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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 /JucyuniuHa

«MaTeMaTHKa»

o0ecneunBaer

¢opMupoBaHHe  CJIeYIOIIHX

KOMIIeTeHI[UI C yUéTOM MHJUKATOPOB UX [JOCTH)KeHUsI

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Crioco6HOCTE pemiaTh 3a/iaun
npoecCHOHAILHOM [1esITeTbHOCTH Ha OCHOBE
NPUMEeHeHUsI 3HAHUI MaTeMaTUYeCKUX, eCTeCTBEeHHBIX U
TeXHUYECKUX HaYK

OIIK OC-1.1, OIIK OC-1.5

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
WHAUKATOpa

Copep)xaHue HHAUKATOPA

Pe3ysibTaT 00yueHus

OIIK OC-1.1

I/ICHOJ'IB3yeT TMPHUHLMIIBI
MdTeMdaTH4eCKOIro MbIIIJIeHWd,
HaBBbIK YHOTPE6J'IEHI/IH
MaTeMaTHueCKOM CUMBOJ/IMKHA npu
pelieHrH IIpdKTHYeCKUX 3a/4a4

3HaTb OCHOBHYIO TEOPETUYECKYHO
TePMUHOJIOTUI0, CUMBOJIUKY,
MaTeMaTHuecKre MeTO/bl ¥ TeOpeMbI
YMeTb NprYMeHsTh MaTeMaTUUYeCKyr0
CUMBOJIMKY, MaTeMaThyeCcKre MeTOZbl
TIpY pellleHnH NPaKTUYeCcKrX 3a/iau
BnapeThb npakTHYeCKMMU HaBbIKaMU
pellieHus 3a/ja4 U CaMOCTOSITE/IbHOTO
M3y4eHUst OT/le/IbHbIX pa3/iesioB
(yH/laMeHTaIbHON MaTeMaTHUKU

OIIK OC-1.5

IIpumeHsieT 3HaHUe
(dbyHIaMeHTanbHON MaTeMaTUKU U
ecTeCTBEHHOMaTeMaTUUeCKIX
JVCLIATI/IVH TIPY pellleHuH 3a/a4 B
00J1acTH ecTeCTBEHHBIX HayK U
HMH)KeHePHOU TMpaKTUKe

3HaTh OCHOBHBIE Pa3iesibl, METO/bI,
(hOpMY/IMPOBKM aKTya/lbHbIX U
3HAaUMMBIX 33/la4 (PyHAaMeHTaTbHON U
NIPYKJIa/IHOM MaTeMaTHUKH; MeTO/bI
MaTeMaTU4eCKOro MOZeIMpOBaHus;
COBpeMeHHbIe TeH/|eHLIUH Pa3BUTHUS
TMIPUK/IaJHOU MaTeMaTHUK!

YMeTb UCM0/Ib30BaTh METO/bI
MaTeMaTU4eCKOro MOZeTMPOBaHUs
[JIs1 pellleHus 3a/iau
(dbyHamMeHTanbHOU 1 NIPUK/IafHOU
MaTeMaTUKU

Bnagers pakTUUeCKUMU HaBbIKaMU
peleHys 3aja4 GyHJaMeHTalbHOU U
TIPUK/IaIHOU MaTeMaTUKW; MeToaMu
MaTeMaTH4eCcKOro Mo/le/TMpOBaHus;
HaBbIKaMH MBbIIIEHNS,
HeoOX0IMMBIMU [J151 UCIIO/Ib30BaHMUsI
MeTO/I0B COBPEMEHHOM MaTeMaTHUKH B
TeopeTUYeCKUX U MPUKJIaZHbIX
3aja4yax

2 MecTo aucnun/iMHbl B cTpykTrype OOII

N3yueHre JUCLUTIIUHBI

«MaremaTuka»

CleAyroLX AUCLMIVIMH/TIpAaKTUK: Het

OasupyeTcsi Ha pe3yJsibTaTaX OCBOEHUs




OucturnivHa siBsieTcsl MpeAllecTBYOIIel /sl JUCLUTUIMH/TIPAaKTUK: «BbrurcauTenbHas
MaTemaTHUKa», «MaremaTtrnyeckasi JJOrMka U TeOpUsi a/ifOPUTMOB», «OrnepalioHHble CHCTEMbI»,
«[1pou3Bo/icTBeHHAs PAKTHUKA: MpeAIUTl/IOMHast ITPAKTUKa»

3 O0beM AUCIMILIMHbBI

O0beM AMCLMIIIHHBI cocTaBysieT — 8 3ET

Buj; yue0HOI padoThI

TPpyA0eMKOCTb B aKafileMHUeCKHX yacax
(OpvH akaZileMrU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
aCTPOHOMHYECKOTO yaca)

Cemec
Bcero Cemectp Ne 2
Tp Ne 1
OO0111as1 TPyI0€MKOCTh
Has TPyA 288 144 144
JVCLIUTIMHBI
AyauTopHbIe 3aHATHS, B TOM
YATOP 128 64 64
ypcie:
JIEKITUU 64 32 32
nabopaTopHbie pabOTEI 0 0 0
MpakTHUuecKre/CeMUHapCKue
P P 64 32 32
3aHSTUS
CamocTosTenbHas paboTta (B
T.4. KypCOBOe 124 80 44
TIPOEKTHPOBaHKE)
TpynoeMKOCTb
PyA y 36 0 36
TIPOMEXXYTOYHOHW aTTeCTaluu
Buz npomexxyTouHOM
aTTecTalyu (MTOroBoro 3adeT, DK3aMeH 3auert DK3aMeH
KOHTPOJIS 10 AUCLUIIIUHE)
4 CTpyKTypa U co/iep>KaHue JUCLUII/INHbBI
4.1 CBojHbIe JaHHbIE M0 COAEP>KaHHUIO AV CLUTI/IUHBI
Cemectp Ne 1
Bubl KOHTAaKTHOH PadoThI
N | e | e | b | tacmn | O | e
n/n b ni HMII/TAHBI Ne Kou. No Ko Ne Ko No Ko KOHZ‘monﬂ
Auct 3 UYac. 3 UYac. 3 Uac. 3 UYac. P
1 2 3 4 5 6 7 8 9 10 11
JInuHetinas u 1, 2, 1, 2,
! BeKTOpHas anrebpa | 3,4 10 1 8 3,4 19 Tecr
9 AHamaTudeckas 5, 6 4 2 8 1, 2, 19 Tect
reoMeTpust 3,4
BBegenue B 78 12
3 MaTeMaTHueCKUM ’9 ’ 6 3 4 3’ 4’ 11 Tect
aHam3 ’
Ouddepentmanba 10,
0e UCUMCJieHue 11, 1, 2,
4 1, 8 4 8 34 17 Tect
13
5 IuddepentyansH 14, 4 5 4 1,2, 14 Tect
oe UCUHC/IeHne 15 3,4
yHKIMI
HEeCKOJIbKUX




repeMeHHbIX
IIpomesxyTouHas 3auer
aTTecTaluys
Bcero 32 32 80
Cemectp Ne 2
No HaunmeHoBaHHe HEKL[I/II/IBHABI KOHTE;;(; HOH paGOT}ﬁIB (CEM) CPC ®dopma
/i pa3jesa U TeMbI N Kon. N Kon. N Ko, N Kon. | Texymero
JAVICI{UILUIAHBI o Yac. o Yac. o Yac. o Yac | KOHTPOIA
1 2 3 4 5 6 7 8 9 10 11
WHuTterpanbHoe 1,2, 12
1 HWCYHUCIeHNe 3,4, 14 1 14 7 17 Tect
3
6,7
OOLIKHOBEHHbIE 5, 8, 19
2 mubdepeHMaTBEH 9, 10, 10 2 10 ’3 ’ 17 Tect
ble yYpaBHEHUsI 11
Teopusi psfoB 12,
3 132 8 3 8 1’32’ 10 Tect
15
IIpomexxyTouHas 36 SK3aMeH
arTecTauys
Bcero 32 32 80

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB M TeM 3aHATHHI

Cemectp Ne 1

Ne Tema

KpaTKOE coaepKaHue

1 JIuHelHas U BeKTOpHas
anrebpa

Martpuuip! 1 fercTBus Hag HUMU. OripesiesuTeNy U UxX
cBoiicTBa. VccneoBanue cructeM JIMHEWHBIX
ypaBHeHU. MeTo/ib! pelleHst CUCTeM JIMHeMHBIX
ypaBHeHHH. CKaJsipHOe IpOM3Be/ieH1e BEKTOPOB.
BekTop B K0ocoyrosnzHOM Oa3uce. Hopma BekTopa B
eBKJ/IJ0BOM IPOCTPaHCTBe. BeKTOpHOe 1 CMellaHHOe
TIpOM3Be/iIeHre BeKTOPOB.

2 AHanuTuueckas
reoMeTpust

TIOCTPOEHHE.

YpaBHeHus IJIOCKOCTHU M MpsiMoi B3zarnMHoe
pacrionokeHue MpsiMOU 1 IVIOCKOCTH. JIuHeliHbIe
otobpakeHust. KBagipaTuuHbie hopMbI U
K/1accuyKalys KpUBbIX BTOPOro nopsifika. Kpusble u
MOBEPXHOCTH BTOPOTO MOPSsi/IKa, UX CBOWMCTBA U

3 BBenenue B
MaTeMaTHYeCKH aHa/In3

KowmriiekcHbie urcsia U JeMCcTBYs Hajl HUMHU.
MHoskecTtBa. Oniepaljui C MHO>XXeCTBaMU.
OTtobpakeHus1 MHO>KeCTB. Jlornueckue

BbICKa3biBaHUsl. DyHKIMU. OCHOBHBIE 3/IeMeHTapHbIe
(yHKLMM, UX CBOMCTBA U IpaUKy.
[MocnenoBarenbHOCTH U ipefiesibl. HerpepbIBHOCTD U
pa3pheiBbl PyHKLMHU. BeckoHeuHo Masible, 6eCKOHEUHO
OoJbITIve U SKBUBA/IEHTHBIE (QYHKITHH.

4 OuddepenimanbHoe
HCUUCIeHe

[TpousBoHasi, eé reoMeTpuuecKuii U hpr3udecKuii
cmblic. Juddepeniman pyskuuu. [IpaBuia
HaxO0>K/[eHHWsl IPOU3BOAHON U frddepeHinana.
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Tabnwmita mpou3BoJHBIX U AU depeHIaioB.
[Tpown3BoHbIe ¥ AU(QepeHLabl BBICIINX MOPSJKOB.
®opmyna Teiinopa. Teopema o cpesHeM.
WTepaliioHHbIe METO/IbI pellleH!sT HeTMHeHHBIX
anrebpanueckux ypaBHeHui. [TpaBuso Jlonmrars.
YcioBUst MOHOTOHHOCTH (yHKIMU. Heobxoumbie 1
[IOCTaTOUHbIe YC/IOBUS 9KCTpeMyMa (DyHKIIUHU.
Haubosbiliee 1 HauMeHblllee 3HaueHUs1 GYHKLIMW Ha
3a/jlaHHOM OTpe3Ke. VccieoBaHye BBITYK/IOCTH
¢byskuyu. Touku neperuba. Acumrtotsl. [TocTpoeHue

rpadvika QyHKLHU.

OuddepenimanbHoe
ycurcieHre QyHKLUi

HECKOJIBKHX IMepeMEeHHBIX

YacTHble POM3BO/{HbIE, ypPaBHEHUsI KacaTebHON
IJIOCKOCTH U HopMainu. [Tuddepentiyarn, ero cBssb C
YaCTHbIMU MPOM3BOHBIMU. [Ipor3Bo/iHas 10
HarpassieHut0. ['paguent. Porop. JluBepreHuus.
OKCTpeMyM (YHKI[MM HECKOJIBKHX NTepeMeHHbIX.

Cemectp Ne 2

Ne

Tema

Kpartkoe copep:xanue

WNurerpansHoe
VICUHC/IeHUe

CaoticTBa IepBo00Opa3HBIX U TabJ/UIIA UHTETPAJIOB.
MeTop Heoripe/ie/IeHHbIX KO3 hHULIMEHTOB,
VHTerprvpoBaHue WppaljMoHa/lbHbIX U
TPUTOHOMETPUUECKHX BbIpakeHH. Dopmya
HetoToHa-JleiibHMIIa. 3aMeHa TiepeMeHHOM U
VHTEerpupoBaHue M0 YacTsSM B OMpe/ie/IeHHOM
uHTerpase. ['eoMeTpuueckue MpUIOKeHUs
oTipe/ie/IeHHBIX UHTerpaioB. HecoOcTBeHHBIE
uHTerpasnbl. KpaTHble uHTerpassl. KprBoivHeiiHbIe
VHTerpasibl.

OOBIKHOBEHHbIE
nuddepeHLaTbHbIE
ypaBHEHMSI

IuddepentiranbHble ypaBHeHUs 1-ro Mopsiika.
JIunelinble ArddepeHLManbHble YPaBHEHHUS BBICIIMX
NopsiIKoB. JInHelHble 0THOPOJHbIE
mubdepeHLaTbHBIe ypaBHEHHs N-T'0 MOPsKa C
MOCTOSIHHBIMU KO3(¢(urLieHTamu. JInHelHbIe
HeoHOpOoAHbIe rddepeHIaNbHbIe YDaBHEHUS N-TO
TopsijiKa C TIOCTOSIHHBIMU K03 duiieHTamMu. MeToz
Bapuauui. Cucrtema JIMHEWHbIX OJHOPOAHBIX

I depeHIMAIBHBIX YpaBHEHUM 1-T0 HopsifKa C
TOCTOSIHHBIMU K03 bHllieHTaMU

Teopust psagoB

Yucnosele psigel. Heobxogumoe U JocTaTOUYHbIE
ycnoBusi cxopumocTu. [1pusHak JlelibHura.
Crernennsle pszpl. Paguyc cxogumocty. Psabl
Telinopa u MaksopeHa. [TpubvkeHHbIe BBIYHCTIEHUS
C TIOMOLI[BIO psiZIOB. PerieHue auddepeHAaIbHbIX
ypaBHEHUM C MOMOLIbI0 psifioB. Psigel ypee.

4.3 IlepeueHb 1a0O0paTOPHBIX padoT

4.4 TlepeueHb NMPAKTHYECKUX 3aHATHH

JlabopaTopHbIX paboT He TTpelyCMOTPEHO




Cemectp Ne 1

Ne

Tembl NpakTHUeCKHX (CEMHUHAPCKHX) 3aHATHI

Ko/1-Bo akageMuuyeckux
4acoB

Onepauyy Haj MaTpyuLiamu. I1priBeieHre MaTpHL{bI
K TpeyroJyibHOM ¢opme. PellieHre MaTpUYHbIX
ypaBHeHUI. BrrurcieHue onpejenuresnei.
HaxoxeHrie MUHOPOB, anrebpanvecKux
JIOTIO/THeHWH. BpIuriciieHe paHra MaTpHLbI.
VccnenoBanue crcTeM JIMHEMHBIX YPaBHEHUM.
PemieHue crcTeM JIMHENHBIX YpaBHEHUM 110
dopmynam Kpamepa. HaxoxxaeHne o6paTHO
MaTpuLibl. PellleHne crcTeM TMHEHHBIX YpaBHEHUN
C TMIOMOLLbI0 MaTPUUHOTO MeTozia ¥ MeToza ["aycca.
JIuHeliHbIe Onepaly HaJ, BeKTopaMu. Pa3noxeHue
BEKTODOB 110 0a3ucy. Beruriciienue CKansipHOTO
npou3BefieHus. PellieHye reomMeTpuyecKux 3ajay C
TIOMOLLIbI0 BEKTOPHOT'O ¥ CMEeLIaHHOIO
TIPOM3Be/IeHNs] BEKTOPOB.

PerieHue 3a71au Ha B3aUMHOE PacCTioioyKeHne
NIPSIMBIX Ha TJIOCKOCTH. Haxoxx/jeHre ypaBHeHU
NIPSIMBIX | TJIOCKOCTEH, 3a/JaHHBIX TOUKaMH B
TPEXMepHOM TPOCTPaHCTBe. PaccTosiHue OT TOUKU
JI0 TIPSIMOM Y TVTOCKOCTH. BbIunciieHue
COOCTBEHHBIX 3HAUEHU U COOCTBEHHBIX BEKTOPOB
JTMHEHHBIX Mpeobpa3oBaHuii. Knaccudukariyst
KPUBBIX BTOPOTO Topsizika. [IpuBejeHe ypaBHeHUM
OKPY>KHOCTH, 3JITATICA, TUTIepboJIbl 1 TTapaboJibl K
KaHOHWYeCKOMY BUZY U UX ITOCTPOEHHe.
[TocTpoeHKe TTOBEPXHOCTEH BTOPOTO IMOPSI/IKA.

[IpencraBneHne KOMITJIEKCHBIX UMces B
anrebpanuecko, MoKa3aTelbHOU U
TPUTOHOMeTpUYecKou ¢opme. Orepaljyuu C
KOMIL/IEKCHBIMU UMC/IaMU, BbIUKC/IEHHE KOPHEe.
Brruucsienue nipesenoB. Packpeitue
HeomnpefiesieHHOCTeM Buza 0/0, oo/oo, 00-00, 0-00 U fIp.
OnpejeneHve xapakTepa pa3phbiBa (PyHKLIMY B
Touke. CpaBHEHHE OECKOHEUHO MaslbIX.
Borunciienue npe/iesioB ¢ MOMOLIBIO
9KBUBAJ/IEHTHBIX (DYHKIIUA.

BbruricsieHre MpouU3BOIHBIX CI0XHBIX (PYHKLIWM.
HaxosxeHre KacaTe/IbHOM ¥ HOPMaJiv K TJIOCKOM
KpUBOW. BbruncieHre npousBogHbIX GYHKIMH,
3a/]JaHHBIX HeSIBHO Y TlapaMeTPUUeCKHU.
[TpubxeHHOE BBIUKC/IEHUe KOPHel ypaBHeHUSI.
BrruniciieHre Mpou3BOAHBIX U AuddepeHiianonB
BBICILIMX MOPSiAKOB. Pa3noxkeHre ¢hyHKIM 1O
¢dopmyne MakndpeHa. BoiurcieHye npejienoB C
roMol1br0 npasu Jlonurans. 3azauu o
HauOOJIBIINX ¥ HAMMEHBIIIUX 3HAUEHUSIX BeJTUULH.
OnpejeneHre ToueK 5KCTpeMyMa U UHTePBasioB
MoHOTOHHOCTH. OTipe/iesieHre Touek reperuda u
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WHTEepPBaJIOB BBIMYKI0CTU. HaxokeHre acCUMIITOT
rpaduka pyHkiuu. MccienoBanve QyHKIMU U
MOCTpOeHre TpaduKa.

BelunciieHre 4aCTHBIX MPOM3BOJHBIX U MTOJTHOTO
mddepentrana. HaxoxxaeHue KacaTeabHON
TJIOCKOCTH U HOPMaJy K TIOBEPXHOCTH.
BeIuriciieHre YaCTHBIX TIPOM3BOIHBIX BBICIINX
nopsiakoB. HaxoxeHre skcTpemyMa QyHKLAN
HEeCKOJIbKMX TlepeMeHHbIX. OrpeziesieHue
YCJIOBHOT'O 9KCTPeMyMa C TIOMOILbI0 (DYHKIMU
Jlarpanxa.

Cemectp Ne

IN

Ne

Tembl NpaKTHUECKHUX (CeMHUHAPCKHX) 3aHATHI

Koi-Bo akapeMuueckux
4yacoB

BbIuncsieHue Heoripe/ie/IéHHOTO UHTerpana
M0/ICTaHOBKOW. VIHTerpupoBaHye Mo 4acTsM.
VHTerprpoBaHue palloOHaIbHBIX anrebpanyeckux
¢dbyHk1mii. HTerprpoBaHre TpPUroHOMEeTPHUYeCKUX
(bYyHKIMHM, HEKOTOPBIX UPpaI[MOHANBHBIX U
TPaHCLIeHIeHTHBIX QYHKLUNA. BoruncieHnue
orpe/ieJieHHbIX UHTerpajioB. 3aMeHa repeMeHHOM U
VHTEerpupoBaHue 1Mo YacTsM. Berurcienue npu
TIOMOLL{Y OTIpe/ie/IeHHOTr0 UHTerpasa JJInH,
rioiaziel u 06bémMoB. OnipeziesieHre CXOAUMOCTH
HECOOCTBEHHBIX UHTETPAJIOB C 6eCKOHEUHBIMHU
ripejie/laMU ¥ OT HeOTpaHUUeHHbBIX (QYHKIHI.
BbruniciieHre KpaTHBIX UHTErpasioB. 3aMeHa
TepeMeHHOM B KPaTHBIX MHTerpanax. Beiuncienue
KPUBOJIMHENHBIX UHTErpasioB 1-ro v 2-ro poja.

14

PerieHue ypaBHeHMI € pa3zesisoLMMUACs
repeMeHHbIMH, OJHOPOZHBIX YpaBHEHUH,
JIVHEVHBIX YpaBHeHWH 1-ro nopsijka U ypaBHEeHUN
bepuymnu. Petienne auddepeHaIbHbIX
yPaBHEHU BBICLLIMX MOPSIKOB, JOMYCKAOIINX
TIOHM)KeHHe ropsigka. HaxoxaeHue obiijero
peleHus AudQepeHLaTbHOTO ypaBHeHUs
MeTO/IOM BapHal{iy POU3BOJIbHBIX [TOCTOSIHHBIX.
PerreHvie MMHEMHBIX OHOPOHBIX YPAaBHEHUH C
MOCTOSIHHBIMU KO3(¢duieHTamu. Perienne
JIMHEVHBIX HEOZHOPOJHBIX YPaBHEHUM C
MOCTOSIHHBIMU K03(duieHTamu. PerieHne crucrem
MuHeNHbIX quddepeHIMaNbHBIX YpPaBHEHUH C
MIOCTOSIHHBIMU KO3 (HULIMeHTaMH.

10

OnpesiesieHre CXOJUMOCTH 3HAKOIIOCTOSIHHBIX U
3HaKOIepeMeHHbIX YMCJIOBBIX PS/I0B. Briuncienve
00/1aCTH CXOAMMOCTH CTETIeHHOTO PSJia.
Pa3noxxenve ¢pyHKIMM B psij MakiopeHa.
[TpubKeHHbIe BEIUMC/IEHHST 3HaUeHUH (YHKIIWH,
VIHTErpasoB, peuieHue auddepeHLMaIbHbIX
YPaBHEHUH C TIOMOLLBIO PSJIOB.
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4.5 CamocrosiTes1bHasi padora

Cemectp Ne 1

Ne Bup CPC Ko/1-Bo akajeMu4ecKux
4acoB
1 Hanvcanue otueta 30
2 IToaroroBka K 3a4éTy 10
3 IToAroToBKa K MPAaKTUYeCKUM 3aHSITUSIM 30
4 Tect (CPC) 10

Cemectp Ne 2

Ko/1-Bo akageMnuyeckux

No Bupg CPC
4acoB
1 Hanvcanue otuera 18
2 [ToaroroBKa K IpakTUYECKUM 3aHSITUSM 20
3 Tect (CPC) 6

B xofie npoBeieHNs 3aHATUN 10 JUCLMIUIMHE UCTIOJIb3YIOTCS C/1eyIOlrie UHTePaKTUBHbIe
MeTo/bl 00yueHus: Jlekuus ¢ ombKamu. [IucKyccust

5 IlepeueHb y4eOHO-METOJUUECKOT0 00eciedeHUsl JUCHUILTMHBI
5.1 MeToanueckue yKa3aHusA /1A 00y4YarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToguuecKue yKa3aHUs /i 00yJarOIUXCS M0 MPAKTHUECKUM 3aHATHAM

[MpakTrueckas paboTa 1o MaTeMaTHKe MpejiHa3HaueHa /i/ist aKTHBU3AL[UK TI03HABaTe/IbHOMN
JIeITeIbHOCTH CTY/I€HTOB, TTPHOOPeTeHHI0 HaBLIKOB PelleHHs IPAKTUUeCKHX 3a7iay, BbIPAaOOTKH
Y HUX CTIOCOOHOCTH CaMOCTOSITE/TbHO PElIaTh JOCTaTOUHO CJIOXKHBIE 3a/Iauu.

Lenb paboTHI:

. oTpabOTKa U IoBeJieHHe [0 aBTOMaTH3Ma HaBBbIKOB peIlleHHUsT TUTIOBBIX 3a/iay;

. TO/ITOTOBKA K BBITIOJTHEHUIO IOMAIITHUX ¥ KOHTPOJIbHBIX PaboT.

CopeprkaHue 3aZlaHU:

. pellieHre 3a7iau ¥ IPUMEPOB, YKa3aHHBIX MperozaBaTesieM, Mo yueOHO-MeToAnueCKUM

1ocobusM, 3aJauHMKaM U3 CIHCKAa OCHOBHOM M ZIOTIOJTHUTEIbHOM JIMTepPaTyphl.

TpeboBaHUs K OTUETHBIM MaTepHaiaM:

. WCIO/Ib3Ysl BEIYUEHHbIN TEOPeTHUECKUI MaTepua, COCTaBUTh I/IaH PelleHus 3a/auH,
000CHOBATh TEOPETUUECKUMU (haKTaMU TO WK MHOE YTBEP)K/I€HHUe U JIOTUUeCKU 3aBePIIUTh
pelleHue;

. ecyi TpebyeTcs, aKKypaTHO MIOCTPOUTD UYEPTEeX, TI0JTb3YsICh TMHEHKOU U [IUPKYJIEM,
HAaHeCTHU HeoOXOAUMbIe 0003HAUEHUST U TIO/ITTACH.

OCHOBHbBIE PEKOMEH/IAIUH TI0 BBITTOJIHEHHIO MTPAKTUUECKUX paboT:

. TIpU pellieHny IPUMEPOB U 3a/jau 00s13aTe/IbHO MCTI0b30BaTh COOCTBEHHBIN KOHCIIEKT
JIEKITUIA U COOCTBEHHYIO TETPa/ib /ISl PAKTUUECKUX 3aHSATHH;
. JIJIsSI YCIIEIITHOTO YCBOEHUS KaXKJ0M HOBOM TeMbl HE0OX0JUMO TIOBTOPSITh MaTepyal

Tpe/IbIAYIINX 3aHATHA. DTO CIIOCOOCTBYeT JIyUllieMy YCBOEHWIO HOBOT'O MaTepuasa, a Takxke
To/iiep>KaHuI0 TIPHOOpPeTeHHbIX HABBIKOB Y YMEHHH.

. B CJIyuae 3aTpyJHeHHUI 00palaTbCs K peKOMeH/I0BaHHBIM yueOHHKaM U yueOHbIM
rocobusiM, B TOM YKC/ie pa3paboTaHHBIM Tpero/iaBaTesisiMu Kadepbl MaTeMaTUKH.

CcplsKa Ha 3/1eKTPOHHBIN 00pa3oBaTe/bHBIM pecypc Ha MopTasie 3/IeKTPOHHOTO 00yueHust
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VPHUTY: https://el.istu.edu/course/view.php?id=4010
CcblKa Ha 3/1eKTPOHHBIN 00pa3oBaTe/bHbIN pecypc Ha IopTasie 371eKTPOHHOro 00yueHust
VPHUTY https://el.istu.edu/course/view.php?id=5074

5.1.2 MeTtouuecKue yKa3aHus AJIsi 00yJaromuxcs Mo CaMoCTOsITe/IbHOI padoTe:

I[MpakTrueckast pabora 1o MaTeMaTHKe MpeiHa3HaueHa /i/ist aKTHBU3aL[UK TI03HABaTe/TbHOMN
JIeITeIbHOCTH CTY/I€HTOB, TTPHOOPeTeHHI0 HaBLIKOB PelleHus IPAKTUUeCKHX 3a7iay, BbIPAaOOTKH
Y HUX CTIOCOOHOCTH CaMOCTOSITE/TbHO PeliaTh JOCTaTOUHO CJI0XKHBIE 3a/lauu.

Lenb paboTHI:

. oTpabOTKa U IoBeJieHHe [0 aBTOMaTH3Ma HaBBbIKOB peIlleHHsT TUTIOBBIX 3a/iay;

. TO/ITOTOBKA K BBITIOJTHEHUIO IOMAIITHUX ¥ KOHTPOJIbHBIX PaboT.

CopeprkaHue 3aZlaHU:

. pellieHre 3a7iau ¥ IPUMEPOB, YKa3aHHBIX MperozaBaTesieM, Mo yueOHO-MeToAnYeCKUM

1ocobusM, 3aJauHMKaM U3 CIHCKAa OCHOBHOM M ZIOTIOJTHUTEIbHOM JIMTePaTyphl.

TpeboBaHUs K OTUETHBIM MaTepHaiaM:

. WCIIO/Ib3Ysl BEIYUEHHbIN TEOPeTHUECKUI MaTepua, COCTaBUTh I/IaH PeIleHrs 3a/iauH,
000CHOBATh TEOPETUUECKUMU (haKTaMU TO WK MHOE YTBEP)K/I€HHUe U JIOTUUeCKU 3aBePIIUTh
pelleHue;

. ecyi TpebyeTcs, aKKypaTHO MIOCTPOUTH UEPTEeX, TI0JTb3YsICh TMHEHKOU U [IUPKYJIEM,
HAaHeCTHU HeoOXoAUMbIe 0003HAUEHUST U TIOITTMCH.

OCHOBHbBIE PEKOMEH/IAIUH TI0 BBITTOJIHEHHIO MTPAKTUUECKUX paboT:

. TIpU pellieHny IPUMEPOB U 3a/iau 00s13aTe/IbHO MCTI0b30BaTh COOCTBEHHBIN KOHCIIEKT
JIEKITWI U COOCTBEHHYIO TETPa/Ib /ISl PAKTHUECKUX 3aHSATHH;
. JJIs1 YCTIEIIIHOTO YCBOeHUsI KaXKA0l HOBOU TeMbl HeOOXO0MMO TIOBTOPSITh MaTepHuall

Tpe/IbIAYIINX 3aHATHIA. DTO CIIOCOOCTBYeT JIyUllieMy YCBOEHWIO HOBOT'O MaTepuasa, a Takke
To/iiep>KaHuI0 TIPHOOpPeTeHHbIX HABBIKOB U YMEHHH.

. B CJIyuae 3aTpyJHeHHUI 00palaTbCs K peKOMeH/I0BaHHBIM yueOHHKaM U yueOHbIM
rocobusiM, B TOM YKC/ie pa3pab0TaHHBIM Tpero/iaBaTesisiMu Kadepbl MaTeMaTUKH.

Cchl/IKa Ha 3/IeKTPOHHBIN 00pa30BaTe/bHBINA PeCypc Ha TopTasie 3JIeKTPOHHOTO 00yUYeHust
NPHUTY: https://el.istu.edu/course/view.php?id=4010

Cchl/IKa Ha 3/IeKTPOHHBIN 00pa30BaTe/bHBIN Pecypc Ha TopTasie 3JIeKTPOHHOTO 00yUYeHust
NPHUTY https://el.istu.edu/course/view.php?id=5074

6 @DoHJ OLEHOUHBIX CPeACTB AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBeJeHHUs
NMPOMEe)XYTOYHOH aTTeCTaluy MO0 JUCHHUIIUHe

6.1 OreHoYHbIe Cpe/CTBA /IS NPOBeieHUs TeKyIero KOHTPOJIs
6.1.1 cemectp 1 | Tect
OnucaHue npoueaypsbl.

C mpotieiypoyi TeCTUPOBaHUS CTYZeHThI 3HAKOMSITCSA, KOTZla BHaUajie CeHTS0psI MPOXOAsT
BXO/THOW KOHTPOJIb 10 KyPCY LIKOILHOM MaTeMaTUKH, BbITIOJIHEHHBIN TIpodeccopom BiacoBbiM.
Tak>xe BHauasie CeHTSOPsI CTYJeHThbI JaHHOM CIelMaIbHOCTH TTOJK/TFOYAI0TCS K 3/IEKTPOHHOMY
KypCY TIO BbICIIIell MaTeMaTUKH, T/ie UM COODI1[aeTCsi, UTO MOC/ie TIPOX0XKAeHH s KaXKoro 13
IeCTU pPa3ze/ioB Kypca MaTeMaTUKU UM TipeicTOUT 40 MUHYTHOe KOMITbIOTEPHOe TeCTUPOBaHue
Ha caiiTe 371eKTpoHHOr0 06yueHus. CTy/IeHThbI BCeX TPYIII IMTOTOKA TeCTUPYIOTCS OJHOMOMEHTHO
B Ha3HaueHHbIH /leHb U Yac. [lepecjau TecToB He AomnyckaeTtcs. Co3[jaHHbIN fjisi TecTa 6aHK
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BOIIPOCOB coziepkuT 6osiee 1500 BorpocoB u 6osee 7500 OTBETOB 1O BCeMy KypPCYy MaTeMaTHKH.
[To kaxxomMy 13 6 pa3zienoB Kypca BbICIIel MaTeMaTUKK CTYZEHT [0/DKeH OTBETUTD Ha 25
BOIIPOCOB.

KpuTepuu onieHUBaHM.

Kak/iplit ipaBUsIbHBIN OTBeT oLleHnBaeTcst B 0,4 6asia, T.e. 3a O[JH TEeCT MO)KHO MaKCUMYM
Habpate 10 6anos.

6.1.2 cemectp 2 | Tect
Omnucanue npoueypsl.

C nporje/iypoii TeCTHPOBaHUS CTY/JeHThbl 3HAKOMSITCSI, KOT/ja BHayasie CeHTsI0pst IpoXoJsT
BXO/IHOM KOHTPOJIb TI0 KypCy IIKOJIbHON MaTeMaTHUKHU, BbIIIO/IHEHHBIH rpodeccopoM BracoBbim.
Takrke BHauasie CeHTSIOps CTY€HTbI JaHHOW CIeL[aIbHOCTH MOJK/II0Uat0TCsl K 37IeKTPOHHOMY
KyPCY TIO BBICILIE MaTeMaTHKH, T/le UM COODII[aeTCsi, UYTO MOCIe TIPOXMKIEHHUS KaXKA0T0 13
1IeCTH pasZie/ioB Kypca MaTeMaTUKU UM NpeAicTOUT 40 MUHYTHOe KOMIIbIOTEPHOE TeCTUPOBaHNe
Ha caiiTe 371eKTpOHHOT0 00yueHusi. CTyJeHTbI BCEX IPYTII IIOTOKA TeCTUPYIOTCS OJHOMOMEHTHO
B Ha3HaueHHbIN JieHb U yac. [lepecsau TecToB He fonyckaetcsi. Co3aHHbIM /15 TecTa 6aHK
BOIPOCOB coziepxut 6osiee 1500 BorpocoB u 6osee 7500 OTBETOB 1O BCeMy KYypPCYy MaTeMaTHKH.
ITo kaxxomy 13 6 pa3/ienoB Kypca BbICILIe MaTeMaTHKU CTYZEHT 10/DKeH OTBeTUTh Ha 25
BOIIPOCOB.

KpuTepun oneHUBaHus.

Kak/iplit ipaBusIbHBIN OTBeT otleHnBaeTcs B 0,4 6asia, T.e. 3a O[JMH TECT MOXKHO MaKCUMYM
Habpatk 10 6anos.

6.2 OneHouyHbIe Cpe/iCTBA /I IPOBe/|eHHs IPOMEe)XyTOUHOM aTTecTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWH/UKATOPOB /[IOCTH)KeHHUA
KOMIIeTeHI|UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaluu

CpeactBa
(MeToABI)
KpuTepuu onjeHMBaHus OLleHUBaHMA
MPOMEe)XyTOUHOM
arrecTanuu
OIIK OC-1.1 I0Ka3saresy, KOTOpEIe TI03BOJISIOT | e)KeHeJle/IbHast
orpe/ie/IuTh YPOBEHb | OLleHKa 1o
CchOPMHPOBAHHOCTH  MaTeMaTHUeCKOW | TpEéxOauibHOU
KOMIIETEHTHOCTH 1LIKarse
CTy[,eHYeCKUX
OTUETOB, KaK/bIi
u3 KOTOPBIX
COJIeP)KUT
KOHCITIeKT JIeKIIUM,

NugukaTop AOCTIKeHUs
KOMIIeTeHI[UH
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KOHCIIEKT

MPAaKTUYEeCKUX
ay/TUTOPHBIX
3aHATUM u
KOHCTIEKT
JIOMaIlIHUX paboT
OIIK OC-1.5 roKasaresiy, KOTOpble 1o3BOJIAIOT | 1. Ouenka
OTIpe/Ie/TUTh YPOBEHb | CTYZIeHTOB nipy
c(hOpMHPOBAaHHOCTU  MaTeMaTUueCKOu | pelieHuu MU
KOMIIEeTeHTHOCTH MPAaKTUYeCKUX
3a/laHuH Ha

ay/IUTOPHOU Jl0CKe.
2. KommnbroTepHsle

TeCTUPOBaHUs
CTYZ,€HTOB o
KaXX0MYy u3
TIPOM/IeHHBIX
pasjieloB  Kypca
MaTeMaTUK!

6.2.2 TunoBble O1|eHOUYHbIE CPeACTBA NPOMEe)XXYTOYHOM aTTecTaniu

6.2.2.1 Cemectp 1, TunoBbie OL{eHOUHbIE CPeACTBA AJIA IPOBejeHHs 3aueTa o
JHUCIUILIMHE

6.2.2.1.1 Onucanue npoueaypsl

B 3K3aMeHalMOHHOM ayIUTOPUM CTY/IeHTY BbIIaéTcs OMieT 1 KapTouka. KapTouka cofiepKut
yeThIpe MPaKTHUECKUX 3a/IaHUsI, OZA0OHBIX TeM KOTOPbIE Pelliavch Ha TPAKTUUECKUX 3aHITUSX
Y B JOMaIIHUX paboTax. BuseT cofiep)KUT jBa TeopeTUUeCKUX 3aZlaHusl (BOTpoca), KOTopble
npopabaThIBa/IMCh Ha JIEKIUSAX. Bce OHU MpUBeieHbl HYDKE. [IJ1s BBITOTHEHHS THChMEHHOU
9K3aMeHallMOHHOM paboThI CTYIeHTy rpejfocTaBsieTcss 60 MUHYT.

IIpumMep 3agaHud:

CnMcok TeopeTHUeCKHX 3aJjaHuii (BOTIPOCOB):

. Bektop u ckasnsp.

. [TonyunTth BeKTOP IOCI/IEe TOBOPOTa CUCTEMbI KOOP/MHAT.

. Honyuuts hopmymny Kpamepa.

. MaTpu1ia u 1eliCTBYS HaJl MaTpPULIAMU.

. OnipepienieHrie onpeaenvTeris.

7 CBOWCTB OTpeJe/uTe/Isl.

. 4 GopMBI CHCTEM JIMHENHBIX a/reOpanuecKux YpaBHEHHUH.

. Teopema Kponekepa-Karnesu.

. NicciepoBanme cucteM IMHEMHBIX anrebpanyecknx ypaBHEHUH.
10. PerreHue cuctemM MeToIoM 0OpPaTHOM MaTPHLIBL.

11. YpaBHeHMe Ha COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE UHC/IA.
12. XapakTepucTruueckoe ypaBHeHue.

O ONDUTA WN R
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
60.

61
62
63
64

PerieHye xapakTepuCTUUeCKOTO YpaBHEHUS.

Bekrop, IMHeHO He3aBUCHUMbIe BEKTOPa, JeKapToB Oa3uc.

Y CTaHOBUTH CBSI3b MeXK/y HalpaB/IsSOLIMMHA KOCUHYCaMH BEKTOpa.

BrlIpasuTth ckansipHOe Npor3Be/ieHre Yepe3 KOCUHYC yTjia MeKy BeKTOPaMH.
Haiiti BeKTOp B KOCOYTOIbHOM basmce.

HaliTi BeKTOp, OPTOroHanbHbIM ABYM 3a/|JaHHbIM BEKTOPaM.

Haiity reomeTpruecKuii CMbIC/T MOZYJIsi BEKTOPHOT'O TIPOU3Be/IeHNs] BEKTOPOB.
[TonyunTs cMelIaHHOE TPOU3Be/ieHre BEKTOPOB.

Haiity reomeTpUuecKuii CMbIC/ MO/yJIsl CMELLaHHOT O POW3Be/|eHUsI BEKTOPOB.
[MonyunTb ypaBHeHUe TJIOCKOCTH B 0011ieM BH/e.

[TomyunTh ypaBHeHUe MJIOCKOCTU B HOPMa/IbHOM BUJI€.

[MonyuuTs 006IIEE, TApaMeTpPHUYeCcKoe M KAHOHUYECKOe YPaBHEHUe TPSIMO.
[TonyunTth ypaBHEHUS TJIOCKOCTU U NIPSIMOM B OTpe3Kax.
KBagpartuuHsble ¢hopMbl U K/1acCU(PUKALMS KPUBBIX BTOPOTO MOPSi/IKA.
Hatiti Qokychel anurca, 3aJaHHOr0 KAHOHUUECKM ypaBHEHHEM.
HaiiTi ypaBHeHUs1 aCUMITTOT rUMepOoJIbL.

[Monyunts ypaBHeHUe TTapabosibl.

IToBepxHOCTH 2-T0 MOpsAJKA.

ITonspHasa cucrtemMa KOOpAUHaT.

KowmrinekcHblie urcsa B anrebpanueckoit hopme U UX CBOMCTBA.
KomrinekcHble ync/ia B TPUrOHOMETPUYeCKor (hopMme.

®opmysa dunepa.

KowmriekcHbie umcia B oKa3aTeabHOM hopMe.

V3BneueHne KOpHS N-OU CTeTIEHMU.

[vckpeTHas nepemeHHas.

Brrunciienue npepiesnia nocief0BaTeIbHOCTH.

®dyHK1Ms npsiMast ¥ oOpaTHasl.

[Momyunts rpadmK y=arcos X.

. [Ipuparienue QpyHKLIMY ¥ apryMeHTa.

OnpepienieHre HeMpepbIBHOCTU (DYHKLIWU.

Pa3preIBBI IEPBOTrO ¥ BTOPOTO poja.

3amMmeuaTesibHbIe NTpeJiebl.

TeopeMa 06 9KBUBaJIEHTHBIX PYHKLUSIX.

[MomyunTh TabmMIy S5KBUBa/IeHTHBIX (DYHKLMA B OKPECTHOCTH HYJISI.
[Ipowr3BoHas crnipaBa U crieBa.

[TonyunTts ypaBHeHMe KacaTeJIbHOM U HOPMaJIu.

CBs3b 3HaKa NPOM3BO/JHOM C BO3pacTaHreM (yHKLMH.

Haiiti ckopocTh 1 yCKOpeHre OpOIIeHHOT0 KaMHsI B BepTUKAIbHOM HarlpaB/IeHHH .
OcHoBHble npaBu/a JuddepeHMpOBaHUS.

[TokasaTb, UTO NMPOM3BO/IHAS C/IOKHOW (DYHKIIMY PaBHa ...

BriBoj, TabHLbI IPOU3BO/IHBIX.

Teopema o auddepenLpyemoii pyHkumu. Iuddepentpmarn.
Iuddepentian v npubIMKEHHBIE BBIYUCIEHUSI.

[TpounsBozHble U fuddepeHLabl BBICIINX MOPSIKOB.
JuddepeniiipoBanye QPyHKLMN 3a/|JaHHBIX TapaMeTPUUECKH WU HesIBHO.
[Monyuuts dhopmysbl Teiiiopa u MaksiopeHa

. [lokaszats Teopemy depma.

. [Jokasatb Teopemy Posis.

. JJokasats Teopemy Kormu.

. JJoka3atb TeopeMy Jlarpanxa.
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65. [To/ryunTh anropuT™ HaxoXKJeHusl Hy s PyHKLuM (MeToz HeroToHa).

66. [TomyunTs nipaBusio JlonuTans. Y C/10BUs ero IipuMeHeHusl.

67. [lepBoe focTaTOYHOE YCI0BUE 3KCTpeMyMa (QyHKLIMH.

68. BTopoe focTaTOuHOE yC/I0BHE SKCTpeMyMa (PYHKLIUU.

69. BeIyK/10CTh BBEPX U BHU3, TIeperuo.

70. O uém CcyAsT Mo 3HaKy BTOPOI TTPOU3BOAHOM?

71. ITycts f(x) UMeeT Hak/IOHHYIO acuMNTOTYy. HaliTi eé K03 durLeHTHI.

72. AnroputM noctpoeHus rpaduka (pyHKLUU

73. OnpegiesieHye YaCTHOr'O MpUpalieHus U YaCTHbBIX [IPOU3BOJHBIX.

74. BplpasuTh I0JIHOe TIpUpalljeHre Yepe3 YacTHbIe TIPOM3BO/HbIe.

75. O60CHOBaTh ypaBHeHHe KacaTelbHOMW MJIOCKOCTH.

76. IloyiyunTh ypaBHEeHHEe HOPMaJIU.

77. BbIpasuTb IIPOU3BO/HYIO [10 HAllpaB/IeHUIO Uepe3 Harpas/IAole KOCUHYCBI.

78. IlpecTaBUThL POM3BOHYIO 10 HAlIPaB/IEHUIO B BU/le CKa/IIPHOIO IPOU3BeIeHNs.
80. [TokaszaTb, UTO rpaJMeHT OrpejesisieT MaKCUMalbHYI0 CKOPOCTb U3MeHeHUs (PYHKIMU Kak I10
BeJIMYMHe, TaK U 110 HallpaBJ/IeHHUIO.

81. [MomyuuTs hopMyJly YaCTHOW MPOU3BO/JHON HESIBHO 33/laHHOW (DYHKLIMH.

82. IMonyuuTh He0OX0AUMOe ycioBUe 6e3yCIOBHOTO SKCTpeMyMa (PYHKL[MH [IBYX TMlepeMeHHbIX.
83. ITomyuuTb AOCTaTOYHOE YCIOBHE Oe3yC/IOBHOTO 3KCTpeMyMa (PyHKLIMH [JBYX ITepeMeHHbBIX.
84. YcnoBHbIl 5KCTpeMyM U (pyHKUUMs Jlarpanika.

85. HeobxoyMblie 1 JOCTaTOYHBIE YC/IOBUSL YCIIOBHOTO SKCTPEMYyMa.

O6paszerj bunera:

MunucTtepcTBo 06pa3oBanusi PO

VpKyTCKuit Hal[MOHATbHO-HUCCIIeJ0BaTe/IbCKUN
TeXHUUYECKUH YHUBEPCUTET

664074, IpKyTCK,

yn. JlepmoHTOBa, 83

Buner Ne33

I0 AUcLUIUIMHe MareMartyvka

Harnpasienve ACYbB, OBMB, UCTb

1 cemecTp

65.  IlomyuyuTs anroput™m HaxoxkaeHust Hyqs ¢GyHKUMY (MeTo HbtoTOHA).

66.  Ilomyuuts npasusio Jlonurasns. Y C10BUs €ro IpUMeHeHus.

buner COCTaBWII

nipoeccop Bnacos B.T'.

«_1”_pexabpst 2024 r. YTBepxxjato
3aB. oTenenueM , goueHt dynapesa O.B.
«_1”_pnexabpst 2024 r.

MunucTtepcTBo 06pa3oBaHusi PO

WpKyTCKUi HallMOHAIbHO-MCC/Ie[0BATe/TbCKHUN
TeXHUUYECKUH YHUBEPCUTET

664074, IpKyTCK,

yn. JlepmoHTOBa, 83

OO6pas3el] KApTOUKHU:
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Kaprtouka Ne4

0 AUCLUIUIMHE MaTteMaTuka
Harnpasienve ACYbB, OBMB, NUCTb
1 cemecTp

[TonyuuThk ypaBHeHHe MJIOCKOCTH, MPOX0slLer yepe3 TOuKy A(4;2;5) U ¢ HOpMaIbHbIM
BeKTOpOM (1;-2;3).

Beruncmts lim(x - 0) [(3xSinx/(Ln(1-4x)tgx)) .

Hatiti Touku skctpeMyma s y=((x/\2+5))/x.

BbuncauTe NpoW3BOJHYIO M0 Hamnpas/eHuto B Touke A(-3,1), ecm , .

Kaptouky coctaBun  mnipodeccop Biacos B.T.

“_2_”_ pekabpsi_2024 T YTBepKaaro
3aB. oTpenenueM, goueHT [dynapesa O.B. «_2_7_nekabps_2024 T_

6.2.2.1.2 Kpurepuu orjeHuBaHusA

3auyTeHo He 3auteHo
Ha/IMyMe 3HaHWUW MPOUJIEHHOI0 MaTepuasa, (hparMeHTapHOe 3HaHUe MPOMIEHHOTO
YTO BbIpaXkaeTcs B IIPABU/IbHOM peLleHU! MaTepuasa, YTo BbIpa)kaeTcsi b0 B
[IBYX U3 UeThIPEX MPaKTUUeCKUX 3a/laHuH, U B OTCYTCTBHMM NPaBUIbHBIX OTBETOB Ha /IBa
MIPaBUJIbLHOM OTBeTe Ha OZIVH U3 [JBYyX TeopeTUYeCcKUX BOTPOca, MO0 B OTCYTCTBUU
TeOpeTHYeCKUX BOIpoca. JIBYX MPaBWIbHBIX PellleHU! [PaKTHYeCKUX
3a/laHUM.

6.2.2.2 Cemectp 2, TunoBble OLileHOYHBbIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110
AUCLMIIUHE

6.2.2.2.1 Onucanue npoueaypsl

B sK3aMeHalMIOHHOW ay/IMTOPUM CTYJEeHTY BbIZAeTCs OueT 1 KapTouka. Kaprouka copepxur
yeThbIpe MPaKTUUeCKUX 3a/laHusl, OA00OHBIX TeM KOTODPbIe pellasycCh Ha MTPAaKTUYeCKUX 3aHITUSX
¥ B IOMalLTHUX paboTax. buser cofepkuT Ba TeOpeTUUYeCKHX 3a/iaHus (BOmpoca), KOTOpbie
ripopabaTbIBa/vCh Ha JIeKLUsIX. Bce oHM rpuBeieHbl HYKe. [171s1 BBINO/IHEeHUST TMChbMeHHOU
5K3aMeHalMOHHOW paboThl CTYAeHTY npejocTassiercs: 60 MUHYT.

IIpyimep 3agaHus:

Cnucok TeopeTHUeCKUX 3aJjaHuii (BOMPOCOB):

Yemy paBeH auddepeHiian HeoripejeJI6HHOTO UHTerpasa?

UeMy paBeH HeornpezeéHHbIA UHTerpan AuddepeHiyana?

3aMeHa repeMeHHbIX I10/] 3HAKOM MHTerparna.

BBIMOHUTE MepeHoC MPOM3BOIHOM 110/ 3HAKOM WHTerpara.

[MonyuuTh TabnMIy TIepBO0OPAa3HBIX UCXO/S U3 TabUL[bI IPOU3BOJHBIX.

[peacTaBUTh OTpe/ie/IEHHBIN UHTErpasl Kak mpeies1 HBKOTOPO CYyMMBI.

[Monyuutsb hopmyny HetoToHa-JIeiibHMLIa.

[Toka3aTk, UTO OIpe/ie/IEHHbIN UHTerpal MOXeT ObITh TTepBooOpasHoii f(x).
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9. Teopema o cpepHeMm. [Joka3aTesbCTBO U €€ CMBICII.

10.  YmpocTuTb [/151 UETHBIX U HEUETHBIX (DYHKLIMK MHTErpasl oT —a Jio a.

11. BbluncieHre HHTErpaaoB MeTOZ,0M HeonpeZeIéHHbIX K03((UIeHTOoB.
12. [Tonyumnte uHTerpan Ne 10.

13. [Tonyumnte unTerpa: Ne 11.

14.  VHTerpupoBaHve UppalOHa IbHbIX BbIPAXKEHUH.

15. [TonyunTe YHUBEPCA/IbHYIO TPUTOHOMETPUYECKYIO IO CTaHOBKY.

16.  HaliTu nuiowa b KpUBOJMHENHOM TpareLuu.

17. HawuTum nuomajps KPUBOJIMHENHOIO CEKTOPA.

18.  Haiiti 06béM Tena BpalljeHUs.

19.  HawTu AnMHY KpUBOM B 3-X MEPHOM IIPOCTPAHCTBE.

20.  Haiitu nouja/ib NOBEPXHOCTH BpallleHHSI.

21. ITpesenbHbIN NPHU3HAK CPaBHEHUSI.

22.  TlonyuuTh yaCTHBIV TIpe/ieNbHbIN NPHU3HAK CXOJAUMOCTH [i/Is1 UHTerpana C
HeorpaHUYeHHbIM IIpe/ie/IOM UHTerpUPOBaHUS.

23.  TlonyuuTh yacCTHBIM TIpe/iebHbIN NPH3HAK CXOAMMOCTH JJ/1 UHTerpana oOT
HeorpaHUUeHHON (YHKLIMU.

24. BrruviciieHvie vHTErpanoB, 3aBUCALLIMX OT MapaMmeTpa.

25. [TpubmKEéHHOE BHIYKC/IEHNE UHTETPasioB.

26.  Pemenve nudQepeHLanbHbIX ypaBHEHWH 1-0r0 mopsiiKa: MpOCTeulLero, ¢

paszie/IéHHBIMH U C Pa3/eNsoLUMUCS ITepeMeHHbIMH.
27.  PeleHve oJHOPO/HBIX AU(depeHLIMaabHbIX YPaBHEHUM 1-0r0 ropsijxka.

28. PerieHue MHeNMHBIX OZHOPO/HBIX AW depeHLMaIbHBIX ypaBHEHUH 1-0ro nopsjxka.

29.  PelieHuve TMHEHHBIX HEOJHOPOJHBIX AU(depeHLanbHbIX YpPaBHEHUU 1-0ro nopsijka.
30. Perienvie ypaBHeHus: bepHysuu.

31. Perenue auddepeHiLrasbHbIX ypaBHeHUH 2-0r0 Mopsifika 1-oro Tura.

32. Pemenue guddepeHyanbHbIX ypaBHEHUH 2-0r0 TIOpsiiKa 2-0ro TUIa.

33. Perenue auddepeHiLrasbHbIX ypaBHeHUH 2-0T0 MOpsiika 3-0ro THUIIa.

34. Pemenue guddepeHiyanbHbIX ypaBHEHU!H 2-0r0 Topsiika 4-0ro TuMa.

35.  TlonyuuTs yc/ioBUe JTMHEHWHON 3aBUCUMOCTU (PYHKIMH (orpegenuTesib BpoHCKoro).

36.  Ilo 3agaHHO (hyH/aMeHTaIbHOM CUCTeMe pellleHUi HalTu frddepeHLanibpHOe
ypaBHeHUe.

37. [puBecTH MHEIHOE 0fHOPO/IHOE Wb depeHIManbsHOe ypaBHEeHHe K anrebpanueckoMy
yPaBHEHUIO, Ha3bIBAEMOI'0 XapaKTepuCTUYeCKUM.

38.  Uro siBasieTcst GyHaMeHTaIbHOW CUCTEMOM pellieHUH, eC/ii KOPHU
XapaKTepUCTUYeCKOro ypaBHeHUs! IPOCThIe?

39.  Yro siBnsieTcst GyHJaMeHTaIbHOW CUCTEMOM pellieHUH, eC/ii KOPHU
XapaKTepUCTUUeCKOro YpaBHeHUs KpaTHble?

40. ANTOpPUTM pelleHus JIMHeMHOr0 HeOZAHOPOAHOIO YpaBHEeHUs N-0r0 MOpsiZika MEeTOL0M
BapHuaLui.

41. ANTrOpUTM pelleHus] JIMHEeNHOr0 HeOAHOPOAHOI0 ypaBHeHNs N-0r0 NopsiiKa [py
Creliua/IbHOM BH/le TIpaBoy YacTu. IlepBblii ciiyuai.

42. ANTrOpUTM pelleHus JIMHeNHOr0 HeOHOPOAHOI0 ypaBHeHNs N-0ro NopsiiKa [py
Crieljua/IbHOM BH/le TIpaBOM YacTu. BTopoii 1 TpeTuii ciiyyai.

43. YeTbipe (hOpPMBI CUCTEMBI IMHEHHBIX OHOPOJHBIX U depeHMaTbHbIX ypaBHEHUN 1-ro
ropsi/IKa.

44.  TlosmyunTb XapakTepUCTUYECKOe ypaBHEHHe /Il CUCTeMbI JIMHEWHBIX OJHOPO/HBIX

I depeHIMAIBHBIX YpaBHEHUM 1-T0 nopsiaka.

45. OG611iee pelieHre CUCTeMBI IMHEHHBIX OJHOPOJHBIX v depeHIanibHBIX YPaBHeHHUH 1-
ro NopsiZiKa /Jisl IPOCThIX U KPaTHBIX KOPHEH XapaKTepUCTUUECKOT0 YpaBHEHMUS.

46. Pemmenne cucrembl TMHEWHBIX HEOJHOPOAHBIX YpaBHeHUH 1-ro nopsijka
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47.  JIBOMHOU MHTerpas U ero CBOUCTBaA.

48.  Bblpa)keHue [JBOMHOIO MHTerpasa yepe3 MOBTOPHBIN.

49. 3aMeHa MepeMeHHbIX B KpaTHBIX UHTerpasax.

50. Onpepenurenb SIKOOU B MOJISIPHBIX KOOPUHATaX.

51. Beruncienue unrerpana Ilyaccona.

52.  KpuBO/MHEWHbIN UHTerpaj epBoro poja.

53.  KpuBOIMHeNHBIM UHTerpaa BTOPOro poja.

54. OCHOBHBIE Orpe/ie/ieHUs1 YUCIOBBIX PSZIOB.

55. Psip reomeTprueckoi Nnporpeccuy.

56.  TlonyuuTts HeoOXOJUMOE YCIOBUE CXOAUMOCTH.

57.  TlomyuuTts fOCTaTOYHBIE IPU3HAKU CXOAUMOCTH: CPAaBHEHMs U IIpe/ie/IbHbIN NIPU3HAK
CpaBHEHWUSI.

58. BeluncieHue cyMMBl pszia.

59. [MonyuuTs Tipu3HaK [amambepa.

60. [Tonyuute npusHak Koiuu.

61.  IlonyuuTh UHTErpaabHBIMA NIPU3HAK CXOAUMOCTH.

62. NccnepoBath Ha CXOAUMOCTS paf, dupuxiie.

63.  IlonyuuTh npu3Hak JleibHuUIIA.

64. CxofuMoCTb abCOMIOTHAs 1 YC/IOBHAS.

65.  IMomyuutb 06/1aCTH CXOJUMOCTH CTeTIeHHOTO psijia 1o Janambepy.
66. [MonyuuTh 06/1aCTH CXOUMOCTH CTeTIeHHOTo psizia o Koy,

67. PaznoykeHuve yHKLIUM B CTeNleHHbIe PsiJbI.

68. O BBIUMC/IEHHUU UKCIA TL.

69. O BBIUKCJ/IEHWH WHTErPa/IbHOIO CUHYCA.

70. Pemenue nuddepeHyanbHbIX ypaBHEHUH C TIOMOILLIBIO PSiZIOB.

71. I'paduuecky 0TOOpa3UTh TPUTOHOMETPUUECKUH PSifl.

72. [Monmyunts KO3 puLeHTs! psifia Pypbe.

73. Paznoxuts B psigy ypbe nepuojuuecKyro (PyHKIMIO C TIepuoioM 2 .
74. Paznoxuts B psag Pypre nepruognueckyro GyHKLHIO C IepruoioMm 21.
O6paszerj bunera:

MunucTtepcTBo 06pa3oBanusi PO

VpKyTCKuit Hal[MOHATbHO-HUCCIIeJ0BaTe/IbCKUN
TeXHUUYECKUH YHUBEPCUTET

664074, IpKyTCK,

yn. JlepmoHTOBa, 83

buner Ne4

o AUCLUIIMHe MaTreMaTrKa

HaripaBienue ACYbB, ODOBMB, UCTB, UCUb
2 cemecCTp

4. BbINOSHUTH NepeHOC NTPOM3BOAHOM 0/, 3HAKOM MHTerparia.

39. Uro siBasieTcst pyHaMeHTaTbHOW CHCTEMOM pellleHnH, eC/i KOPHU XapaKTepUCTUYEeCKOro
ypaBHEeHUs NPOCThbIe?

buner COCTaBUJI
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npodeccop Bnacos B.I'.
«_20”_masi 2025r1. YTBepxzaro
3aB. oTzenenueM , goueHt ynapesa O.B.

« 207 _mast 2025T.

MuHucTepcTBo 06pa3oBanusi P®
NpKyTCcKui1 HalJMOHA/IBHO-UCC/Ie10BaTe/IbCKUM
TeXHUUYECKHUN YHUBEPCUTET

664074, pKyTCK,
yn. JlepmoHTOBa, 83

OO6pas3el] KApTOUKHU:

Kaptouka

No 1

1o IUCLUIUIMHe MareMartrka

Hanpasnenve ACYB, ODOBMB, UCTB, NCUb

2 cemecCTp

. BbruncuThb mioiaib GUrypbl, OrpaHUUYeHHOM JIMHUSAMU y2=2X+2 U

x-y-1=0.

. Havity pelieHve ypaBHeHUs
. VccnenoBaTh Ha CXOAUMOCTD DS,
. BbluncinTe MHTErpan

Kaptouka

COCTaBHJI

npodeccop Bnacos B.I'.
«_20”_masi 2025r1. YTBepxzaro
3aB. oTzenenueM , goueHt ynapesa O.B.

« 20”7 _mast 2025T._

6.2.2.2.2 Kputepuu oLleHUBaHMSA

Y poBieTBOpHUTe/ILH
OT1vuHO Xopomo o HeypoBiieTBopuTe/1bHO
Ha/nuue TIy0OKUX | HalMuue TBEPABIX U Ha/lnyue 3HaHUU ¢parMeHTapHOe 3HaHUe
Y MCUepITbIBAIOIINX JIOCTaTOUHO TIPOM/IeHHOT 0 TIPOM/IEHHOT 0
3HaHUH B 006BeMe TIO/THBIX 3HAaHUM MaTepHasa, yTo Marepuasa, yTo
MpOMJeHHOr 0, UTO MPOrpaMMHOI0 BbID@)KaeTcsi B BbIpa)kaeTcsi b0 B

BbIDa)KaeTcs B MaTepuasa, yTo MPaBUWILHOM OTCYTCTBUU
TOYHOM U BBbIPA’KaeTCs B pellleHnH JIByX U3 TIPaBU/IbHBIX OTBETOB Ha
000CHOBaHHOM TOUHOM U YeThIPEX [lBa TEOPeTUUeCKUX
OTBeTe KakK Ha /iBa 000CHOBAaHHOM TIPaKTUYeCKUX BOIpoca, 11bo B
TeopeTUUeCKUx oTBeTe XOTs ObI Ha 3a[jaHuii, U B OTCYTCTBUU [IBYX
BOTIPOCA, TaK U B OJVH TIPaBU/IbHOM OTBETe MPaBUIBHBIX PelleHni
TIPaBUJILHOM TeopeTU4eCcKuit Ha OJJUH U3 IBYX MPAKTUUeCKUX 3aJjaHU.
pellleHWH YeThIPEX | BOMPOC, a TAKXKe B TeopeTUUYeCKUx
TPaKTUUeCKUX MPaBUWILHOM BOIIpoOCa.
3a/laHuM. peleHuH TPEX
MPAKTUUeCKUX
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3a/laHUM.

7 OcHOBHas y4yeOHas MTepaTrypa

1. Bnacos B. I'. KoHcnekT nekiui no Beiciierd MateMmatuke / U3n. Avipuc, M., 1996. - 287.

2. [IpakTruecKye 3aHSTHs TI0 BhICIIe MaTeMaTuke. [ Kypc : yue6. mocobue /7151 CTy/JeHTOB
VH)KeHep. U 9KOH. criellanbHOCTel 1oj pefakuueid mpog. B.I'. BiacoBa/ IpKyT. roc. TexH. yH-
T, 2008. - 172.

3. Briciiasg MaTeMaTHKa B YIIPaXKHEHUSX U 3a/lauax : yue0. mocobue s By30B : B 2 u. / I1. E.
Hanko [u ap.]. Y. 1, 2007. - 303.

4. TIucemennsiit [. T. KoHCTeKT €KUM 1O BbICIIeN MaTemMaTHKe : 1oHbId Kypc / . T.
IMTuceMenHsIid, 2013. - 602.

8 lonmostHUTe/TbHAs yueOHasi TUTepaTypa U CipaBoOYHast

1. InauBUyanbHbIe 3a/laHKS T10 BBICIIIEN MaTeMaTHKe: yuebHoe rocobue: B 4 u. Y. 3 : Psagpl.
KpaTHbIe ¥ KpUBOJTMHEMHBIE MHTErPasIbl. DJieMeHThl TeopuH 1osist / A. T1. Psbymiko [u gp.],
20009. - 367.

2. TTuckyHoB. JuddepeHiipanbHOe ¥ MHTErpabHOe UCUUCIEHUs [Jisl BTY30B : yue0. mocobue
s BTy30B. T. 1, 1978. - 456.

3. ITuckyHos. JuddepeniianbHOe ¥ MHTErpabHOe UCUMCIeHUs [J1s BTY30B : y4e0. mocobwue : B
2T.T.2,1978. - 575.

4. lnpuBuayanbHbIe 3aJlaHUS 110 BBICIIIEH MaTeMaTHKe: yueOHoe rocobue : B4 u. Y. 1 :
JIuHeliHas ¥ BeKTOpHas aareOpa. AHanmuTHuecKasi reometpust. JuddepeHipaisHOe UCUHCTIEHHE
byHKIMI ogHoM TiepemenHoi / A. T1. Psoymko [u ap.], 2008. - 303.

5. lnauBuyanbHble 3a/laHus 110 BBICIIEH MaTeMaTHKe: yueOHOe rocobue : B4 u. U. 2 :
KomrinekcHbie uncsia. HeompejeneHHble U onpe/iesieHHbIe UHTeTpabl. DYHKIMN HECKOIBKUX
nepeMeHHbIX. OObIKHOBeHHbIE AU depeHIanbHble ypaBHeHus / A. I1. Padymiko [u ap.], 2009. -
395.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/
3. http://mathtest.ru/
4. http://el.istu.edu/

10 IIpodeccuonanbHbIE 6a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/
3. http://elibrary.ru

18



11 TIlepeyenr WH(OPMALHMOHHBIX TEXHO/IOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
pacrpocTpaHsieMbIX CHeMa/JIN3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Windows Seven Professional (Microsoft Windows Seven Starter) - Seven, Vista,
XP_prof_64, XP_prof_32 - nocraska 2010

2. Microsoft Office Standard 2010_RUS_ nioctaBka 2010 ot OOO "A30H"
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIHIUITHHBI

1. YueGHas ayiuTopus Jjisi IPOBe/IeHUs 3aHATHI JIEKLIHOHHOTO THIIa, TPYTIIOBLIX U
VH/IMBU/yabHbIX KOHCY/IbTalUM, TeKYILero KOHTPOJIS ¥ IPOMe)KYTOUHOM aTTeCcTallyy -
KOMITIEKT yueOHoI Mebeny, pabouee MecTo nperoziaBaTess, Aocka. MyibTUMeiuiiHOe
obopyioBaHue (B TOM YMCJie TIEPEHOCHOE): MY/IbTUMeJUIHBIN TIPOEKTOP, SKpaH C
3/IeKTPOTIPUBO/IOM, aKycTuueckasi cucreMa + [1K c Beixozom B Internet. KomriiekT mebesny,
JI0CKa, MapKep wiu Men JIMijeH3M0HHOe TIporpaMMHOe obecrieueHre

2. YuebHasi ayJuTOpUs [1/1s1 IPOBeZieHUsl 1Tab0paTOPHLIX/MPaKTHUeCKUX (CeMUHAPCKUX) 3aHATHH,
IPYIIOBBIX U UHVMBU/IyalIbHBIX KOHCY/IbTALIUM, TEKYILer0 KOHTPOJISI U MPOMEXXYTOYHOU
aTTectalui. KoMmnbloTepHBIH K1acc oT 15 7o 25 KOMIBIOTEPOB, 00beIMHEHHBIX B JIOKATBHYIO
CeTb, /IS BBITIOJTHEHHST TabopaToOpHBIX paboT. MynbTuMeauiiHOe 060pyJoBaHue (B TOM YHCIIe
repeHOCHOe): My/IbTUMeUNHbBIN MMPOEKTOP, SKPaH C 3JIeKTPONIPUBOOM, aKyCTUUeCKasi CUCTeMa
+ IIK c BbixozioM B Internet. Komriekt mebenu, 0CKa, Mapkep Wid MeJl. JIMIeH3MOHHOe
nporpaMMHOe obecrieueHue

3. TTomertieHust [7ist CAaMOCTOSATETbHOW PabOThI 00YYarOIXCSt
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