTOATCIIbHO PCIIAIOT aHAJIOTHYHBIC 3a/IaHN .

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIEro KOHTPOJIA YCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ arreCraluu 10 uToraMm OCBOCHHUA JUCHUIIIMHDBI.
@DOH/IbI OIICHOYHBIX MATEPHAIIOB (CPEICTB) MPUBEICHBI B IPHIIOKEHUU.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHne JUCHUIIIMHBI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JIUTEpaTypa N0 AMCUUILIMHE

1. T'myxos, B. A. Kypc Beicuieit maremaruku. B 2-x tomax. T.I : yueOnuk / B. A. I'myxos, I
A. Koros, O. B. KoroBa. — MakeeBka : JloHOacckasi HallMOHAJIbHAsl aKaJeMHsl CTPOMTEIbCTBA 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 : yueOnuk / B. A. I'myxos, I
A. Kotos, O. B. KoroBa. — MakeeBka : JloHbacckas HalMOHaJbHAs aKaJeMUs CTPOUTENIbCTBA U
apxutekTypsl, 9bC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99383.html

3. TerpyamBunu, E. B. Marematuka. Yacts 1 : mpaktukym / E. B. TerpyamBunm, B. B.
EpmoB. — 2-¢ wm3n. — MockBa : A Ilm Ap Memma, 2021. — 204 c. -
https://www.iprbookshop.ru/99095.html

4. TerpyamBunu, E. B. Marematuka. Yacts 2 : mpaktukym / E. B. Terpyamsunu, B. B.
EpmioB. — Mocksa : Aii [Tu Ap Meaua, 2020. — 196 c. - https://www.iprbookshop.ru/99096.html

5. TerpyamBunu, E. B. Maremaruka. Yacte 3 : mpaktukym / E. B. Terpyamsuiu, B. B.
EpmoB. — Mocksa : Aii [Tu Ap Menua, 2022. — 106 c. - https://www.iprbookshop.ru/117621.htmi

7.2. JlonoJIHUTEIbHAS Y4eOHO-MeTOAUYeCKAasi JIUTEPATypa Mo AUCHUILINHE

1. Koo, A. I'. Kypc nekumii no maremaruke : yueOHoe mocobue / A. I'. Knoso, U. A.
JIsamynoBa. — Pocros-Ha-/{ony, Taranpor : M3narensctBo IO)HOrO (peepanbHOr0 YyHHUBEPCHUTETA,
2020. — 199 c. — ISBN 978-5-9275-3503-3 - https://www.iprbookshop.ru/107998.html

2. KnoBo, A. I'. MaremaTika B TEXHUYECKOM BY3€ AJisl 2-T0O ceMmecTpa : yuyeObHoe mocodue / A.
I'. Knoso, U. A. JIsnynoBa. — PocroB-Ha-Jlony, Taranpor : U3narensctBo FOxHOro denepanbHoro
YHUBEPCUTETA, 2021. — 198 C. — ISBN 978-5-9275-3837-9 -
https://www.iprbookshop.ru/117180.html

3. COOpHUK 3a/laHMi K TUIOBBIM pacyeTaM M KOHTPOJBHBIM paboTaM MO MaTeMaTHYECKUM
muciuminHaM. Yacts [ : yueOHoe nocobue / A. A. Adonun, T. A. bokapesa, M. I1. bopoauukwuii [u
np.]. — Pocros-Ha-Jlony : M3natensctBo FOXxHOrO denepanbHoro ynusepcurera, 2009. — 544 ¢. —
ISBN 978-5-9275-0666-8 - https://www.iprbookshop.ru/47123.html

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX NPH
OCYILIECTBJIEHMH 00PAa30BaTEJIbHOI0 MPOLECCA M0 AUCHHUIINHE, BKIIOYAsI
nepevYeHb MPOrPaMMHOI0 o0ecnevYeHusi 1 MH(POPMANMOHHBIX CIIPABOYHbIX
CHCTEM

B O6pa3OBaTCJIBHOM mnponecce HCIIOJIB3YIOTCA I/IH(bOpMaL[I/IOHHBIC TCXHOJIOI'UH,
peain30BaHHbIE  Ha  OCHOBE  HMH(OPMAIMOHHO-O00PA30BAaTEIbHOrO  MMOpTaja  HUHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HOOKOMMYHUKAIIMOHHOW CETH MHCTUTYTA!

- IpEeaOCTABJICHUC y‘leGHO-MCTOHI/I‘{eCKI/IX MaTCpHUAJIOB B 3JICKTPOHHOM BH/JIC,



- B3aMMOJICHICTBHME YYAaCTHUKOB 00pa30oBaTENLHOTO TIpoIlecca Yepe3 JIOKAIbHYI CETh
WHCTUTYTA U IHTEpHET;

- TIPEIOCTABIICHUE CBEJICHUIN O pe3yibTarax yueOHOW AESITeTbHOCTH B SJICKTPOHHOM JIMYHOM
KaOMHETEe 00yJaromerocs.

NudopmannoHHbIe CIIPABOYHBIE CHCTEMBI:

HE HCIOJIB3YETCs

[Tporpammuoe obecrieueHue:

He npenycmotpeHo.

7.4. Ilepeyennb pecypcoB HH(POPMALNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOCHUS TUCIIUILIMHBI
iprbookshop.ru
mivlgu.ru/iop

8. MaTepHaJILHO'TEXHH‘IeCKOC o0ecrneueHue JUCHHUITIJIMHBI
JIekuMoHHas ayqUTOpUs
npoektop SANYO PDG - DSU 20; Ilepconanbubiii komnstorep AifTeK, noaxntoueHHblil k
cetu MUBal'Y.

9. MeTounquKne YKa3aHusd 110 OCBOCHUIO THCHMUILJIMHBI

JlJis yCHemHOro OCBOCHHS TEOPETHYECKOro Marephalia OO0y4arolMiics: 3HAKOMHUTCS CO
CIIUCKOM PEKOMEHIYEeMOW OCHOBHOM W JOMOJIHUTEIBHOU JIMTEPATYPhl, YTOUHSET y MPEToaBaTes,
KaKUM JIONOJHUTENIbHBIM IMOCOOUSM CIENyeT OTAaTh MPEANOuTEeHUE; BEAET KOHCHEKT JEKIUH U
npopabaThIBacT JCKIIMOHHBIN MaTepHall, OJIb3YiICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU TIOCOOHSIMH.

Ha mnpaktuueckux 3aHATUAX MPOMICHHBIM TEOPETUYECKHM MaTepuan MOAKPEIUISIeTCs
pelieHueM 3a/1a4y 1o OCHOBHBIM T€MaM JUCIHUILIIUHBL. 3aHATHS MPOBOISTCS B KOMITBIOTEPHOM KJ1acce,
UCIIONB3YSl  CIlelUalbHOE TMporpaMMmHoe obecriedenune. Kaxmoil mnonarpymnme oOydaromuxcs
Mperno/iaBaTesib BBIAACT 3a/ady, CBS3aHHYIO C pa3pabOTKOW M TPOrpaMMHON peanu3ainuen
anropuTMoB 00paboTku nHGopMauu. B KoHIle 3aHATHSA 00y4aroniye JeMOHCTPUPYIOT MOJyUYeHHBIE
PE3yaBTATHI MPETIOIaBATEI0 U IIPU HEOOXOAMMOCTH AETA0T paboTy HaJ OMINOKAMH.

CaMmocTtosiTennbHasi paboTa OKa3bplBaeT Ba)XKHOE BIUSHUE Ha (HOPMHUPOBAHHE IJUYHOCTH
OyIylIero CHEIHaINCTa, OHA TUTAHUPYETCST 00yJaronuMCs CaMOCTOsITeNIbHO. Kaxk b1it oOydarommiics
CaMOCTOSITENILHO OTpEAeIseT PeKUM CBOEH paboThl U Mepy Tpyla, 3aTpauyuBaeMOro Ha OBIAJCHHE
y4€OHBIM COJIEpP)KaHHEM JUCHUIUIMHBL. OH BBITOJHIET BHEAYAUTOPHYIO pabOTy W HU3Yy4YEHUE
pa3/ienoB, BRIHOCUMBIX Ha CaMOCTOSITENIBHYIO padoTy, MO JIMYHOMY HHAMBHUAYaIbHOMY IUJIaHY, B
3aBUCHMOCTH OT €r0 MOJArOTOBKH, BPEMEHH U IPYTUX YCIOBUH.

dopma 3aAKITIOYHUTEIBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTrTecTalnd — 3K3aMeH. [[ns
MPOBEJICHUS MPOMEKYTOYHON aTTECTAIlMU 10 JAUCIUIUIMHE pa3padoTaHbl (POHI OIEHOYHBIX CPEICTB
U OaTbHO-PEUTHHIOBasi CHCTEMa OIEHKH YYEOHOW JACSATeNbHOCTH CTyneHTOB. OreHka 1o
JTUCITUIIIMHE BBICTABISETCS B MH(DOPMAIIMOHHOW CUCTEME W HOCUT HMHTETPUPOBAHHBIN XapakTep,
YYUTHIBAIOIINI PE3yNIbTaThl OLIEHUBAHUS YY9aCTHsI CTYJICHTOB B ayJMTOPHBIX 3aHATUSX, Ka4ecTBa U
CBOEBPEMEHHOCTH BBINIOJIHEHUS 3aJlaHMM B XOJ€ M3YYEHMS JUCHUIUIMHBI M IPOMEKYTOUYHOMH
aTTECTaIUH.



IIporpamma cocraBieHa B cooTrBeTcTBUH ¢ TpeOoaHusMu OI'OC BO mo HampaBieHUIo
15.03.05 Koncmpykmopcko-mexHonozsuueckoe obecneyeHue MauuHoCmpoumenbHblx npoussoo0cme u
npod M0 NOATOTOBKU L{ughposvie mexnonocuu 6 MmawluHocmpoeHuu
PaGouyto nporpammy coctaBui x.m.H., doyenm Ilnamornosa A.C.

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3acenannu kapeapst OIIM

nportokoi Ne 11 ot 03.04.2025 rona.
3aBenyromuii kadenpoit PIIM Opnog A.A.
(ITonmuce)

Pabouass mporpamma paccMOTpeHa W OAO0OpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 6 ot 15.05.2025 ropa.
[Ipencenarens komuccun MCO Kanunuuenxo M.B.
(ITonmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHUAJIOB (CPeICTB) MO ANCIHHUIINHE
MaremaTurka

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o IMCIOMIIJIMHE
3a;[aq1/1 JJIA BBITIOJIHCHU A Ha MPAKTUYICCKUX 3aHATUAX

https://scala.mivlgu.ru/upload/files_opop/dacfb5964ad702e00705d98edd2c4313 1677424778.doc

Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIEr0 KOHTPOJIA 10 BUIAM Y4eOHbIX PadoT /Jisl CTY/IeHTOB

1o 20 6amnos (1-i cemectp),
Peittunr-kontpons 1 JIBa MpakTUYECKUX 3aIaHUs 1o 20 6amnoB (2-# cemecTp),
1o 10 6amnos (3-ii cemecTp)

1o 20 6amnos (1-i cemectp),
PeittuHr-xoHTpOIIH 2 JIBa MpakTUUYECKUX 3aIaHUs 1o 20 6amnoB (2-# cemecTp),
10 10 6asnos (3-ii cemecTp)

1o 20 6amios (1-# cemecTp),
Peittunr-konTposs 3 JIBa mpakTUYECKUX 3aJIaHUS 1o 20 6anioB (2-i cemecTp),
1o 10 6amnos (3-# cemecTp)

1o 5 6amnoB (1-i cemectp), 10
5 GaioB (2-i cemecTp), 10 5
OayutoB (3-i cemecTp)

Tlocemienue 3auaTuit
CTYJIEHTOM

1o 5 6amnos (1-# cemecTp), 10

JlonmotHUTE IbHBIE OaJTBI N
5 6amoB (2-i cemectp), 10 5

(bomycer) 6aioB (3-i cemectp)

Brinonnenue cemecTpoBoro 1o 30 6amnos (1-i cemectp),
IJIaHA CaMOCTOSATEILHOMN 1o 30 6amnoB (2-# cemecTp),
paboThI 1o 20 6aios (3-ii cemecTp)

2. IIpomeskyTOUHASI aTTECTALMS 110 JMCIUIIHHE
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeyenn npakTHYeCKUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OeHKOMH (nmpu
HAJIUYUH)

Bormpocsr, 3aJaHUS JUIs MIPOMEKYTOYHOU aTTecTaluu:
https://scala.mivlgu.ru/upload/files_opop/2921f549cf38f5e30f419ae84384a394 1665759141.doc

MeTtoauyeckue MaTepHabl, XapaKTePHU3YIOIIHe MPOLEAYPbI OLleHUBAHUS

Ha ocHoBe THMOBBIX 3afaHWii MPOTPAMMHBIM  KOMILUIEKCOM  HH(OPMAIMOHHO-
obpasoBarenbHoro moptrara MU Bal'V dopmupyorcs B aBTOMaTHYECKOM PEXKHUME TECTOBBIE
3a/laHus JUIs CTY/IGHTOB: TpH Borpoca u3 Ojoka 1, Tpu Bompoca u3 010Ka 2 U 4eThIpe BOIIpoOca U3
6imoka 3. Ilporpammubiii KoMIieKC (OpMHUPYET HWHIAMBUAYAIbHbIE 3aJaHUs UId KaXJO0ro
3apETUCTPUPOBAHHOTO B CUCTEME CTYJIEHTAa U YCTAaHABIIMBAE€T BPEeMs IMPOXOXKIACHHUS TECTUPOBAHUS.
Pe?)y.]'IBTaTOM TECTUPOBAHUSA ABJIACTCA MPOUCHT NPaBUJIBHBIX OTBETOB, ¢ YUCTOM MHAWBUAYAJIBHOT'O
CEMECTPOBOTO PEUTHHTa CTYAeHTa (POPMHUPYETCs SIK3aMEHAIIMOHHAs OlIEHKA.



MaxkcumanbHast cymMmMa 6ayuioB, Habupaemasi CTYACHTOM To JucuuiuiiHe pasHa 100.

OneHKa
B
Oajutax

O1eHKA 10 IIIKaJIe

O6ocHOBanue

Yposenw
chopmuposannocmu
KomnemeHnuuii

Boiee
80

«OTInYHO»

Conepxanne Kypca OCBOCHO
MOJTHOCTHIO, 0€3 poOeIioB,
HEO0OXO0IMMBIC TPAKTUICCKHIE HABBIKU
PpabOThI ¢ OCBOCHHBIM MaTEPHAIOM
c(OpMHPOBAHBI, BCE
MPEyCMOTPEHHBIE MPOTrPaMMOi
oOydeHust yueOHbIE 3aaHs
BBIITOJIHEHBI, KAYE€CTBO UX
BBIITOJHEHUS OI[CHEHO YUCIIOM
O0aJ10B, OJIM3KUM K MAKCHUMAJIbHOMY

Buvicoxuii yposens

66-80

«Xopo1Io»

Conep:kanue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPOoOeIIoB,
HEKOTOPBIE MPAKTUYECKHE HABBIKH
paboThl C OCBOEHHBIM MaTEPUATIOM
copMUpPOBaHBI HEJOCTATOYHO, BCE
MPEyCMOTPEHHBIE IPOTPAMMOMA
oOyueHus: yueOHbIE 3aJaHUs
BBIITOJTHCHBI, KAUYECTBO BBIMOJIHCHHUS
HY OJTHOTO M3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM YHCIIOM 0aJlIoB,
HEKOTOPbIE BUIBI 38 JaHUI
BBINOJIHEHBI C OMINOKaAMH

Ilpoosunymuti
ypogenp

50-65

«y,[[OBJ'IeTBOpI/ITeHBHO»

ConeprxaHue Kypca OCBOCHO
YaCTUYHO, HO MPOOEIIbl HE HOCST
CYILIECTBEHHOI'O XapakTepa,
HE00XOIMMBIE TIPAKTUIECKHE HABBIKA
paboThI ¢ OCBOEHHBIM MaTEPUAJIOM B
OCHOBHOM C()OpMHPOBAHBI,
OOJIBIIIMHCTBO MPETyCMOTPEHHBIX
porpaMMoii o0yueHus: yueOHbIX
3aJJaHU BBITTOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 3a/1aHUH, BO3MOKHO,
coJiepKat OIMOKH

Ilopozoeviit yposens

Memnee
50

«Hey,Z[OBJ'IeTBOpI/ITCJ'ILHO»

ConeprxaHue Kypca HE OCBOEHO,
HGO6XO)II/IMI>IG MMPAKTUYCCKUC HABBIKU
paboThI HE CHOPMHUPOBAHBI,
BBIITOJIHECHHBIC y‘I€6HBI€ 3aJlaHusA
coJiepKat rpyoble OMIMOKU

Komnemenyuu ne
chopmuposanui

3. 3agaHus B TecTOBOI (popMe MO TUCHUILINHE
[Ipumeps! 3ananuit:
Tema AHanuTHUECKas FEOMETPHS

HaszBanue Bonpoca Ob1iee ypaBHeHHE MPSIMO

Bomnpoc Obmiee ypaBHEeHHE TTPSAMOIT IMEET BUJT
- Ax+By+C=0

xla+ylb=1

- y=kx+b
: xcosatysina-p=0




Tema Bekropnas anredpa

Haspanue Bonpoca CxangspHOe NPOU3BEICHHE BEKTOPOB
Bonpoc CkansipHoe npou3BeieHHE BEKTOPOB PABHO HYJIIO, €CIIN
: BEKTOPbI OPTOIOHAJIbHBI

: BEKTOPBI KOJUIMHEAPHBI

: BEKTOPBI MapajlIeJIbHBbI

: BEKTOPBI HE IIEPECEKAI0TCs

[TonHbIi IepedeHb TECTOBBIX 3aJJaHUN C YKa3aHUEM MPABHIBHBIX OTBETOB, pa3MellleH B OaHKe
BOITPOCOB Ha I/IH(l)OpMaLII/IOHHO-O6paBOBaTeJ'IBHOM rnopraie HHCTUTYTA 10 CCBIJIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=414&category=24475%2C13005&qbshowtex
t=0&gbshowtext=1&recurse=0&recurse=1&showhidden=0&showhidden=1

OI.[CHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIIIOJHCHHLIX TCCTOBBIX Sal[aHI/If/i n3 ux
o01Iero yucia.



