MuHHCTEPCTBO HAyKH M BhICIIero oopazoanus Poccuiickoit deneparnuu
denepanabHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO0 00pa30BaHUs

«KoCTpOMCKOM roCyIapCTBEHHBIN YHUBEPCUTET

PABOYAS [TPOI' PAMMA JUCLHUITJIMHBI

MareMaTuka

Hanpasnenue noarotroBku 19.03.04 Texnonozus npodykyuu
U op2aHu3ayus 00U ecmeeHHo20 NUMAaHUs.

Hanpasnennocts Pecmopannoe deno

KBammdukanus (cTeneHs) BbITYCKHUKA: OaKaiasp

KocTpoma
2023



PaGouast nporpaMma IUCHUIIIUHBL « Mamemamukay pazpaboTaHa:

- B coorBercTBHH ¢ DezepaibHbIM IOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM IO
HarpasieHuio noarotoBku 19.03.04 TexHonorus NpoayKUUH W OpraHu3aus oOIIECTBEHHOTO
[HTAHUS, YTBEPXKICHHBIM MpHKa3oM MunoOpaayku PO Ne 1332 ot 12.11.2015 ;5

- B COOTBETCTBHHM ¢ Yy4eOHBIM IUIaHOM HampasieHus noaroroBku 19.03.04 Texwnomiorus
[POIYKIMH U OpraHu3anus 00IeCTBeHHOTO MUTaHUs, HalpaBJIeHHOCTh PectopanHoe Jeso, rox
Hayasna noarorosku 2017, 2018, 2079

PaspaGotai: j[/d 4 /i/ &) Kareprxuna C.®. noueHT kadeapsl BM, K.11.H.
Perensenr: r’,é:, — Bemusikosa U.B. 3aB. Kagenpoit BM, n.1.H.
COITIACOBAHO:
JIMpeKTOp MHCTUTYTA AU3aiHA M TEXHOIOTHH

C. ] bopucosa E.H., x.T.H., To1eHT
YTBEPXJIEHO:

Ha 3acenanuu Ka(l)ellpbl Ju3aifHa, TeXHOJIOTHH, MaTepruaIOBEACHUS U SKCIICPTHU3BI
HOTpC6HT€J’IbCKI/IX TOBapoOB

IIporoxo:n 3acenanus kadeapst Ne 13 ot 30.06.2017 r.

3asenytouuii kadenpoil Iu3aiiHa, TEXHOIOTHH, MATEPUATIOBE/ICH S U SKCIIEPTH3bI
NOTpeGUTENIBLCKIX TOBAPOB

.:Z,

7

[NEPEYTBEPXJIEHO:

Ha 3acenanuu xadeaps! au3aiiHa, TEXHOIOTHH, MaTePUATIOBE/ICHHS U OKCIIEPTH3bI
HOTPeOUTETBCKUX TOBAPOB

= Weanosa O.B., K.T.H., IOIIEHT

ITporoxon 3acenanust kadenpst Ne 14 or 20.06.2018 .

3aBeﬂy}omuﬁ Ka(})eapoﬁ Jlu3aiiHa, TeXHOJIOTHH, MaTCpHAIOBEICHHUS U DKCIICPTHU3BI
HOTpeGHTeJ’IbCKle TOBapoOB
V4

//% Hpanosa O.B., K.T.H., IOIIEHT
/

v

[TEPEYTBEPXJIEHO:

Ha 3acenanmu kadepsl au3aiina, TEXHOJIOTHH, MaTePUAIOBEICHUS U SKCIIEPTH3EI
NOTPeOUTETBCKUX TOBAPOB

IIpotoxox 3acemanus kadenpsi Ne 9 ot 75~ 04 20/ 9r.

3asenyroumii kadenpoit qu3aiiHa, TEXHOIOIHH, MaTePUaJIOBEICHUS H 9KCIIEPTU3BI
NOTpeOHTENECKUX TOBAPOB
A Weanosa O.B., K.T.H., TOUEHT

J

[NPOTPAMMA TIEPEYTBEPX/IEHA

st Habopa 2017, 2018, 2019, 2020 rr

Ha 3acemanuu xadeapsr JTMudIIT

[Iporokomn 3acenanus xkadeaps Ne 9 ot 28.04.2020 T.

3aemyromuii kadenpoit n3aitHa, TEXHOJIOTHH, MATEPUATIOBEACHUS U IKCIIEPTHU3HI
MOTPEOUTETHCKUX TOBAPOB

HBanosa O.B., K.T.H., TOLIEHT




[TPOT'PAMMA TIEPEYTBEPX/JIEHA

Ha 3acegannu kapenaper ATMuDIIT

[Tporokon 3acenanus kadeaps Ne 13 ot 11.06.2021 1.

3aBenytommii kageapoit Iuzaiina, TEXHOJIOTUHU, MATEPHATIOBEICHUS U YKCIIEPTU3BI
NOTPEOUTETHCKUX TOBAPOB

Hsanosa O.B., k.T.H., TOIIeHT

[TPOTPAMMA ITEPEYTBEPXJIEHA

Ha 3acenannn xadenpsr ATMudIIT

[Tporoxon 3aceqanus kageapsr Ne 8 ot 18.03.2022 .

3aBeayromuii kadenpoit J[uzaitHa, TEXHOIOTHH, MATEPUATIOBEICHUS U DKCIIEPTU3BI
norpedburensckux Topapos Mpanosa O.B., K.T.H., TOLIEHT

[TPOTPAMMA TTEPEYTBEPXJIEHA

Ha 3acenanuu xadenpsr JTMuIIIT

[Tporoxon 3aceganus kapeapsl Ne 9 ot 03.04.2023 1.

3aBenyronuii kageapoit luzaiiHa, TEXHOJIOTHH, MATEPUAIOBEACHUS U DKCIIEPTHU3BI
NOTPEOUTENHCKUX TOBAPOB

Hsanosa O.B., K.T.H., TOIIEHT



1. Ieu 1 3a7a41 OCBOEHHUS AU CHUILIMHDbI

eanb AMcHUNJIMHBI:

(dhopMUpOBaHHE Yy CTYyIEHTa CIOCOOHOCTH TMPUMEHEHUS 3HAHUM M0 MaTeMaTHKE MpH
M3YYEHUN TOCISAYIOIMMX AUCIUIUIMH, TOTOBHOCTH PAacIlliO3HAaBaTh BO3MOXKHOCTH TPHUMEHEHUS
MOJTYYCHHBIX 3HAHHWM, YMEHUN U HABBIKOB.

3agaum JMCHUIINHBI:

® BOCIIMTAaHHUC JOCTATOYHO BBICOKOM MaTeMaTHYEeCKOH KYJIBbTYPBI: YMCHHUEC JIOTUYCCKHU
MBICJINTD, OIIEPUPOBATH a6CTpaKTHBIMI/I O6’BeKTaMI/I;

¢ [IPUBUTHUC HABBIKOB COBPECMCHHLIX BUJIOB MAaTCMAaTUUCCKOT'O MBIIIJICHU A,

¢ [IPUBUTHUC HABBIKOB HCIIOJbB30BAHUA MATCMATHUYCCKHUX METOJAOB W OCHOB

MAaTCMaTUYCCKOIO MOACIIMPOBAHH B HpaKTquCKOﬁ ACATCIIBHOCTH.

1. IlepeyeHpb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 AUCHUILIHHE

B pe3ynbraTe 0CBOGHUS TUCLMITIIMHBI 00Y4arOUIUics JOIKEH:

3HATh:

- OCHOBHBIE TeopeTHUecKue (HakThl (MIOHATHS, ONPEACTICHHUS, TEOPEMBI) 0A30BBIX Pa3eiioB
MaTeMaTHKH:  JIMHEHHOH W BEKTOPHOH  anreOpbl,  aHAIUTHYECKOW  TI'eOMETpHH,
T epeHMaIbHOr0 M MHTETPaIbHOTO HCYUUCIIEHUS, OOBIKHOBEHHBIX AH(depeHnanbHbIX
YPaBHEHHUI, TEOPUH MHOXKECTB;

- 0 MaTeMaTuKe Kak o0coOOM croco0e IMO3HaHUS MHpa, OOLIHOCTU MOHATHH U
IIPEACTABICHUI

yMeTb:

- NPUMEHATh M3y4YEHHbIE TeopeTHueckue (akThl JJs peuleHus y4eOHBbIX 3ajJad 1o
MaTeMaTHKe, OCYIIECTBIIATh MAaTEMATUYECKUE TTOCTAHOBKHU MPOCTEUIINX IKOHOMUYECKUX 3ajiad,
BBIOMPATh METOJIbl UX PELICHUS U MHTEPIIPETUPOBATH M0JIy4yaeMble pe3yIbTaThl;

- IPUMEHATh MATEMAaTUYECKHE METO/IbI IIPU PELLEHUH NIPUKIIAJAHBIX 3a/1a4;

- CAMOCTOSTEJILHO PACHIMPATH U YIIIYOJISATh CBOM MaTeMaTUYeCKHE 3HAHUS M HAaBBIKH.

BJIA/€Th:

- 0a30BBIMM 3HAHMSIMM B O0OJIaCTM MAaT€MaTUKH, HEOOXOIUMBIMHU JUISl YCBOCHHUS
JUCLUTUTMH TPOQHUIBHOTO U €CTECTBEHHOHAYYHOT'O ITUKJIOB;

- METOJIaMHU PELIEHUS MaTEMATUYECKUX 3a/1a4 M HABBIKAMHU UX IPUMEHEHHUS B 3a/1a4ax B
x0/1€ MPoheCCHOHATHHON AeATETLHOCTH

OCBOMTH KOMIICTCHIINIO:



OIIK-1 - ciocoOHOCTBIO OCYIIECTBIATH MOUCK, XpaHEeHHe, 00padOTKY U aHAIN3 HH(POPMAIIUU U3
pa3IMYHBIX MCTOYHHKOB M 0a3 JaHHBIX, MpPEICTaBIsATH €€ B TpeOyemom dopmare ¢

HCIIOJIB30BaHHUEM I/IH(i)OpMaI_II/IOHHBIX, KOMITBIOTCPHBIX U CETEBBIX TEXHOJIOTHH.

2. MecTo nucuumiaabl B cTpykrype OIl BO
Hucuumnmua otHocutcs Onoky bl 06a3oBoit wactu yueOHoro rurana. Msydaercs B 1 m 2

cemectpax oOydenus. ucummmHa "Maremaruka" sBisiercs 0a30BOM IS YCIEUTHOTO OCBOCHUS
OOIllEHAay4YHbIX JUCHUIUIUH (ecTecTBeHHOHayuHbld 1wkl (B.3)), 3KOHOMHYECKHX JUCIUIUIMH
(ryMaHUTapHBIA, CONMAIBHBIA © dKOHOMUYeCKMUA UKLl (b.1)), choenuanbHBIX JUCITUTUIIMH
(mpodeccuonanpubiii nukia (b.3)), u3ydarommx KoHKpeTHble 3amaun: "OCHOBBI MH(GOPMAIIMOHHBIX
texnonoruii", "O®Owmsmka", "Xumua", "Ousuko-xumuuyeckue MeToabl ucciaeaoBanug", "OCHOBEI

MEXaHUKH W MamuHoBeaeHus", "Metoasl U cpeactBa uccinenoBanus’, "OxoHomuka", "MeTponorusi,

CTaHAapTHU3aluA U ITIOATBCPIKIACHHUC COOTBETCTBHUA".

3. O0beM IMCHUNJINHBI (MOTYJIs1)
4.1. O0beM TUCHUIVIMHBI B 324€THBIX eIUHHUIAX C YKA3aHHEM
aKaJjeMH4eCKHUX (ACTPOHOMHYECKHUX) YACOB U BU/bI Y4eOHOI padoThI

Bunet yueGHoI paboThl Ounas popma 3aounas gopma
OO6m1ast TpyI0EMKOCTh B 3a4€THBIX €UHUIIAX 8 8
OO01mmas TpyI0eMKOCTh B acax 288 288
AynuTOpHBIE 3aHATHS B Yacax, B TOM YHCIIE: 132 46
Jlexum 66 26
[IpakTudeckue 3aHATHS 66 20
JlaGopaTopHbIe 3aHATHS - -
CamocrosiTenbHast paboTa B yacax 117,4+36 215,05+22
HKP 2,6 4,95
dopMa MPOMEKYTOUHON aTTECTAIIUN Ox3ameH 1 / 3auet 2 [3auer 1 , Dk3ameH
2, OKk3aMeH 3

4.2 O0beM KOHTAKTHOM padoThI

Bunbl yueOHBIX 3aHATHH Ounas dopma 3aounas hopma
Jlexum 66 26
ITpakTueckue 3aHsATHS 66 20
JlabGoparopHble 3aHATHI - -
Koncynpranumn 2 4
3aueT/3a4eThl 0,25 0,25
DK3aMeH/3K3aMeHbI 0,35 0,7
Kypcosbie paboTbl -

KypcoBbie IpOEKTHI -

Bcero 134,6 50,95




4. Conepxxanme IMCHUILIMHBI (MOYJIf1), CTPYKTYPHPOBAHHOE 110 TEMaM
(pa3nesam), ¢ ykazaHueM KOJIM4Y€CTBA YaCOB M BUI0B 3aHATHH

5.1 TemaTuyecknii MUIAH y4eOHOM IMCIUTIMHBI
Ounast popma o0ydeHHs

Ne

Haszsanue paznena, TeMbl

Bcero
yac

AynuropHble

Jleki.

[Ipakr.

CamocrosTenbHas
pabora

1 cemecTp

144

36

36

36+36

Pa3znes 1. JjieMeHTHI JJMHEHHOH aJaredpbl

24

8

8

8

Matpuupl u  onpenenutenn. DPopmMyiibl
Kpamepa, onepauuu Hajg  MaTpULAMH.
Pemenue cucreM MaTpU4HBIM CIIOCOOOM.
HccnepoBanue u penieHre CUCTEM JIMHEHHBIX
areOpanvecknx ypaBHEHUH METOAO0M
l"aycca.

Pazgea 2. DiieMeHTBbI BEKTOPHOH aare0psnl
U AHAJMTHYECKO reoMeTpHuu

22

Bekropsl.  JIuHeWHBIE ~ omepauuMu  Haj
reOMETPUYECKMMHU  BeKTopamu. IIpoeknus
BEKTOpPa Ha OCb, Pa3JIOKEHUE BEKTOpa IIO
opTaM KOOpPAMHATHBIX oOcel. JleHcTBUsS Han
BEKTOpaMH B KOOpAMHAaTHOH  (opme.
Henunelinple omepanuu Haj BEKTOPAMH.
JIuHeliHast HE3aBUCUMOCTb BEKTOPOB U 0asuc
npocrpancTa. [IpsMble Ha UIOCKOCTH.
pHUBBIE BTOPOTO MOPSIKA.

Pa3gea 3. BBeaenue B MaTreMaTuueckun
anaau3. Teopus npenesnon

20

Oyukuus u ee couctBa. llpenen ¢ynkuuu,
OCHOBHBIE TEOpPEMBI O Ipezenax. beckonedHo
MaJible U1 OECKOHEUHO 0ojbIlue QYHKIUH, UX
CBOMCTBA. 3aMeUaTENIbHbIE MPEIEIIBI.
HenpepbIBHOCTh PYHKITHIA.

Paznen 4. JAuddepenuunaabHoe
HCYHUCJIeHHe (PYHKIUH OJHOH NepeMEeHHOM

30

10

12

4.1

[Ipon3BogHas, €€  TIeOMETpHUYECKMH U
MEXaHUYECKHI cMbIci. DOpMysbl U MpaBUIU
Qg QepeHIMpoBaHus. [IponsBonHas
cioxkHOW (pyHkuMHU. [Ipon3BogHBIE OOpAaTHBIX
TpUroHomerpuueckux ¢ysHkauil. [lonsTHe
muddepeHnrana U ero npUMEHEHUE B
IPUOJIM>KEHHBIX BBIYHUCICHMSIX.

16

4.2

[Tpunoxenue nmousTus mpousBogaHas. Ooiee
ucciuenoBaHue  QYHKOMHM  C  TTOMOIIBIO
IIPOU3BOHOMN

14

Paznea S. JuddepenunanbHoe
HUCYHCJIeHHE GpyHKuMu HECKOJIbKHUX
nepeMeHHbIX

12

(DYHKI_II/II/I HCCKOJBKHX NEPCMCHHBLIX.
YacTtHbie IIPpOU3BOJHBIC. HpI/IJ'IO)KCHI/IH
MOHATHUA YaCTHBIX IMPON3BOJHBIX.

DK3aMeH

36

36

2 cemecTp

144

34

34

76

Paznen 6. UnTerpajibHoe ucumcjieHue

56

18

18

20




6.1

Onpenenenue epBOOOPA3HOI u
HEOIIPEJEIIEHHOI O UHTErpaa.
Henocpencreanoe MHTETPUPOBAHUE.
OcHoBHbIE METO/IbI UHTETPUPOBAHUS.
WuTerpupoBanue 3IE€MEHTApHBIX (YHKIWH.
HeGepyiuecs: MHTErpasbl.

28

10

10

6.2

OHpel[eJIeHHBII/I HWHTCIpaJl U €0 BBIYUCIICHHUC.
HpI/IJ'IO}KCHI/IH OIPECACIICHHOI'O MHTEIpaJia.

28

12

Paszpen 7. {udpepennuaibabie ypaBHEHHS

40

10

10

20

[lonstue o nuddepeHIMaTbHOM YPaBHEHUH U
€ro peleHur. o0Ilee W YaCTHOE PEeLICHUS.
3amaua xomwm. JIY 1-ro mopsaka: ¢
pasaeNsIoIUMUCS MEePEMEHHBIMH,
OJIHOPOJTHEIE, JINHEWHEIE. YpaBHeHus
bepnymnu. Hekoropeie Buasl Y 2-ro
MOPSAJIKA U BBIIIE, JOMYCKAOIUE TTOHUKEHHE
nopsiaka. Jluweitneie Y 2-ro  mopsaka
OJIHOPOJIHbIE W HeomgHopoaHble. CTpykTypa
ux obmero pemenus. lloctpoenne obmiero
peuieHus nuHeitHoro ogHopogHoro Y 2-ro
MOpSAZIKA C TOCTOSIHHBIMU KO3((dULIMeHTaMHU.
Y co cnennaibHOM IPaBOM YacCThIO B BUJIE:
KOHCTaHTBI, 9KCTIOHEHTHI, TAPMOHUKH.

Pazpea 8. Psaabl

28

16

IlonsATHEe 4YuMCIOBOrO psAxa, €ro cymma u
CXOJIUMOCTb. [Ipu3naku CXO/IUMOCTH
3HAKOIOJ0KHUTEIbHbBIX psI0B.
3HaKonepeMeHHble psAAbl. AOCOIIOTHAs U
YCIJIOBHAsl CXOJAMMOCTh. 3HaKOUEpelyroIuecs
psnbl, npusHak JleiiOnuna. CteneHHon psin u
€ro 00JacTh CXOJAUMOCTH.

Komnoxksnym

10

10

3aueT

10

10

Hroro

288

66

66

117,4+36

3aouHas hopma oOydeHHs

HasBanue paznena, TeMbl

Bcero
Jac

AynuropHble

Jlexu.

IIpaxr.

CamMocTrosTenpHas
paborta

Pa3peu 1. DiieMeHTBI JIMHEHHOH aJredpbl

24

Matrpuusl u  onpenenutend.  PopMyiibl
Kpamepa, omepauuum Hajg  MaTpULaMH.
Pemenue cucreM MaTpUYHBIM — CIIOCOOOM.
HccnenoBanue u pemnieHre CUCTEM JTMHENHBIX
anre0pandecKux ypaBHEHUH METOJO0M
l"aycca.

Pa3pnen 2. DiieMeHTHI BEKTOPHOH aJIredphbl
1 AHAJTUTHYECKOH reoMeTpHH

22

Bexkropsl. JIunelHwpIe olepanuu Hajg
r€OMETpUYECKUMHU  BeKTopamu. IIpoekuus
BEKTOpa Ha OCb, pa3JIOKEHUE BEKTOpa IO
OpTaM KOOpPJIMHATHBIX oOceil. JIeHcTBHA Haj
BEKTOpaMH B KOOpAMHaTHOH  ¢opme.
Henunelinple omnepanuu HaJg  BEKTOPaMH.
JluneliHass HE3aBUCUMOCTh BEKTOPOB M 0a3uc
npocrpaHcTBa. [IpsMble Ha TIOCKOCTH.
pUBBIE BTOPOTO NMOPsIIKA.

Pa3gea 3. BBeaenne B MaTeMaTHUeCKHH
aHasu3. Teopus npeneson

20




@ynkius u ee cBoiictBa. IIpenen ¢yHkiuy,
OCHOBHBIE TEOpPEMBI O INpeaenax. beckoHeuHo
Majbie 1 0ECKOHEYHO OoJiblue (QYHKIUHU, UX
CBOMCTBA. 3aMeUaTENIbHbIE MPEEIIbI.
HenpepsiBHOCTD PyHKITHTA.

Paznea 4. JduddepenunaabHoe
HCYHUCIeHHe (DYHKIUH OJJTHOH NlepeMEeHHOM

30

10

12

4.1

IIpousBogHas, €€  TIeOMETpUYECKUH U
MEXaHUYECKUI cMbIC. DOpMysbl U IpaBUIIU
muddepeHnpoBaHus. [IpousBoHas
cinoxHou ¢yHkiuu. [Ipon3BoaHble 0OPATHBIX
TpuroHomerpuyecknx Qynkmuii. Ilonsrtue
):[H(bébepeHuHana U €r0 IPUMEHEHHE B
MPUOJIMIKEHHBIX BBIYMCICHUSIX.

16

4.2

[Tpunoxenne noHATHs pou3BoaHas. O0iee
UCCIIeIOBaHNEe  (PYHKIMH C  TOMOIIBIO
MPOU3BOIHOMN

14

Paznen o. JAnddepenuunanbuoe
HcUHncaeHne pyHKuMu HECKOJBKHUX
nepeMeHHbIX

12

DyHKIMH HECKOJIBKUX [IEPEMEHHBIX.
YacTHble IIPOU3BOJHBIC. [Ipunoxenus
ITOHSATUS YaCTHBIX ITPOU3BOJAHBIX.

Pazjnen 6. UnTerpanbHoe HCHUCIEeHHE

56

18

18

20

6.1

Ornpenenenue nepBooOpazHoOn u
HEOTpeAeIEHHOTO WHTerpana.
Henocpencrsauoe MHTETPUPOBAHHUE.
OcHoBHbIE METOJBI MHTETPUPOBAHUS.
WuTterpupoBanue 3JeMEHTApHBIX (YHKIIHIA.
Hebepyminecs unTerpasl.

28

10

10

6.2

OHpeﬂeﬂeHHHI/I HHTCIpaJl U €0 BBIYUCIICHUC.
HpI/IJ'IO)KeHI/ISI OIPECACIICHHOI'O UHTCI'paJIa.

28

12

Paszpnen 7. Iudpepennuaibubie ypaBHEeHHS

40

10

10

20

[Tonsitue o muddepeHnraTbHOM YpaBHEHUN U
€ro pelleHuu. OOIee M YacCTHOE pEeIICHUS.
3agaua xomm. JIY 1-ro nmopsaka: c
pa3aeNAoIUMHAC MEPEMEHHBIMU,
OIHOPOJHEIE, JIMHEHHBIE. YpaBHeHUA
bepuymnu. Hexotopeie Buael Y 2-ro
MOPSAJIKA U BBIIIE, JOIYCKAIOIINE TTOHUKEHHUE
nopsiaka. Jlumertneie Y 2-ro  mopsiaka
OJIHOPO/IHbIE U HeogHoponHble. CTpyKkTypa
ux obmero pemenus. Iloctpoenue obmiero
pemeHns JuHeiHoro ogHopogHoro Y 2-ro
MOpSAJIKa C MOCTOSIHHBIMU KO3((dULIeHTaMU.
Y co cnennaibHON paBOM YacCThIO B BUJIE:
KOHCTaHTbI, 9KCIIOHEHThI, TAPMOHUKH.

Paznen 8. Paabl

28

16

[lonsiTe wucnoBOro psma, €ro cymMma u
CXOJIUMOCTB. [Ipu3snaku CXOAUMOCTH
3HAKOMOJI0KUTETbHBIX PAIIOB.
3HakomepeMeHHble psAabl. AOCOMIOTHas U
YCIIOBHASI CXOJAMMOCTb. 3HAKOYEpPEeyIOIIHECs
psanel, npusHak Jleitonuma. CTeneHHou psia u
€ro 001acTh CXOIUMOCTH.

DK3aMeH

9+9

9+9

3auer

4

Hroro

288

26

20

215,05+22




5.2. Conepkanue

1. DulemeHTHI JIMHEHHOI aJredpbl

Marpunpsl.  JedictBuss Hajn wmatpuuamu. OnpeaenuTend, WX BblYUCICHHE. MHHOpPBI U
anredpanyeckue nomnoiHeHus. Teopema pasznoxenus. OOpatHas marpuiia. Pemenue cucreMm N
JUHEHHBIX YPaBHEHHM ¢ N HEU3BECTHBIMU MAaTPUYHBIM METOZI0M U 110 ¢popmynam Kpamepa. Panr
Marpuilbl. Beruncnenune panra. bazuchHblii MuHOp. CuCTeMbl M JUHEWHBIX YpaBHEHHH C N
HeusBecTHbIMH. Teopema Kponekepa-Kamemnu, ee cneactBue. MccienoBaHue COBMECTHOCTH
cucteM U ux pemeHue. Merop ['aycca. OnHOpOHBIE CUCTEMBI YPABHEHUH.

2. JjieMeHThbl BEKTOPHOM aJre0pbl M AaHAJIUTHYECKOH reoMeTpUH

Bektopsl. Jluneiinbie omnepanuu HaJ BekTopamu. [Ipoekiusi BeKTOpa Ha OCh, €€ CBOMCTBA.
JluneiiHast 3aBUCUMOCTh M HE3aBUCUMOCTH CUCTEMbI BEKTOPOB. basuc cucrembl BekTopoB. basuc
Ha TJIOCKOCTH U B MpOCTpaHCTBe. PasznmoskeHue BekTopa B JekapToBoM Oasuce. Omnepanuu Hajl
BEKTOpPaMH, 3a/IaHHBIMU KOOpAUHATaMU. J{JTMHa BeKTOpa, HanpaBJIsitoLMe KOCUHYChl. CKansipHOe
N BCKTOPHOC MMPOU3BCACHUA BCKTOPOB U UX CBOMCTBA. Hpi[MaSI JIMHUSA Ha IIJIOCKOCTU: YPABHCHHEC

MPSIMOM, MPOXOIAIIEH Yepe3 TaHHYIO TOUKY MEPIEeHIUKYIISIPHO 3aJaHHOMY BEKTOpY; o0I1iee

YpaBHEHUE IIPSAMOM; KAHOHUYECKOE YPABHEHUE IIPSIMOM; ypaBHEHUE IPSIMOM, POXOIALIEN Yepes
JAaHHYI0 TOYKY B 3a/JIlaHHOM HAalpaBJICHHUM, MYYOK IPSAMBIX; ypaBHEHUE NPSIMOM C YIJIOBBIM
K03 PHIIMEHTOM; ypaBHEHHE TNPSAMOH, MPOXOMAIIECH yepe3 JIBE NaHHBIE TOYKH. YTOJ MEXIY
OPSIMBIMU. Y CJIOBUE MapajIeIbHOCTU U MEPIEHAUKYISIPHOCTH JIBYX NpsMbIX. KpuBbie BTOporo
NOpsAJKA: OKPY)KHOCTb, KAHOHHYECKOE YypaBHEHHUE; DJUIMIIC, KaHOHUYECKOE YypaBHEHHE,
uccienoBanre Gopmbl, rpaduk; rurnepOosia, KAHOHMUECKOE YpaBHEHHUE, UccieqoBaHue (Hpopmel,
aCUMITOTHI, rpaduk; mnapaOoyia, KaHOHHYECKOE YpaBHEHME, pa3INYHble BUbI Mapadol.
[TapannenbHBIN IEPEHOC U TOBOPOT OCEN KOOPAUHAT.

3. BBenenne B maTtemaTuuyeckuii ananus. Teopusi mpenenos

[Tonstue ¢pynkumuu. CrnocoOsl 3ananus GyHku. MoHOTOHHBIE QyHKIMU. OOpaTHas QyHKIUS.
OcHoBHBbIE 3JIeMeHTapHble PYHKIMHU. AOCOIIOTHAS BEJIMYMHA, CBOMCTBA.

VYnopsnoueHHas nepeMeHHas BenuuuHa, ee mnpenen. CrencTtBus U3 ONpeAeseHus Mnpezena.
OrpanudeHHas NepeMeHHas, TeopeMa. beckoOHeuHO Malble BETUYMHBI. JIeMMBl 0 OECKOHEYHO
Manbix. Teopema o cBsA3M mpenena ¢ OECKOHEYHO Majloll BeTMYMHOHN (HpsMas U oOpaTHas).
beckoneuno Oospiue BenuYUHbI. CBS3b OECKOHEYHO OONBIINX U OECKOHEYHO MaJIbIX BETUYMH.
Teopembl 0 mpenenax (apudmeTnyeckue ornepanuyd Haj nepeMeHHbIMH). [Ipenen dyHkimn.
OnnoctopoHHue mnpenensl GyHKIUA. beckoHeuHbId Tpenen (QyHKIWW. PazmudHbie BUIBI
HEONPENEIEHHOCTEN M MX packpbiTue. [lepBblil Npu3HaK CyHIeCTBOBaHMs mpenaena. Bropoit
MpU3HAK CYIIECTBOBAHUS Ipejesia MepeMEeHHON (Teopema o cxaTod mnepemeHHoi). Yucio "e",
HaTypayibHble jorapudmel. [lepBbiii 3amedaTenbHbIN npeaen. Bropoil 3ameuaTenbHbI mpenen.
Knaccudpukanus OeckoHeuyHo wmanbix. HenpepsiBHOCT (QyHkuuu. CBOHCTBAa  (YHKIIHIA,
HenpephrIBHBIX B Touke. PaspeiBel ¢yHkiuu. Knaccudukanuss Touek paspbiBa (QYHKIUH.
CnoxHas GyHKIUS U €e HepepbIBHOCTh. HenpephIBHOCTE 3nieMeHTapHbIX GyHKIM. CBolicTBa
GbyHKIMH, HeMTpepbIBHBIX Ha oTpe3ke (Teopembl bonbiano-Komm u Teopemsl Beitepintpacca).

4. InddepeHunanbHoe HCHUCTICHAE (l)yHKI[I/IgI O/THOM NepeMeHHOoM



41 Omnpenenenue mnpousBogHoN. HeoOXxommmoe yciioBHE CYIIECTBOBAHHS IMPOU3BOIHOM.
['eomeTpuyeckuii CMBIC TPOU3BOJHONW. YPaBHEHHUs KacaTeJIbHOM M HOpMaid. MexaHu4yecKui
CMBICT MPou3BOHOM. [Ipon3BoHBIE OCHOBHBIX 3JIeMEHTapHbIX (yHKIUI. OCHOBHbBIE MpaBUiIa
nuddepennupoBanus. [IponsBoaHast cinoxHoi u oopatHo pyukiuit. Juddepennman pyHkium
U ero reoMerpuueckuid cmpici. HuBapuantHOCTh GopMmbl auddepenuuana. [IpumeHenue
mubdepeHnrana K MOpUOTMKEHHBIM BBIYUCICHUAM 3HaueHUd QynHkuuu. [IpousBonHbie u
muddepeHIanbl BHICIIUX TOPAAKOB. MeXaHM4eCKHil CMBICIT BTOpOi mpon3BoAHONH. OCHOBHbIE
teopembl  nuddepernuanpbHoro  ucuucienus:  DPepma, Pomnmsa, Jlarpamka, Komm.
HuddepennmpoBanne GyHKIMN, 3aJaHHBIX MapaMmeTpudecku. JuddepeHnupoBanre HESBHBIX
G YHKIIHA.

42 Tlpunoxenue MOHATUS mpousBoaHas. [IpaBuno JlomuTans. AHaIUTHYECKUE MPHU3HAKH
BO3pacTaHus U yObIBaHUS (PYyHKIIHH.

Oxctpemymbl pyHkuuu. Heobxoanmoe M 10CTaTOYHBIE YCIOBHS CYIIECTBOBAHUS SKCTPEMYMaA.
HaubGonpiiee m HauMeHbliee 3HaueHUs (YHKIUUM Ha OTpe3ke. BBIMYKIOCTh M BOTHYTOCTH
rpadpuka GyHKIMK, TOukM Teperudba. AcumntoTel rpaduka QyHkuuu. OOmWMIl  1UIaH
uccienoBanus QyHKIIMU U IOCTPOCHUS ee Tpaduka.

5. AuddepenunaibHoe ucuncjieHne PyHKIHN HECKOJIbKHX MepeMeHHbIX

[TonsatHe QYHKIUM HECKOJBKHUX IepeMeHHbIX. I[loBepxHocTH BTOporo mnopsjaka. YacTHble
pOM3BOJHBIE (DYHKIIMH HECKOJBKUX mepeMeHHbIX. Juddepenunpyemocts (yHKIHH IBYX
nepeMeHHbIX. HeoOXoauMoe M AOCTaTOuHOE YCIOBUS MU GEpEeHIPYyeMOCTH (PYHKIUH IBYX
nepeMeHHbIX. [lomHOE mpupamenne u nmonHbd Auddepernran GyHKIUN ABYX MEPEMEHHBIX.
HuddepenurpoBanre CloXKHOW (QYHKIUM JBYX I[epeMEHHbIX. YacTHble NPOU3BOJHBIE H
muddepeHIHanbl BHICIIUX TOPSAKOB. DKCTPEMYMbl (DYHKIUU ABYX HE3aBUCUMBIX IEPEMEHHBIX.

6. UHTerpajbHOe HCYHMCIEHH e

6.1. Ilonarue mnepBoOOpa3HOW M HeompeneleHHOro uHTerpaida. (OCHOBHBIE CBOICTBa
HEOIpeJesIeHHOro uHTerpana. Tabmuua OCHOBHBIX HHTErpaioB. VHTerpupoBaHuE METOJIOM
3aMeHbl IIepeMeHHOH (mojcTaHoBKo). MHTerpupoBanue ¢GyHKUUH, colepKalluX KBaJpaTHBINA
TpexuiaeH. MHrterpupoBaHue 1o yacTaM. VIHTerpupoBaHue palMOHAIBHBIX  JIPOOEH.
HNuTerpupoBaHue  TPUTOHOMETPUUYECKHUX  BbIpaXkeHWil.  MHTerpupoBaHne  HEKOTOPBIX
uppanroHaabHbIX QyHKIMHA. [ToHsATHE 0 "HEOepymMXCca" UHTETpaax.

6.2. 3amaya 0 BHIYMCIICHUH IUIOMIAIM KPUBOIMHEHHON Tpamnenuu. OnpeesneHue ornpeelIeHHOro
uHTerpana. CBolcTBa omnpeneneHHoro uHrerpana. OmnpeneraeHHbI HHTErpal ¢ MEPEMEHHBIM
BepxHUM TmpenenoMm. Teopema bappoy. Berumcnenue ompenenenHoro uHTerpaia (popmyna
Hrrotona-JleiiOHuia). 3amMeHa mepeMeHHON B OMpeNeieHHOM uHTerpane. MHTerpupoBanue mo
qacTsM B omnpezaeneHHoM uHTerpaie. HecoOcrBennsie unterpansl I u Il pona. Ipunoxenus
OTIpENIeJIEHHOr0 MHTEerpaja K peIIeHUI0 I'eOMETPUYECKUX M (U3MYECKUX 3a7ay (BBIYMCIICHHE
IoIaAeH MIOCKUX (UTyp B JEKapTOBOM M MOJIIPHOM cUCTeMe KOOPJUHAT, JUIMH YT, 00beMOB
TeJ BpallleH!s, paboThI U T.1.).

7. InddepenuuaibHbie ypaBHEHUs!
[Tonstue o muddepeHunanbHOM ypaBHEHHMH M ero pemeHuu. OOmiee M 4YaCTHOE peIeHHs.

®dopMynHpoBKa TEOpEeMbl CylnecTBoBaHus permeHus 3amaun  Kommum. Juddepennmanbabie
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ypaBHEHHS TEPBOro Mopsaka (C pa3ieisioNIMMUCS MEePEeMEHHBIMHU; OIHOPOJHBIC; JTHHEWHBIE,
ypaBHenue bepnymm). Jluddepennmanbupie ypaBHeHHs BHICIIUX TOPSAKOB. OOIIME MOHSTHS.
Juddepenunansupie ypaBHEHUS BTOPOTO MOPSAKA U BbIIIE, AOMYCKAIOIINe

MOHIWKEHUe mnopsaka. Jluneitnsle ogHoponHble auddepenunanbabie ypaBHeHus. CTpyKTypa
oOuiero pemieHus. JIuneitHple 0JHOPOIHBIE U HEOAHOPOAHBIE NUd(epeHIalbHbIe ypaBHEHUS
2-TO TOpAJKA C MOCTOSHHbIMH Kod(duirentamu. [loctpoenue oOiero pemeHus: JTMHEHHOTO
OJIHOPOJHOTO ypaBHEHHUS 2-TO MOpsJIKa C IMOCTOSHHBIMH KO3(PPUIHEHTaMU. YpaBHEHUS C
MPaBOM YacThIO B BUJI€ KOHCTAHTHI, SKCIIOHEHTHI, TAPMOHUKH.

8. PaambI

YucnoBsle psanpl. [IoHATHE YUCIOBOTO psifia U €ro CyMMBI. Psii reOMETpHUYECKOM TTPOrpeccu.
[Tpocteiiie CBOMCTBA YHCIOBBIX psAA0B. HeoOXOoAMMBIN NpH3HAK CXOJUMOCTH psja.
JloctaTouHble MPHU3HAKH CXOJUMOCTH PSJOB C IIOJOXKHUTCIBHBIMH UYJICHAMH: IPU3HAKH

cpaBHeHwUs, JlanamOepa, MHTerpaJibHbIA IpU3HaK. 3HaKouepeayromuecs paasl. Teopema

JleiiOHuua. 3HaKonepeMeHHbIe PsIbl. AOCONIOTHAS U YCIOBHAs CXOAUMOCTH. DyHKIIMOHAIBHBIE
pAIbL,
cxoaumocTu. Pl o crenensam (X —a). Paasl Teinnopa u Makiopena. PazinoxeHne HEKOTOPbIX

ocHOBHbIe TmOHATHSA. CreneHHble psabl. CBOWCTBA CTENEHHBIX PSIIOB, 00JACTh

aIIeMeHTapHbBIX (yHKIMH B psaasl Telnopa u Makiopena.

6. MeToanueckue MaTepuaJibl 1J151 00Y4AIOIIMXCSl IO OCBOEHUIO TUCIIUILTHHBI

6.1. CamocTrosiTesibHAsA paGoTa 00y4aIOIMXCS 10 JUCIUILINHE (MOLYJII0)

Ounas popma oOydeHus

Ne Pasnes (teMa) AUCHMILIUHBI 3ananue Yacel| Meroauveckue dopma
n/m pPeKoOMeHJAaluu | KOHTPOJIsI
Pexomennyema
sl IMTEeparypa
1 | Pa3mea 1. DiiemeHTBI 3
JIMHEHHOM aaredpbl
Matpu1lbl 1 OMpeAEHUTENN. N3yuenue 1 N3yuenue Ormpoc Ha
®opmynsl Kpamepa, onepanuun
Ha/l MATPULAMA. Perenne TEOPETUYECKOTO TEOPETHUYECKOT | TPAKTUYECKOM
CUCTEM MaTPUYHBIM Marepuana 0 Marepuaia |3aHITHH, 3a4eT
criocobom. MccnenoBanue u JeKITHiL. JIEKIIHH,
pEILIEHNE CUCTEM JIMHEUHBIX S —
anreOpandyecknx ypapHennii | BbimonHeHue 2 Pa30op
metonoM ["aycca. n/3. AOMAIIHETO JTOMAITHAX
3aJjaHus 3a1aHuit
Beinonnenune 5 [1], [2], [4] [5], 3amura
TUIIOBOTO TUIIOBOTO
pacuera Ne 1 o pacyera
TeMe
«Matpuusl 1
OTPEIETUTENH.
Cucremsl
JINHEMHBIX
YpaBHEHUN».

11



Pazgen 2. DjaeMeHThI

BEKTOPHOI1 aJredpbl 1 6
AHAJIMTHYECKON reoMeTpuu
Eggggg;; gaH;eHHHe Nzyuenue 2 Boimonnenue Onpoc Ha
reOMETPUYECKUME BEKTOpaMy. | TEOPETHUECKOro JOMAIITHEro | MPaKTUYECKOM
[Tpoekuus BeKTOpa HA OCh, Marepuaia 3aaHus, 3aHSATUH, 324ET|
pasJoKeHNUE BEKTOpa o JIEKIIHIA. H3yUCHHE
opTaM KOOPAMHATHBIX OCEH.
JlelicTBUA Ha/l BEKTOpaMH B TCOPETHCCKOT
KOOpPJMHATHOU (opMme. 0 Marepuaia
Hesnuneitnbie onepannn Hat BLITIONHEHME 4 JEKIUI Paz6op
BeKkTopamu. JIunernas 11.121. 16
HE3aBMCUMOCTH BEKTOPOB U /3. [1], [2], [6] AOMaIIHHuX
0as3uc npocrpaHcTsa. [Ipsimble 3a/laHui
Ha 11ockocty. Kpuseie
BTOPOTO MOPSAKA.
3 | Pa3gen 3. BBeaenue B 6
MaTeMaTH4YeCKHil aHAIN3.
Teopus npenenon
(DYHKIIHS 1 €€ CBOHCTBA. N3yuenue 1 Bremonnenne Ormpoc Ha
[Ipenen GpyHkuMHU, OCHOBHBIE
TEOPEMBI O IIpejenax. TEOPETUIECKOTO JOMAIITHEr0 | MPaKTUYECKOM
beckoHeyHO Mainble U Marepuaia 3aaHus, 3aHSTUH, 3a4ET]
OeckoHeYHO OosbLINEe JIEKIIHiL. M3yUCHHE
YHKIIUH, UX CBOMCTBA.
%)aMe‘-IaTeJII)HBIG IIPECIIBL. Beirnonnenne 4 TeopeTicckor Pazbop
HenpepriBHOCTH QyHKITHIA. /3. 0 MaTcpuaia JIOMAIITHUX
JeKnuu 3aaHuN
IloaroroBka x 1 [1]. [2], [7] KonTponbhas
KOHTPOJIbHON pabota
pabote Ne 1 o
teme "[Ipenens
u
HETIPEPHIBHOCTH
byHKIIR".
4 | Pazpgen 4. 12
JudpdepenunanbHoe
HCYHCJIeHHe (DYHKIIUH OHOMH
TepeMeHHOM
4.1 | llponsponna, ce N3yuenue 2 Bemonnenune Omnpoc Ha
TEOMETPUUECKUHN 1
MEXAHNIECKHN CMBICIL. TEOPETUYECKOTO JOMAIIIHETO | IPAKTUYECKOM
(DO(EM}/JILI Y TIPaBUITU MaTtepuana 3ajaHus, 3aHSTHUH, 3a4ET]
lgIH (epeHIpoBaHHS. JIEKIUH. U3y4yeHue
POU3BOJIHAS CIIOKHON
(I)gmcum/l. [IpouzBoHbIE TeopeTrieckor
0OpaTHBIX 0 MaTcpuajia
TPUTOHOMETPHHICCKHUX Brinonsenue 4 JIEKIAH Paz6op
bynakuwmii. [Tonstue 11121 17
niddeperana 1 ero /3. [1], [2], [7] JIOMAIITHUX
NPUMEHEHUE B 3aJaHuN

MPUOJIMKEHHBIX
BBIYHCIICHUSIX.
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4.2

IIpusokeHue MOHATHUS Brimosaenune 6 N3yuenue Crauya
npousBoaHas. OOee WHJIUBULYATbHO TEOPETUYECKOT | UHIUBUTYAITbH
uccie10BaHne QYHKLIMHM C ro JOMAILHETO 0 Marepuana |Oro JOMAIIHErO
IOMOIIbIO IMPOU3BOIHOU 3a/1aHUsI Ha JIEKIINH 3aJaHus
reny: [41, [2], [7]
«Uccnenosanue
byHKIIIN c
MIOMOIIIBIO
MPOU3BOJHON»
5 Paszngea 5. 4
JudpdepeHunanbHoe
ucumucjieHue GyHKuumn
HECKOJIbKHX IepPeMEeHHbIX
DYHKLHMA HECKOIBKHAX N3yuenune 1 Brimonnenue Omnpoc Ha
nepemMeHHbIX. YacTHble
npou3BoHbIe. [IproxKeHus TEOPETUYECKOT O JIOMAIIHETO | MPAKTUYECKOM
MOHSITUS YACTHBIX Marepuaia 3aJaHHUsl, 3aHATUH, 3a4€ET|
IPpOU3BOIHBIX. JIEKIIUIA. HA3Y4YECHHE
BeimonHenue 3 | TeopeTuHecKor Pa36op
/3. 0 Matrcpuaia JOMALIHUX
JICKINH 3aJaHni
[1], [2]
IlogroroBka k| 36 N3yuenue OK3aMeH
caayde SK3aMeHa TEOPETUYECKOT
0 Marepuana
JEKIUN
[1], [2], [5] [6],
[7]
6 | Pa3mex 6. UuTerpannHoe 20
HCYHCJICHHUE
6.1 | Onpenenenue nepsoobpastoi N3yuenue 2 Brimonnenue Omnpoc Ha
Y HEOIIPEIEIIEHHOT O
unTerpana. HerocpeacTeuHoe | TEOPETHYECKOTO JIOMAIIHETO | MPaKTHYECKOM
uHTerpupoBanue. OCHOBHBIE Marepuaia 3aJJaHus, 3aHATUH,
ﬁeTOHH AHTCTPUPOBAHMA. JICKITUH. W3y4YCHHE SK3aMeH
HTErPUPOBAHUE
3JIEMEHTAPHBIX (QYHKINH. BeirnonHenune 4 TeopeTiieckor Paz6op
HebGepymrecss MHTETpaibl. /3. 0 MaTepuaia JOMAITHUX
JICKIIH 3a1aHui
JlokazarenbCcTBO 2 [1], [2], [9] DK3aMeH,
HEKOTOPBIX KOHTpPOJIbHAS
HEOIIPEIEIICHHBI
X UHTETPAJIOB.
HNurterpupoBanu
e
OMHOMHUATBHBIX
BBIPAKCHMI.
6.2 | OnpeneneHHblit HHTErpai u N3yuenne 2 N3yuenne Ompoc Ha
€ro BBIYHCIICHUE.
TIpHIIOKEHUS ONPeIeeHHOro | TEOPETHYECKOTo TEOPETUYECKOT | MPAKTHYECKOM
UHTEerpana. Marepuaia 0 MaTepuaia 3aHSATHH,
JIEKLUH. JEKIUN 3K3aMEH
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Beinonnenue 2 [1], [2], [9] Pa360p
/3. JTOMAITHUX
3a1aHUI
Brimonnenue 8 3amura
TUIIOBOTO TUIIOBOTO
pacuera Ne 2 rio pacuera
teme:"Onpenen
CHHBIN
HHTErpai u ero
MIPUIIOKEHUS.
Pasznea 7.
e 20
epeHUHaIbHbIe
YPaBHeHHs
llorstre o N3yuenue 4 Beimonnenue Omnpoc Ha
nuddepeHIaIbHOM
YPABHEHUH U €TI0 PELICHHH. TEOPETUYECKOIO JOMAIIHEr0 | MPaKTHYECKOM
o0111ee ¥ YaCTHOE PEIICHHUS. Marepuaia 3aaHus, 3aHATHH,
3anaya xowm. JIY 1-ro JIEKITHIA. M3ydeHHE 9K3aMeH
MOPAIKA: C Pa3ACTSIOUUMUCS
MepEMEHHBIMU, OJTHOPOIHBIC, TeoperuHeckor
JIMHEHHBIE. Y paBHEHUS 0 MaT€puajia
bepnynnu. Hekotopbie BUabI BhIHOTHEHHE 12 JEKIHi Pas6op
Y 2-ro nopsizka v BhIIIIE, )
JIOITYCKAIOIIUE TIOHNKCHHE /3. [1], [3]. [8] AOMalHuX
nopsiaka. Jluneinsie 1Y 2-ro 3aJaHu U
MOPSAIKA OJTHOPOAHBIE U
HeoJIHOpoAHbIe. CTPYKTypa UX
00111eT0 pereHusl.
[Toctpoenue oO1Iero petieHus
JIMHEUHOTO 0AHOpoaHOTO /Y
2-TO TIOPS/IKA C IIOCTOSTHHBIMU [Toaroroska K 4 Konrposnbrast
koadunmentamu. /1Y co KOHTPOJIbHON pabora
CTICIHANTLHOM MPABOM 9acCThIO | pagore Ne 2 110
B BHJIC: KOHCTAHTBHI,
SKCIIOHEHTHI, FADMOHHUKH. Teme
«Auddepennua
JIbHBIE
YpaBHEHUS.
Pasznen 8. Paabl 16
HlorsTre wucoBoro psna, ero N3yuenne 4 Bemonnenune Omnpoc Ha
CyMMa U CXOAUMOCTb.
TIpu3HaKu cX0AMMOCTH TEOPETUYECKOTO JOMAIIHEro0 | MPaKTHYECKOM
3HAKOMOJOKHUTENbHBIX PAIOB. | Marepuala 3a1aHus, 3aHSTHH,
i%axonepeMeHHHe PAIBL. JICKIWHN. W3y4YCHHE AK3aMEH
THas U BHasI
COJLIOTHAA 1 yCIIOBHA TEOPETHYECKOT
CXOJUMOCTb.
3HAKOUEPENYIOLIECS PAIBL, Beinonnenue 12 0 Marepuana Pa360p
npu3Hak JlerOHuIa. /3 JEKIUN JOMAIITHUX
CreneHHoOM psa U ero 00JacTh [1], [3], [10] 3agaHuit
CXOJUMOCTH. A
Honroroeka k 10 N3yuenne KomnokBuym
KOJIIOKBUYMY TEOPETUYECKOT
0 Marepuana
JEKIAN

[1], [8], [9] [10]
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HoxroroBka x 10 Nzyuenue 3auer
3a9€Ty TEOPETUYECKOT | [TpchMEHHbIH
0 Marepuana TecT
JEKIHH
[1], [8], [9] [10]
3aounas popma oOydeHHS
Ne Paznen (teMa) auCUMIUIMHBI 3aganue Yacel | MeToanueckne dopma
/i PEeKOMEHIAlUM | KOHTPOJIS
Pexomenayema
sl JIMTeparypa
1 Pa3nena 1. DieMeHTDBI 8
JIMHEHHOH aaredpbl
%IanHum 1 OTIPCACTUTCIH. N3yuenue 1 N3yuenue Omnpoc Ha
opmyibl Kpamepa, onepauuu
HaJ| MATPULIAMK. Pelierne TEOPETUUECKOTO TEOPETUUYECKOT | IPAKTUYECKOM
CHUCTEM MaTPUYHBIM Marepuaia 0 MaTepuana |3aHATHH, 3a4eT|
crocoboM. MccnenoBanue u JIEKIIHiL. JIEKIIHiA,
pELIEHUE CUCTEM JIMHEHMHBIX S —
anredpanvyecknux ypaBHEHUH Beimonnenne 2 Paz6op
METOAOM Faycca. I[/3_ AOMAaIIHEr o JOMAIIIHHUX
3a7aHus 3a1aHuit
Brinonnenue 5 [1]. [2], [4] [5], 3amura
TUIIOBOTO THUIIOBOTO
pacuera Ne 1 o pacuera
TEME
«Matpuupsl u
OIIPEACIUTENH.
Cucremsl
JINHENHBIX
YPaBHEHHUI.
2 | Pazngen 2. DiieMeHThI 6
BEKTOPHOMH aJredpsbl U
AHAJIUTHYECKOM reoMeTpHH
Bexroper. Jlunerinbie N3yuenue 2 Bemonnenune Omnpoc Ha
orepanuu HaJl
reOMETPUYECKIUME BEeKTOpaMy. | TEOPETHYECKOrO JOMAIIIHETO | IPAKTUYECKOM
[Ipoekius BEKTOpa Ha OCh, Marepuaia 3ajaHus, 3aHSTHUH, 3a4eT]
OpTaM KOOPAWHATHBIX OCEH. TEODETIHIECKOr
JlelicTBus Hax BEKTOpaMu B p
KOOpJMHATHOH (opMme. 0 MaTepuaja
HenunnelHble orniepannn Hajt BhIHOMHEHHE 4 JeKui Pas6op
BeKTOpaMu. JInHenHas y 11 121. 6
HE3aBHCHMOCTD BEKTOPOB U 3. [11. [2]. [6] AOMAITHAX
6a3uc npoctpancta. [Ipsvpie 3aTaHU I
Ha miockoct. Kpuseie
BTOPOTO MOPSAKA.
3 | Pa3nen 3. BBenenue B 6
MaTeMaTH4YeCKUH aHAIu3.
Teopus npenenos
DYHKLHA H €€ CBOHCTBA. N3yuenue 1 Brimonnenue Omnpoc Ha
[Tpenen GpyHKIMHU, OCHOBHBIE
TEOpeMbl O IIpe/Ienax. TEOPETUYECKOTO JOMAIIHEr0 | MPaKTUYECKOM
beckoHE4YHO Masble U Marepuaia 3aJaHusl, 3aHATHUH, 324ET|
0ECKOHEUHO OOJIBIIINE JIEKIIHIA. H3yUCHHE

15



YHKIIMH, UX CBOKCTBA.

aMeyaTeNbHbIE MPEeeIIbl Brmonnenne 4 TEOPETIHCCHOr Pasoop
. MaTepu
HenpepbIBHOCT DYHKITHIA. /3. O Matepuaja AOMAIIHAX
JCKIHH 3aJaHu
[ToaroroBka k 1 [11, [2], [7] KonTponbhas
KOHTPOJIbHOU pabota
pabote Ne 1 mo
teme "[Ipenesnnl
u
HEMPEPHIBHOCTh
¢byakuun".
4 Pasznea 4. 12
Aunddepenuunanbuoe
Hcunciaenne GyHKIUM OTHOI
nepeMeHHOI

4.1 | lponssonna, ee Uzyuenue 2 Berimnonuenne Omnpoc Ha
TEOMETPUYECKUI U
MEXAHMUECKHH CMEICIL. TEOPETUYECKOIO JIOMAIIHEr0 | MPaKTUYECKOM
CDoCEMyJH)I Y TIpaBUIIU Marepuaia 3aJaHus, 3aHSTHUH, 3aYET]
ﬁﬂ (hepeHIHPOBAHHUSL. JIEKIUH. HA3Y4YECHHE

POU3BOJIHAS CIIOKHON
¢byakuuu. [IponsBoaHbIe TeoperuHeckor
00paTHBIX 0 MaT€puajia
TPUTOHOMETPHUYECKHUX BLIDOMHEARe 4 JIEKIMHA Paz6op
Qymxuuit. IlomsTne /3 [11,[2], [7] OMAIIHUX
nuddepeHrana 1 ero /3. r Leb A .
MPUMEHEHUE B 3a/laHui
MPUOJIMIKEHHBIX
BBIYHCIICHUSIX.

4.2 IpumnoxxeHne MOHSTHUS Brinonnenne 6 N3yuenue Craua
npounsBozHas. Obmiee WHIWBUYaJIbHO TEOPETUYECKOT | UHAUBUIYaJIbH
MCCIIeI0BaHNEe (QYHKIHH C ro JOMalllHEro 0 Marepuaiga |Oro JOMAIlHeEro
IOMOIIbIO MPOU3BOTHOU 3aJaHus Ha JISKIIUH 3aJIaHus

TeMy: [1], [2]. [7]
«HccnenoBanue
byHKIIIT c
IIOMOLIBIO
MPOU3BOTHON»
5 [ Pasgea S. 4
JudpdepenunanbHoe
HCYHUCIeHHe PYHKIIUH
HECKOJIbKHNX MepeMeHHbIX
DYHKLHH HECKOIBKIX N3yuenne 1 Bemonnenne Ormpoc Ha
nepemMeHHbIX. YacTHble
npon3BoHble. [IproxkeHus TEOPETUYECKOTO JOMAIIHEr0 | MPaKTUYECKOM
MOHSTUS YaCTHBIX Marepuaia 3aJaHus, 3aHSATUH, 3a4ET|
IIPOU3BOJHBIX. JIEKIIU. N3y4YeHUe
Beimonnenue 3 | TeopeTHHccKor Pas6op
a/3. 0 MaTepuaia JIOMAaIIHHUX
JACKIUH 3a1aHUN

[1]. [2]
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ITogroroBka k| 36 Nzyuenue DK3aMeH
c/aue dK3aMeHa TEOPETUUECKOT
0 MaTepuana
JEKIUH
[1], [2], [5] [6],
[7]
6 | Pa3mex 6. UuTerpaabHoe 20
HCYHCIEHH e
6.1 | Onpenenenue nepeoodpasHoit N3ydenue 2 Boimonnenue Ornpoc Ha
Y HEOMPEIEJICHHOTO
unTerpana. Herocpeactsauoe | TEOPETHYECKOrO JIOMAIIIHETO | MPAKTHYECKOM
uHTerpupoBanue. OCHOBHBIC Marepuaia 3a1aHus, 3aHSTHH,
ﬁeTOHH HHTCIPUPOBAHHA. JIEKIUH. W3y4YCHHUE JK3aMEH
HTETPUPOBAHUE
AJIEMEHTAPHBIX ()YHKIIHH. Brinonnenne 4 TeoperHieckor Pas6op
HebGepymmecs nHTETpaHL. /3. 0 MaTcpHaia JIOMAIIHUX
JICKIIH 3a1aHui
JlokazaTtenbcTBo | 2 [1], [2], [9] DK3aMeH,
HEKOTOPBIX KOHTPOJIbHAs
CBOWCTB pabota
HeoMpeeIeHHBI
X UHTETPAJOB.
HuTerpupoBanu
e
OMHOMHATBHBIX
BBIPAKCHUI.
6.2 | OupeneseHHblI HHTErpal 1 Nzyuenue 2 Nzyuenue Ompoc Ha
€ro BBIYUCIICHHE.
TIpUIIOKEHNS OlIPeClIeHHOro | TEOPETHHYECKOro TEOPETUUYECKOT | MPAKTUYECKOM
WHTETpaa. MaTtepuana 0 MaTepuana 3aHSTHH,
JICKIWH. JEKIUH SK3aMEH
Brimonaenune 2 [1], [2]. [9] Paz6op
/3. JOMAIITHUX
3aJaHuN
Brimonnenue 8 3amuTa
TUTIOBOTO TUTIOBOTO
pacuera Ne 2 nio pacuera
teMme:"Onpenen
CHHBIN
WHTETpal U ero
TIPUITOKEHUS.
7 | Pasgea 7. 20
JuddepeHunanbHbIe
ypaBHeHHs
llorsrre o N3yuenne 4 Bemonnenne Ompoc Ha
Qg depeHIraIbHOM
YPABHEHNH 1 €T0 PELICHHH. TEOPETUYECKOTO JIOMAIITHETO | TIPAKTHYECKOM
00111ee ¥ YaCTHOE PEIICHHS. MaTtepuana 3aj1aHus, 3aHSTHH,
3amaya ko, JIY 1-ro JIEKIIHIA. M3ydeHHe 9K3aMeH
MopsiIKa: TISTFOLITUMUCST
OpAJIKa. € PasACIIAIOLIUMHUC TEOPETUUECKOT

IIEPEMEHHBIMU, OJTHOPOJHBIE,
JIMHEUHBIE. Y paBHEHUS
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bepnymnu. Hexkoropsie Buabl BhIHOMHEH e 12 JIeKIIHi Paz6op
Y 2-ro nopsika u BbIIIIeE, /
JIOTTyCKAIOIINE TTOHUKCHUE 3. [1], [3], [8] AOMaIIHUX
nopsiaka. Jluneinsie 1Y 2-ro 3ajaHUN
HOpsJIKa OJTHOPOAHBIE U
HeoTHOpoaHbIe. CTPYKTypa UX
00111ero perneHusl.
[TocTpoenue o01Iero peneHus
JIMHEUHOT O 0AHOpoAHOrO /Y
2-T0 TOPSIKA C TOCTOSTHHBIMH [Toaroroska 4 Konrposnbhast
koaddurmentamu. 1Y co KOHTPOJIbHOU pabora
CTICIMATTLHOM NIPABOM 9aCTBIO | pagore Ne 2 110
B BU/JIC: KOHCTAHTHI,
5KCIIOHEHTHI, FAPMOHHUKH. TeMe
«Auddepennna
JIbHBIE
YPaBHEHUS.
Pa3nea 8. Psigbl 16
1lonATHE UMCII0BOrO psifa, ero N3yuenue 4 Beimonnenue Omnpoc Ha
CyMMa U CXOAUMOCTb.
TIpu3HAKH CXOMUMOCTH TEOPETUUECKOTO JIOMAIITHEro MPAKTUYECKOM
3HAKOIOJIOKUTETIbHBIX PAZIOB. | Marepuaia 3aaHus, 3aHSTHH,
i%aKOHePeMeHHHe PAIBI. JIEKIH. U3y4yeHue 3K3aMEH
THast U BHasI
COJLIOTHAA 1 yCIIOBHA TEOPETUYECKOT
CXOJUMOCTb. 12 5
3HAKOYEPE/yIOLHECs. PSIBL, Boimonnenue 0 MaTepuana Pazbop
npu3Hak JlenOHuIa. /3 JEeKIUi JOMAITHIX
CrenenHoil psia u ero o61acTh [1], [3], [10] 3amanmii
CXOJUMOCTH. A
Honroroeka k 10 Wzyuenue Komnoksuym
KOJLUIOKBHYMY TEOPETUYECKOT
0 Marepuana
JIEKIAN
[1], [8], [9] [10]
Honaroroska x 10 N3yuenne 3auer
3a4ery TEOPETUYECKOT | [TpchMeHHBIH
0 MaTepuana TecTt
JEKIUI
[1], [8], [9] [10]

6.2. MeToauyeckne peKOMeHIAUMHU CTYA€HTAM, H3YYAIOIUM JUCHUILTHHY
«MaremMaTukKa»

CTyneHTy HacTOSITENIbHO PEKOMEHJIyeTCs MOCeIIaTh JIEKIUHU BBUAY OOJBIIOrO oO0bema
TEOPETUYECKOr0 U MPAKTUYECKOr0 Marepuaja AUCUMIUIMHBL Ha snekuuu HyXHO 00s3aTenbHO
COCTaBJISITh KOHCIIEKT.

OT0 Heo0XoIMMO IO TOM MpHUYMHE, YTO B BHAY CHEHUDUKH

MaTEeMaTUYeCKOro  sI3bIKa  CaMOCTOsITeNbHass pabora ¢  ydeOHOM  JuTeparypou  0e3

MPEIBAPUTENIBHON MOJTOTOBKH MOYKET OKa3aThCsl BECbMa 3aTPYAHUTENIBHOW. 3a MPOMYIIEHHbBIE
JEKIMA W TPAKTUYECKHE 3aHATHUS CTYACHT [IOJDKEH OTYUTAThCS TMepell MpernoaaBaTeieM,

IpeJIcTaBUuB pedepaT Ha MPOIYIICHHYIO TEMY U BBIIOJIHUB JIOMAaIllHEe 3aJaHHE M0 TEME.
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bonbiioe BHMMaHME CTyAEHTaM CIEIyeT YIEISATh CaMOCTOSATEIbHOW padoTe, KOoTopas
CKJIQ/IBIBAETCS U3 U3YUYCHHSI MaTepUasoB JIEKIMI U PEKOMEHIYEeMOU JINTEPaTyphl, MOJTOTOBKE K
MPAKTUYECKUM 3aHSATHSM [0 BOMpPOCaM M 3aJaHMsIM, BBIJAHHBIM IPENOJiaBaTeIsIM B KOHILIE
JEKUMU M TPAKTHUYECKOro 3aHATHS, HamucaHusi pedeparoB U 0GOpMIICHHS MPE3eHTALUM.
BreimonHenune THMOBOro pacueTa, Kak M HamucaHue pedepara, - TBOPUECKUN u
CaMOCTOSITENIbHBIM  Mpollecc, IMOKa3blBalOUi U (HOpPMUPYIOIIMH  yMEHHE CTyACHTa
CaMOCTOSITENIbHO CTaBUTh, PellIaTh 3a/1a4k, paboTaTh C JIUTEPATYpOi, MPOBOAUTH UCCIIEOBAHMUS,
JIeJIaTh BBIBOJIBI.

CucremaT4eckoe HW3Y4EHHE MaTEpHUaJOB JIEKIMM M TOATOTOBKA K IPAKTUYECKUM
3aHATUAM - 3QJI0I HAKOIUICHUS IIyOOKHMX 3HAHUW M YCHEIIHOM caayu 3adeta / dK3aMeHa I0
matematuke. CTyAeHTaM cCleqyeT MOMHHTb, 4YTO JIOMYCKOM K DJK3aMEHy [0 MaTeMaTHKe
ABIIIETCS. OCBOEHHE Y4eOHOIl mporpamMMmbl ceMmecTpa, YTO JOJDKHO OBITh TOATBEPKACHO
BBIMIOJTHEHHBIMU ~ KOHTPOJIBHBIMH ~ paboTaMl U THUIOBBIMH pacyeTaMd. [ OTOBUTBCA K
MPAKTUYECKUM 3aHATUSAM CJIEIYeT HE TOJIBKO TEOPETHUECKU. 3a mepuoa o0yueHus HeoOXO0qHUMO
OBJIAJICTh HABBIKAMHU MIPAKTUYECKOTO UCIIOJIb30BAHUS TEOPETUUECKUX 3HAHUU.

[To uroram oCcBOCHHMSI TUCHUTUIMHBI TPOBOJAUTCS KOJUIOKBUYM, IIENTBI0O KOTOPOTO SIBISIETCS
MPOBEPKA OCBOEHHOCTHU AUCIHILTUHBI U KOMIETSHIIUH.

3auer/sK3aMeH  TMPerojiaBaTeieM MPOBOJUTCS JUISL  CTY/ICHTOB, YCIICIIHO OCBOMBILINX
muciiuiiHy. [Ipy BO3HUKHOBEHMH TPYAHOCTEH B M3YYEHHHM TOTO WJIM MHOTO pasjena
MaTeMaTHKH CTYJAEHTaM PEKOMEH]IyeTCsl MOCeIlaTh KOHCYIbTAIIUH MTPENoaBaTeeH.

6.2. TemaTuka u 3aJaHus 115 NPAKTHYECKUX 3aHATHI

Tema IMPAKTUYCCKOI'O 3aHATHA 33.IlaHI/I$I AJI TIPAKTHYCECKOI'O 3aHATUSA
3aHsAT.

1 cemecTp
JInteparypa, HeoOxonuMas IS 3aHATUM:
JIyney K.H. COopHuK 3a7ay4 1o Beiciiel marematuke. M.: Alipuc Ilpecc, 2007, T.1 [2]

Ne 1.2.2;1.2.4;1.2.6; 1.2.7; 1.2.16 (110 npaBuity
TpeyroibHUKOB); 1.2.29; 1.2.35; 1.2.36; 1.2.40;
1.2.42;1.2.44;1.2.45;1.1.6; 1.1.7; 1.1.8; 1.1.10;
1.1.15; 1.1.39; 1.2.89; 1.2.96; 1.2.97; (BBIYUCIUTH
OTIpEeACTUTEND TPEMsI CIOCO0aMH — pa3ioKEHUEM
0 CTPOKE HITH CTOJIOIY, METOAOM TPUBEICHUS K
TPEyroJbHOMY BUY U METOJIOM MOHMKEHHUS
nopsnka); 1.4.5; 1.3.12 (HaliTu paHr MaTpHIlbI MO
onpexaenenuio); 1.4.54; 2.2.6; 2.2.23 (pemuTsb
CHCTEMY MaTPUYHBIM METOJIOM | 110 (popmynam
Kpamepa); 2.3.15 (pemnts 0IHOPOAHYIO CUCTEMY
o gpopmynam Kpamepa).

Matpuupbl ¥ OIpeNeIIUTENH.
CucTembl TUHEHHBIX YPAaBHEHUM.
1-4 |Bsigaua Tunosoro pacuera Ne 1 o
Teme " MaTpHIlbl U ONPEIETUTEIIHN.
CucreMbl TMHENHBIX YpaBHEHUH .

Ne3.1.1; 3.12; 3.1.4; 3.1.5; 3.1.6; 3.1.7;

3.1.11; 3.1.18; 3.1.25; 3.1.30; 3.1.31; 3.1.35;
3.1.36; 3.1.38; 3.1.29; 3.2.18; 3.2.22; 3.3.1,
3.3.2;3.3.5; 3.3.7; 3.1.40; 3.2.20; 3.2.21; 3.3.6;
3.3.9; 3.3.10; 3.3.25; 3.3.26; 3.3.27; 3.3.29.

5—8 |DyeMeHTHI BEKTOPHOIA anre6phl U
AHAJIUTUYECKON reOMETPUH
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Ne4.2.3;4.2.5;4.2.9;4.2.13;4.2.22; 4.2.52;
4.2.53; 4.2.55 (1-4); 4.2.56; 4.2.58; 4.2.70;
4.2.74.

Ned.3.2;4.3.4;4.3.28; 4.3.29; 4.3.30; 4.3.60;
4.3.61;4.3.72; 4.3.62; 4.3.106; 4.3.124
(YpaBHEHHE TUHUM MPUBECTH K KAHOHUYECKOMY
BH]Ty, HAUTH BEpIINHY, POKYC U JUPEKTPUCY,
MOCTPOUTH ICKH3 Tpaduka).

YucnoBbie GYHKIIMHA U UX CBOMCTBA.
IIpenensl. PackpbiTue

Ne6.1.9; 6.1.19; 6.1.24 (1, 2, 5); 6.4.15; 6.4.19;
6.4.25; 6.4.31; 6.4.32; 6.4.34; 6.4.36; 6.31,; 6.3.2;

910 neonpenenennocrei. Cpasnenue  |6.3.5; 6.3.6; 6.3.9 (1); 6.3.18; 6.4.102; 6.4.104;
OECKOHEUHO MAIbIX. 6.4.110; 6.4.107; 6.4.112; 6.4.119.

11 Henpepsisrocts dyskuun. Toukn | Ne6.5.12; 6.5.13; 6.5.15 (a); 6.5.16; 6.5.17; 6.5.18
pasphbiBa. (a,B); 6.5.19; 6.5.20; 6.5.21 (pa360op); 6.5.22 (2,3)
KoHntponbnas padora Ne 1 mo teme .

12 |«@Ipenenst n nenpepsmrocTs JlemoBepcusi KOHTPOIBHOM paboTel Nel o Teme
yHKITID. «IIpenensl 1 HEMPEPHIBHOCTD (DYHKITU

7.1.2-7.1.5;7.1.12;,7.1.14-7.1.17; 7.1.22; 7.1.26;
HuddepernupoBanue GyHKIIHH. 7.1.28-7.1.41; 7.1.44; 7.4.43; 7.1.48; 7.1.52;
ITpaBuno Jlonurana. Uccnenoanue |7.1.60; 7.1.62;7.1.63. 7.3.12-7.3.17;

12-16 |pynkumit u mocrpoenune rpadukos. |7.3.19-7.3.22; 7.3.24-7.3.27; 7.3.29;
Hccnenosanne byHKImii 1 7.3.30;7.3.32-7.3.35;7.4.2; 7.4.3; 7.4.5;
MOCTPOCHNUE IPAYHKOB. 7.4.6;7.4.8;7.4.9;7.4.11;,7.4.12;7.4.14; 7.4.15.

7.4.33-7.4.40.
11.7.214 11.7.23-11.7.25; 11.7.27; 11.7.28;
11.7.39;11.1.214 11.2.7-11.2.20; 11.3.2;

17-18 DyHKINH HECKOJIBKUX 11.3.11-11.3.144 11.3.20; 11.4.5; 11.4.7-11.4.9;

NEPEMCHHBIX.

11.4.22;11.4.234 11.4.37;11.4.38; 11.4.434
11.4.44411.4.47-11.4.49; 11.5.37-11.5.404
11.5.62.

2 cemecTp
Jluteparypa, HeoOXxoaumas JUIsl 3aHATUH:
Jlyney K.H. CoopHHEK 3a7a4 1o Beiciieit matematuke. M.: Aiipuc IIpecc, 2007, T.1 [2]
Jlyney K.H. CoopHuk 3a1a4 1o Beiciieii maremaruke. M.: Atipuc [Ipecc, 2007, T.2 [3]

8.1.2-8.1.7;8.1.9-8.1.14; 8.1.16-8.1.17,
8.2.2-8.2.9; 8.2.11; 8.2.14,; 8.3.1; 8.3.5; 8.3.7;

1-5 |HeomnpeneneHHbIH HHTErpal 8.3.15; 8.3.23; 8.3.26; 8.3.4248.4.23;
6.4.2448.4.39-8.4.4148.4.44:8.5.3;
8.5.15:8.5.21:8.5.30; 8.5.37.
9.1.8;9.1.13-9.1.18: 9.1.21-9.1.24: 9.1.36:
5 9.1.39: 9.1.47-9.1.504 9.1.68; 9.1.69; 9.1.74:
5.9 |ONPEACTCHHBIA HHTETPAN. 9.1.75; 9.1.83; 9.1.92-9.1.94: 9.2.2: 9.2.44

[Ipunoxenus

9.2.13; 9.2.14-9.2.19; 9.2.56; 9.2.57; 9.2.60;
9.3.3;9.3.9; 9.3.12; 9.3.14-9.3.16; 9.3.20;
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9.3.34-9.3.38; 9.3.43-9.3.45; 9.3.64; 9.3.89;
9.3.97; 9.3.103; 9.3.171-9.3.173; 9.3.175;
9.3.178; 9.3.179.

2.1.40-2.1.49; 2.1.58; 2.1.59; 2.1.62; 2.1.63;
2.2.20; 2.2.22; 2.3.22; 2.3.23; 2.6.61-2.6.73;

9-13 | ugepenupmanyapie ypasuent |,y 5 0 he o 504 2.7.171:
2.7.174-2.7.176; 2.7.179.
14 KonTposbnas pabora Ne 2 o TemMe | JlemoBepcHst KOHTPOJIBHO#M paboThl Ne2 110 Teme
«JluddepenimanbHubie ypaBHEHU. «IuddepenimansHpie ypaBHEHUN.
Hucnosbie pspl. [lpnsnaky 1.1.20; 1.1.32: 1.1.554 1.1.76: 1.1.78-1.1.844
CXONMMOCTH HHCIIOBBIX PA/I0B. 1.1.91:1.1.100; 1.1.101; 1.1.105;1.1.110; 1.1.113.
?{HaKOqu%HX*gm“eC’I PAABL. 1.2.7; 1.2.84 1.2.124 1.2.134 1.2.174 1.2.254
PHU3HAK JICHOHUILA. 1.2.3841.2.41; 1.2.54.1.3.1; 1.3.2: 1.3.4: 1.3.54
15-17 |3nakoniepeMeHHbIE PSAbIL.

AOcomoTHas U YCIOBHAs
cxouMocThb. CTETeHHBIC PSIIbI, UX
CBOMCTBA, 00JaCTb CXOAMMOCTH.
Psaner Teitnopa.

1.3.74 1.3.12; 1.3.144 1.3.164 1.3.19; 1.3.214
1.3.224 1.3.244 1.3.26; 1.3.284 1.3.29.

6.3. TemaTnka v 3aJaHusA 1151 JTAOOPATOPHBIX 3aHATHIA (npu HanuyLUL)

He npedycmompenul

6.4. MeTozmqecmle PECKOMEHIAIUMH NJIA BBIIIOJHECHUS KYPCOBBIX paﬁoT

He npedoycmompenvi

7. IlepeyeHb OCHOBHOI U JIONOJTHUTEILHOI JUTEPATYPbI, HEOOXOTUMOIi 1J15
OCBOCHUS TUCUMILIMHBI (MOLYJIs1)

Ne
n/n

Jlureparypa

KoJua-Bo
KHHUT

Ocnosnas

Marematuka: Yueonoe nmocooue: Tom 1 / Kanpneit C.I'., Jlecun B.B.,
[TpokodreB A.A. — M.:KYPC, HUL] UH®PA-M, 2016. — 352 c.: 60x90 1/16.
— (bakanaspmuar) (ITeperér 7b1]) ISBN 978-5-906818-10-2
http://znanium.com/catalog.php?bookinfo=520540

Jlyary K.H. COopHuK 3a/1a4 110 BBICIIIEH MaTEMAaTUKE C KOHTPOJIHHBIMHU
paboTtamu: yue0. mocodue /i By30B. 1 Kypc. — 6-¢ u3n. — Mocksa: Alipuc-
npecc, 2007. — 576 c.: un.— (Bsici. obpazoBanue). — MO P®. — EH. — ISBN
978-5-8112-2326-8: 154.90; 112.00.

210

Jlyary K.H. COopHUK 3a/1a4 110 BBICIIIEH MaTeMaTHKe ¢ KOHTPOJILHBIMH
pabotamu: yue6. nmocobue. 2 kypc / nox pex. C. H. @enuna. — 4-e u3n.; 5-e
u3a. — Mocksa: Anpuc-nipecc, 2006; 2007. — 592 c.: wi. — (Bpic.
obpazoBanue). — MO P®. — EH. — ISBN 978-5-8112-2486-9: 122.00.

146

ﬂOnOﬂHumeﬂbHClﬂ

NunuBuyanpHBIC 3a1aHMS IO BBICIIIEH MaTeMaTHKE: y4ue0. mocoOue st
By30B: B 4 4./ A. Il. PsOymiko [u np.]; mox obur. pex. A. I1. PaOymiko. — 4-¢
n3a. — Munck: Beimmimnr. mk., 2009. — 304 c.: ua. — ISBN 978-985-06-1594-7

233
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http://znanium.com/catalog.php?bookinfo=520540

Ta, 2010.

5 | O.P. Boponmnosa, C.®. Karepxkuna, O.b. CanoBckas. DJIeMeHThI JIMHEWHOM | XO3pacyer
anreOpsl: pabogast rerpanb / — Kocrpoma: M3n-Bo KocTpom. roc. TeXHONI. yH-

6 | O.P. Boponiiosa, C.®. Karepxuna, O.b. CamoBckas. DiieMEHTbI BEKTOPHOM X03pacuer
anredpbl U aHATUTUYECKOM reoMeTpun: paboyas terpaab / — Koctpoma: Uz n-
B0 Koctpowm. roc. TexHoi. yH-Ta, 2012.

Boponnosa O.P.,

Karepxxuna C.®., Canosckas O.b.
MareMaTHueckuit ananus" - pabouas rerpans. Uzn-so KI'TY, Koctpoma 2015.

X03pacyer
"BBenenue B p

yH-Ta, 2011.

8 | O.P. Boponiiosa, C.®. Karepxuna, O.b. Canosckas. JJuddepenimanbHbie X03pacyer
ypaBHeHus: paboyas Tetpaab / — Koctpoma: M3n-Bo KoctpoM. roc. TexHOI.

9 | O.P. BopoHIioga,

yH-Ta, 2014.

C.®. Karepxuna,
ucumcienue: paboyas terpans / — Koctpoma: M3n-Bo Koctpom. roc. TexHou.

O.b. Caposckas.

HuTerpaibHoe | X03pacyer

10 | O.P. Boponmnosa, C.®. Karepxuna, O.b. CagoBckas. Psapl: pabodas TeTpaas / | xo3pacueT
— Kocrpoma: U3a-Bo KocTpom. roc. TexHoi. yH-ta, 2014.

8. IlepeyeHb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH
«/HTEepHeT», HeOOXOAUMBIX VISl 0CBOCHH S JUCHHUILIHHbBI

1. bubnuort
exa KI'V http://library.ksu.edu.ru/

2. OBC «YuuBepcuterckas bubimnoreka online» http://biblioclub.ru

3. DBC «Znaniumy http://znanium.com/

4. KoHCynbTaHT CryneHra. DNeKTpOHHAs OonbInoTEKa TEXHHYECKOTO BYy3a

http://www.studentlibrary.ru/

9. Onncanne MaTepuaJIbHO-TeXHUYeCKOH 0a3bl, HEOOXOAMMOM J1JIs1 OCYIIEeCTBICHUS
00pa30BaTe/IbHOIO NMPOLECCa MO TUCHUILINHE

HanmenoBanue
crnenuaJbLHBLIX MOMEIeHU U
NOMeIleHu i 115

OCHAIIIEHHOCTH CHEHAIBHBIX
NMOMeIlleHUI ¥ MOMeleHuH AJIs
CaMOCTOSITEILHOM PadoThI

IlepeyeHb TMIEH3UOHHOTO
MPOrpamMMHOro odecreyeHus.
PexBU3UTHI NOATBEPKRIAIIETO

CaMOCTOSITEILHOM paﬁDTbl HAOKYMECHTA
E - 405 - yuebOnast ayauropus i | CTouisl, CTyJbs AJ1sl 00y4arommxcs; CTod, Windows XP mo smnensun OEM
MIPOBEJICHUS 3aHATUN JEKIMOHHOTO M | CTYJ JUISI IPETIOIaBaTelsT;, TOCKa, Software (TmocTaBIIUK 000
CEeMUHAPCKOT0 THIA, TPYMIOBBIX M | MYJbTHMEJAHA - MPOEKTOP C KOMIbIoTepoM | «CHUCTEMHBIH HHTErpaTrop», JoroBop Ne
UHIUBUAYaJIbHbIX KOHCYJBTAaINi, | 6e3 BEIX0/1a B MHTEPHET. 22 I'K oT 16.12.2016r.);
TEKYILETo KOHTpOJIA u AUBC «Mapk-SQL» (mocraBmuk HITO
MIPOMEXYTOUHOU aTTecTannu «udopm-cucremay, JIOrOBOP
(156012, Koctpoma, yiL Ne 260420060420 ot 26.04.2006 T1.);
MasblnikoBcekasi, 1. 4) CBoboaHO pacrpoctpaHsemoe

E - 405 - yuebnast ayauropus uis
MPOBEICHUS 3aHATHH JEKIIHOHHOTO 1
CEeMUHAPCKOTO THIIA, TPYNIOBHIX H
WHJMBHIYaJIbHBIX  KOHCYJIBTAllUH,

TEKYILEro KOHTPOJIS u
MIPOMEXYTOUHOU aTTecTannu
(156012, Koctpoma, yiL.

ManpIkoBckas, 1. 4)

E-406, E-407, E-522, E-115 -

CTOJIBI, CTYINBS JUISI 00Y9arOIIUXCSI; CTOM,

nporpammHoe obecnieueHne: LibreOffice
(tun munensun - GNU LGPL v3+).
AmnTuBupyc Kacnepckoro Jlunensus
1c06-141124-06444
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yueOHast ayANTOpUsl AJIsl IPOBEACHUS

CTYJI AJid niperoaaBaTeisd; JOCKa.

3aHATHN JIEKIIUOHHOTO U | MynsTUMeIUa HEHTP: MePCOHANTBHBIN

CEeMUHAPCKOT0 THIA, TPYMIOBBIX M | KOMITbIOTED - | HIT, MOHHUTOP,

WHIUBHYaTbHBIX KOHCYJIbTAIMH, | BUACOMPOCKIIMOHHOE 000pYI0BaHHUE ,

TEKYIIEro KOHTPOJIsS M | 9KpaH HACTEHHBIH,

IIPOMEXYTOUHOM aTTecTaluu

(156012, Koctpowma, yIL.

MansIkoBckas, 1. 4)

b1-202 - IIOMEILEHUS i | YnrameHeiit 3an Ha 128 wmHmuBuayansHBIX | AUBC MapkSQL - 3mr. Windows XP

camocTosTenpHOU paboTsl (156000,
r. Kocrpoma, yn. IlatHuikas, .
2/18)

pabounx MecT, KONMPOBAIBHBIH ammapar -
11T.; 5KpaH U MyJIbTHMEANHHBIA TPOEKTOP
- lmT.

ONeKTpOHHBIN 4YHTaNbHBIA 3anm: Paboune
Mecrta, ocHameHHble [IK, oObeanHeHBIMU
JIOKAJIbHOM CEThIO C BBIXOJOM B UHTEPHET -
25mrt.; nemoHctparmonHas LCD-manens -
lwr.; ayauo 2.1 - 1iT.; OpUHTEPHI B T.4.
OonpmeopMaTHRIE M IBETHOM - 4ImT.;
ckaHepsl (A2 u A4) - 2mrt.; web-kamepHl -
3mT. MUKPOGOHHI - 21IT.

SP3 -10mwr. munensus. Windows 7 Pro
munensus 00180-912-906-507
nocTosiHHasg- 1 mT.; Windows 8 Pro
munensust 01802000875623 noctosiHHAs
1-mir.; ABBYY FineReader 11,12 Pro -
box muuensus -2mr.; AMUBC MapkSQL -
251IT. TUIIEH3HSL.
AnrtuBupyc  Kacnepckoro
1c06-141124-064441

JIunensusa

E-414 - momemieHne U1 XpaHSHUS U
MPOGHUIAKTHUCCKOTO O00CTyKMBaHUS
yuebHoro obopymoBanus (156012,
Koctpoma, yi. MaiblkoBCcKasi, 1.
4).

[Ixadpl, KPOHIITEHHBI, CTON , CTEILIAXKU
JUIL XpaHEHHWs MarepuajoB U (OH/IOB
paboT, XpaHEHHE KYpPCOBBIX MPOEKTOB H
KOHTPOJIBHBIX paboT.

CrnenuansHoe uuen3nonnoe 110 we
TpebyeTcst
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