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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
MareMaTuka», «MaTemaTHuecKasl JOTUKa U TeopHsi airOPUTMOB», «MeTo/bl aHa/iM3a JaHHbIX»,

«MeTozpl OnTUMM3ALN»,

«MeTtoapl

MIPOTrPaMMUPOBaHUS»,

«MogenvpoBaHue

CcUucremMm»,

((OHepaL[I/IOHHBIe CHUCTEeMBbI», <<HPOI/I3BO,£[CTBEHH8H MPakKTHUKAa: MpeaauIlyIoOMHasd IIPpaKTUKA»

3 O0beM AUCIUILTHHBI

O06BemM AUCLMIIMHEI cocTaBisgeT — 8 3ET

Tpya0eMKOCTb B aKafileMHUeCKHX yacax
(OpvH akaZieMHU4yeCcKrid yaC COOTBETCTBYeT 45 MUHyTaM
Buj yue6HoI1 paboThI aCTPOHOMMYECKOr0 Yaca)
Cemec
Bcero Cemectp Ne 2
p Ne 1
OO0111ast TPyZ0€MKOCTh
tHas TPy A 288 144 144
JIUCITUTITAHBI
AyJIUTOpHBIE 3aHATHS, B TOM
YAUTOP 128 64 64
yucre:
JIEKITAU 64 32 32
nabopaTopHble pabOThI 0 0 0
MpakTU4YeCKre/CeMUHapCKHe
P P 64 32 32
3aHSITHS
KonrakTtHast pabota, B TOM 0 0 0
qyucse
B ¢opme paboTHI B
3/1eKTPOHHOM
P y 0 0 0
VMH(OPMaLMOHHOM
obpa3oBaTe/IbHOM cpejie
CamocrosiTenbHasi pabora (B
T.4. KypCcOBOe 124 80 44
TIPOEKTHPOBAHUE)
TpymoeMKOCTb
PyA . 36 0 36
TIPOMEXXYTOYHOM aTTeCcTaluu
Buz npomexxyTouHOM
aTTeCTaLK (MTOrOBOro OK3aMeH, 3ayeT 3auer OK3aMeH
KOHTPOJIA 110 AUCLIUIUINHE)
4 CTpyKTypa U Cofiep>XaHHe JUCIUILTAHBI
4.1 CBojiHbIEe JaHHbIE 110 COAEPKaHHUI0 AMCLIUT/IUHBI
Cemectp Ne 1
Bujbl KOHTaKTHOH padoThI
N | Mmoo | e | p | tacen | ¢ | e
n/n P nﬁz I No Ko No Kon. No Kon. No Konm. Kon?lrmonﬂ
Aucl - UYac. B UYac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
JIuHeliHas u 1,2, 1,2,
1 BeKTOpHas aarebpa | 3,4 10 1 8 3,4 19 Tecr
2 AmnanuTtnueckas 5.6 4 2 8 1,2, 19 Tecr
reoMeTpust 3,4
3 BBegenue B 7,8, 6 3 4 1, 2, 11 Tect
MaTeMaTHUeCKui 9 3,4




aHanus
HuddepeniansH 10,
oe UCUHC/IeHne 11, 1,2,
4 12, 8 4 8 34 17 Tect
13
Iuddepennyansa
0e MCUMc/ieHue
o 14, 1,2,
5 hyHKLMI 15 4 5 4 34 14 Tect
HECKOJIbKUX
repeMeHHbIX
IIpomexxyTouHas 3auer
aTTecTalys
Bcero 32 32 80
Cemectp Ne 2
Bu/bl KOHTAaKTHOH PaboThI
N | Momeosame | | np | fgemn | O | oo
n/n b nﬁl UILUTUHbI Ne Ko Ne Ko, Ne Ko, No Ko, KOH?Il‘mOJISI
Auct - UYac. B Yac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
WHrerpaneHOe 1, 2, 19
1 HWCYHUCIeHNe 3,4, 14 1 14 7 17 Tect
3
6,7
OOLIKHOBEHHBIE 5,8, 19
2 IuddepeHMaILH 9, 10, 10 2 10 ’3 ’ 17 Tect
ble yYpaBHEHMUsI 11
Teopusi psifoB 12,
13, 1,2,
3 14, 8 3 8 3 10 Tect
15
IIpomesxyTouHas 36 SK3aMeH
aTTecTarys
Bcero 32 32 80

4.2 KpaTkoe coep)xaHue pa3fie/ioB U TeM 3aHATUHM

Cemectp Ne 1

Ne Tema

Kpartkoe copep:xaHnue

1 JIvHelHasi U BeKTOPHast
anrebpa

Martpulipl U [ilelicTBUS Haj, HUMU. OripefienIuTeNyd U ux
cBoMcTBa. VccnenoBanue CUCTEM JIMHEUHBIX
ypaBHeHU. MeTo/Ibl pellieHusl CUCTeM JTMHeHWHBIX
ypaBHeHuM. CKa/lgpHOe Npor3Be/jeH1e BeKTOPOB.
BekTop B KocoyrosibHOM 6a3uce. Hopma BekTopa B
eBKJ/IM/IOBOM MPOCTPaHCTBe. BeKTOpHOe U CMelllaHHoe
TpOU3Be/leHre BEKTOPOB.

2 AHamThueckKas
reomMeTpust

YpaBHeHus1 JIOCKOCTU U NpsiMor B3aumMHoe
pacrio/ioKeHue NpsIMOi U TJI0CKOCTH. JInHeliHbIe
orobpakenust. KBagpatrunbie Gopmbl 1
K/1accu(uKaLys KpUBbIX BTOPOro nopsifika. Kprsble u
MOBEPXHOCTH BTOPOTO MOPsiJKa, UX CBOUCTBA U
TIOCTPOEHHE.

3 Beenenue B
MaTeMaTUueCKUl aHaln3

KowmriniekcHbie yncsia v JIeHCTBUS HaZl HUMMU.
MHoskecTtBa. Oniepaljui C MHO>XKeCTBaMU.
OtobpaxkeHust MHOXKeCTB. Jlornyeckue
BbICKa3biBaHUsl. DyHKUMH. OCHOBHBIE 3/1eMEHTapHbIe
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GyHKI[MM, UX CBOWCTBA U rpadUKy.
[TocnenoBaTenbHOCTU U Tipejienibl. HerpepbIBHOCTE U
pa3peiBbl PyHKIMH. beckoHeuHo Masible, 6eCKOHEUHO
Oosiblie ¥ SKBUBa/IeHTHbIE QYHKIIUH.

IuddepenuyansHoe
UCUKC/IeHe

[IpousBosHas, eé reoMeTpUUYECKUN 1 PU3NUeCKUI
cMmbic. Iuddepenuyan dynkuyu. [TpaBusa
HaX0XK/IeHus TIPOM3BOJHOM U AuddepeHLana.
Tabsuija MpOU3BOAHBIX U AU(hepeHIIUanoB.
[TpousBozHble U fuddepeHLabl BBICIINX MOPSKOB.
®opmyna Teitsiopa. Teopema o cpeiHeM.
VTepaniioHHbIe METO/bI PellleHUs] HeJIMHeMHbIX
anrebpanyeckux ypaBHeHuH. [IpaBuo JlomuTais.

Y cnoBusi MoHOTOHHOCTH (DyHKLUH. Heobxoavmblie u
JI0CTaTOUHbIe YCJI0BHUS SKCTpeMyMa (PYHKLIUHU.
Hawubornbliiee 1 HarMeHblllee 3HaUeHUsT GYHKLMH Ha
3a/laHHOM OTpe3Ke. VcceioBaHre BBIYK/IOCTH
¢yukipm. Touku nepernda. AcumnroTsl. ITocTpoenre

rpaduka QyHKIMH.

IuddepenuanbHoe
ycuucaeHre QyHKUun

HECKOJIBKHX TTepeMEHHBIX

YacTHble MPOM3BO/IHbIE, YpaBHEHUS KacaTeTbHOM
TJIOCKOCTH U HopManu. JuddepeHiiuar, ero cBssb C
YaCTHLIMU NMPOU3BOAHBIMU. [Ipou3Bo/Hast TIO
HarpasyieHuto. ['paguent. Porop. [IvBepreHuus.
IKcTpeMyM (DYHKI[UH HECKOJIBKUX TlepeMeHHbIX.

Cemectp Ne 2

Ne

Tema

KpaTKOE coaepKaHue

NHurerpansHoe
VICUMCIIeHHe

CgoticTBa epBo00Opa3HBIX U TaO/IUIIA UHTETPAJIOB.
Metop HeoripeZie/ieHHbIX KO3 HULIMEHTOB,
VHTerprvpoBaHue MppaljMOHa/IbHbIX U
TPUTOHOMETPUUECKHX BblpaxeHHUH. Dopmyia
HetoTtoHa-JlelibHMIIa. 3aMeHa riepeMeHHO 1
VHTEerpupOBaHye M0 YacTSM B ONpe/ie/IeHHOM
uHTerpase. 'eoMeTprueckue NpUIoKeH!s
oripe/ie/IeHHbIX UHTerpasoB. HecobcTBeHHbBIE
uHTerpasnbl. KpaTHble uHTerpassl. KpuBonvHeiiHbIe
VIHTerpasbl.

OOBIKHOBEHHBIE
IvddepeHLIaTbHbIE
ypaBHEHUS

InddepentianbHble ypaBHeHUs 1-ro nopsiika.
JIunetinbie A depeHLMaibHbIe YPaBHEHHS BBICIIINX
NOpsiAKOB. JIMHeliHble 0JHOPOJHbIe
IuddepeHIanbHbIe ypaBHEeHUS N-T'0 TIOPsi/IKa C
MOCTOSIHHBIMU K03(uripeHTamu. JInHeliHble
HEeOoJHOPOZHbIe AU depeHIManbHbIe YpaBHEHUS N-T'0
Nopsi/iKa C MOCTOSIHHBIMU Ko3¢ duieHTamMu. MeToz
Bapuaruii. Cucrema JTMHeHHBIX OJIHOPOHBIX

b depeHIMATBHBIX YpaBHeHUH 1-T0 nopsifika C
MOCTOSIHHBIMU K03 (HLeHTaMU

Teopus pszoB

YucoBsie psagpl. HeobxoauMoe 1 I0CTaTOUHbIE
ycioBusi cxoaumocTu. [IpusHak JleibHuiia.
CreneHHsble psfbl. Paguyc cxoaumocTu. Paabl
Tetinopa 1 MaknopeHa. [TpubmkeHHbIe BBIUMC/IEHHUS
C moMol11Ibi0 psifioB. Perienue auddepeHIMaNIbHBIX
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| ypaBHEHUM C MOMOLIbI0 psifioB. Psigel dypoe.

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

JIabopaTopHbIX paboT He TIPeyCMOTPEHO

4.4 TlepeueHb MPAKTHUECKHX 3aHATHI

Cemectp Ne 1

Ne

Tembl NpakTHUeCKHX (CEeMHUHAPCKHX) 3aHATHHI

Ko/1-Bo akageMuuyeckux
4acoB

Onepauyy Haj MaTpyuLiamu. I1priBesieHre MaTpUL{bI
K TpeyroJyibHOM ¢opme. PellieHue MaTpUYHbIX
ypaBHeHUI. BeluniciieHne ornpeienuresiei.
HaxoxeHrie MUHOPOB, anrebpanvecKux
JIOTIONTHeHWH. BpIurciieHre paHra MaTpHLibI.
VccnenoBanue crcTeM JIMHEVHBIX YPaBHEHUM.
PemeHue crcTeM IMHENHBIX YpPaBHEHUM 110
¢dopmysam Kpamepa. HaxoskzeHre oOpaTHOM
MaTpuLibl. PellleHne crcTeM JIMHEHHBIX YpaBHEHUN
C TMOMOLLBI0 MaTPUUHOTO MeTozia U MeToga ["aycca.
JIuHeliHbIe Onepaly HaJ, BeKTopaMu. Pa3noxeHue
BEKTOPOB 110 0a3ucy. BreruriciieHue CKansipHOTO
npou3BefieHus. PellieHye reomeTpuyeckux 3ajau C
TIOMOLIbI0 BEKTOPHOT'O ¥ CMEeLIaHHOIO
TIpOM3Be/leHNs] BEKTOPOB.

Pemmenue 3ajau Ha B3aMMHOe pacIio/oKeHHe
NIPSIMBIX Ha MJI0CKOCTH. HaxoXieHre ypaBHeHUH
MPSIMBIX U TJIOCKOCTEM, 3aZlaHHBIX TOUKaMU B
TPEXMEPHOM IPOCTPaHCTBe. PaccTosiHue OT TOUKH
[10 IPSIMOU Y TIJIOCKOCTH. BriuncieHue
CcOOCTBEHHBIX 3HaUEHU U COOCTBEHHBIX BEKTOPOB
JTMHENHBIX MpeoOpa3oBaHuii. Knaccudukariyst
KPUBBIX BTOPOro nopsiika. [IpuBesieHrie ypaBHeHUH
OKPY>KHOCTH, 3JITUTICA, TUTIep0boJIbl 1 TTapaboJibl K
KaHOHMYeCKOMY BHU/ly U UX MIOCTPOEHUeE.
[TocTpoeHre MOBEPXHOCTEH BTOPOTO MOPsIKA.

[IpencraBieHre KOMIIIEKCHBIX UMces B
anrebpanuecko, MmoKa3aTeJbHOU U
TpUTOHOMeTpuYecKou opme. Oriepaliyuu C
KOMILIEKCHBIMU UMC/IaMU, BbIUKC/IEHHE KODHEeM.
Brruuiciienue ripesenoB. Packpeitue
HeonpeziesieHHOCTel Buza 0/0, oo/oo, 00-00, 0-00 U fIp.
OnpejeneHve xapakTepa pasphbiBa (PyHKLIMY B
Touke. CpaBHEHHe OECKOHEUHO MaslbIX.
Boluncienne npeiesioB ¢ MOMOLIbIO
9KBUBAJIEHTHBIX (DYHKIIMIA.

BbIunicsieHre TTPOM3BO/IHBIX CJIOXKHBIX (QYHKITHA.
HaxosxeHre KacaTe/lbHOM ¥ HOPMaJiv K TJIOCKOM
KpYBOMW. BbrunciieHve MpOU3BOAHBIX (DYHKIIUM,
3a/]JaHHBIX HESIBHO Y TTapaMeTPUUeCKHU.
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[TpubmxeHHOe BBIUMC/IEHUE KOPHeH ypaBHEHUSI.
BrruriciieHre npou3sBoHbIX U AU QepeHianoB
BBICIIIMX MOPSiIKOB. Pa3nioxkeHre GhyHKIU MO
dopmynie MaknopeHa. BorunciieHue npezesnos C
NOMOLLBIO IpaBui1 JlonuTans. 3azauu o
HauOOJBIINX YU HAUMEHBIINX 3HaUeHUsIX BeJTMUKH.
OnpesienieHre TOYEK SKCTpeMyMa M UHTepBajioB
MOHOTOHHOCTU. OTipesiesieHre TOUeK reperuba u
VHTepBaJIOB BBIMYK/I0CTU. HaxoxxjeHre acCuMIToT
rpaduka pyHkiuu. MccienoBanve QyHKIMU U
MOCTpOeHre TpaduKa.

BeluniciieHre 4aCTHBIX MPOM3BOHBIX U MTOJTHOTO
mddepentrana. HaxoxxaeHue KacaTeabHON
TJIOCKOCTH Y HOPMaJy K TIOBEPXHOCTH.
BeIuricieHre 4aCTHBIX TIPOM3BOHBIX BBICIINX
nopsiaKoB. HaxoxeHre skcTpemyMa (QyHKLAN
HEeCKOJIbKMX TlepeMeHHbIX. OrpeziesieHue
YCJIOBHOT'O 9KCTPeMyMa C TIOMOILbI0 (DYHKIMU
Jlarpana.

Cemectp Ne

IN

Ne

TeMbl NpaKTHUECKHX (CeMHUHAPCKHX) 3aHATHI

Koi-Bo akapgeMuueckux
4acoB

BbIuncsieHne Heoripe/ie/IéHHOTO UHTerpana
Mo/ICTaHOBKOW. VIHTerpupoBaHue Mo 4acTsM.
VHTerprpoBaHue paloOHaIbHBIX anrebpanueckux
¢dbyHk1mii. HTerprpoBaHre TpUroHOMEeTPHUYEeCKUX
GyHKIMHM, HEKOTOPBIX UPPaI[MOHABHBIX U
TPaHCLIeHIeHTHbIX QYHKLUNA. Borurcienue
orpe/ie/ieHHbIX UHTerPajioB. 3aMeHa repeMeHHOM U
VHTerpupoBaHue 1o YacTsM. Berurcienue npu
TIOMOLLY OTIpe/ie/IeHHOTr0 UHTerpasa JJInH,
rioiaziel u 06bémMoB. OnipeziesieHre CXOAUMOCTH
HECOOCTBEHHBIX UHTETPAJIOB C 6eCKOHEUHBIMHU
ripejie/laMU ¥ OT HeOTpaHUUeHHbBIX (QYHKIMI.
BbrunicsieHre KpaTHBIX UHTErpasioB. 3aMeHa
TepeMeHHOM B KPaTHBIX MHTerpanax. Beiuncienue
KPUBOJIMHEMHBIX UHTErpasioB 1-ro v 2-ro poja.

14

PelieHue ypaBHeHMI € pa3zesisoLMMUACS
repeMeHHbIMH, OJHOPOZHBIX YpaBHEHUH,
JIMHEVHBIX YpaBHeHWH 1-ro nopsijka U ypaBHEeHUH
bepuymnu. Petienue auddepeHpaabHbIX
yPaBHEHU BBICILIMX MOPSIKOB, JOMYCKAOIINX
TIOHM)KeHHe ropsigka. HaxoxaeHue obiijero
peleHus AudQepeHLaIbHOTO ypaBHeHUs
MeTO/IOM BapHal{iy POU3BOJIbHBIX [TOCTOSIHHBIX.
PerreHvie MMHEMHBIX OHOPOJHBIX YPAaBHEHUH C
MOCTOSIHHBIMU KO3(¢duieHTamu. Perienue
JIMHEVHBIX HEOZHOPOJHBIX YPaBHEHUM C
MOCTOSIHHBIMU KO03(duieHTamu. PerieHne crcrem
JIMHeNHBIX uddepeHIMaTbHBIX YPaBHEHUN C

10
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MOCTOSIHHBIMU K03 dulleHTaMH.

OrnpepieneHre CXOJUMOCTH 3HAKOTIOCTOSTHHBIX U
3HaKOIepeMeHHbIX UMC/IOBBIX PsiioB. Beruncienve
00J1aCTH CXOAUMOCTH CTETIeHHOTO Psifa.

3 Pa3noxkeHve ¢hyHKIUM B psiJ, MakiopeHa. 8
[TpubmKeHHbIe BBIYMC/IEHUS 3HAUeHUH (DYyHKIIWH,
VHTerpasoB, pelieHue JuddepeHIaabHbIX
ypaBHEHUH C TTIOMOLIBIO PsI/IOB.

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 1

Ne Buj CPC Ko/1-Bo akajjieMmuuecKux
4acoB
1 Hanucanue otyera 30
2 [ToaroroBka K 3a4éTy 10
3 [ToaroroBKa K IpakTUYECKUM 3aHSITUAM 30
4 Tect (CPC) 10

Cemectp Ne 2

Ne Buj CPC Ko/1-Bo akajeMu4ecKHX
4acoB
1 Hanucanue otyera 18
2 ITogroroBka K NpakTUYeCKUM 3aHATUAM 20
3 Tect (CPC) 6

B xo/ie npoBeieHNst 3aHITHH 110 AUCLUIJIMHE UCTIOb3YIOTCS C/IeIyOlie MHTePAaKTUBHbIE
MeTo/[bl 00yueHust: JIeKiys ¢ ommbkamu. [JucKyccust

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI
5.1 MeToanuecKHe yKa3aHHs /I 00yUaIOMUXCA M0 OCBOEHHIO JUCHUILTHHBI
5.1.1 Meroauueckue yKa3aHus /i 00yUYarOIUXCA M0 MPAKTHYECKHUM 3aHSITHAM

I[MpakTrueckas paboTa 1o MaTeMaTHKe MpeJjHa3HaYeHa /s aKTUBU3AL[|Y [T03HABaTeIbHOM
JieATeIbHOCTH CTYJEHTOB, TIPHOOPETEHHIO HABBIKOB pEIleHUst IPAKTHUECKUX 3a/lau, BEIDAOOTKH
Y HUX CIIOCOOHOCTH CaMOCTOSITE/TbHO PeliaTh JOCTaTOUYHO CJIOXKHBIE 3a/lauu.

Llesib paboTh:

. oTpaboTKa U /I0Be/ieHHe IO aBTOMaTH3Ma HaBbIKOB PellieHHsI TUTIOBBIX 3a/1ay;

. TMO/IFOTOBKA K BBITIOJIHEHUIO JIOMAITHUX M KOHTPOJIbHBIX padoT.

CopeprkaHue 3aZ,aHUM:

. pellieHHe 3ajlau ¥ IPUMEePOB, YKa3aHHBIX TIperofaBartesieM, 1o yuebHO-MeToAuueCKUM

rocobusiM, 3a/layHMKaM U3 CIMCKAa OCHOBHOM U [IOTIOJTHUTETbHOU JTUTePATyPhI.

TpeboBaHUs K OTUETHBIM MaTepHanaM:

. HCII0JIb3Ysl BEIYUEHHBIM TeOpeTUUeCKU MaTeprasl, COCTABUTh I/IaH PeIleHUs 3a/1auy,
000CHOBATh TEOPETUUECKUMH (haKTaMU TO WK MHOE YTBEP)KJE€HHEe 1 JIOTUUEeCKU 3aBePIIUTh
pelleHue;

. ec/iy TpebyeTcs, aKKypaTHO MIOCTPOUTD UEPTEX, TI0/Ib3YsICh TMHEHKOU U [IUPKYJIEM,
HaHeCTH HeoOXorMble 0603HAUeHUS U TIO/JTTUCH.

OCHOBHbBIE PEKOMEH/JALUH TI0 BBITTOJIHEHHIO MPAKTUUECKUX paboT:
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. TP pelleHny TPUMEePOB U 3a/1a4 00s13aTeTbHO MCII0/Ib30BaTh COOCTBEHHBIN KOHCITEKT
NeKLUi 1 COOCTBEHHYIO TeTpa/ib /ISl MPAKTUUeCKUX 3aHSATHIH;

. JU1s1 YCTIELITHOTO yCBOEHUST KayK/I0M HOBOM TeMbl HEOOXO0AMMO TIOBTOPSITH MaTepHal
NIpeJbIAYIINX 3aHATHN. DTO CIIOCOOCTBYET JTydllieMy YCBOEHHIO HOBOTO MaTepuara, a TakKe
TIOZ/1ep>KaHUIO TTPUOOPeTeHHBIX HABBIKOB U YMEHHH.

. B CJIyuae 3aTpyJHeHu o0palaThCsi K peKOMeH/JOBaHHbIM yueOHUKaM U yueOHbIM
1oco6usiM, B TOM Umc/ie pa3paboTaHHBIM MperofaBaTeisiMi Kadeipbl MaTeMaTUKH.

CchpIsKa Ha 3/1IeKTPOHHBIN 00pa30BaTe/IbHBIM pecypc Ha MopTasie 3/IeKTPOHHOTO 00yUeHust
NPHUTY: https://el.istu.edu/course/view.php?id=4010

CchIsKa Ha 3/1IeKTPOHHBIN 00pa30oBaTe/IbHBIN pecypc Ha MopTasie 3/IeKTPOHHOTO 00yUeHust
NPHUTY https://el.istu.edu/course/view.php?id=5074

5.1.2 MeToauuecKne yKa3aHHUs /sl 00y4aroImMXcs 110 CaMOCTOSITe/IbHOM padore:

[TpakTrueckast paboTa Mo MaTeMaTHKe TpejHa3HaueHa /ijisi aKTUBU3al[UM IT03HaBaTeTbHOM
JeITeIbHOCTH CTY/IEHTOB, TPUOOPETEHHIO HAaBLIKOB PelleHUs PAKTUYeCKUX 3afiay, BLIPAOOTKH
y HUX CIIOCOOHOCTH CAMOCTOSITE/TBHO pelaTh AOCTaTOYHO CJIOKHbBIE 3aJjauM.

Lenb paboTHI:

. oTpaboTKa U /I0Be/IeHHe /IO aBTOMaTHU3Ma HaBbIKOB PellleHHsI TUTIOBBIX 3a/1ay;

. TO/IFOTOBKA K BBITIOJIHEHHIO JOMAIITHUX ¥ KOHTPOJIbHBIX pador.

CopeprkaHue 3aZlaHUM:

. pellieHre 3a/iau ¥ IPUMEePOB, YKa3aHHBIX TIPerofiaBaTesieM, 1o yueOHO-MeToANUeCKUM

1ocobusM, 3a/JauyHMKaM U3 CIMCKAa OCHOBHOM U ZIOTIOJTHUTETbHOM JTUTePATyPhI.

TpeboBaHUs K OTUETHBIM MaTepHaaM:

. WCTIO/b3Ysl BEIYUEHHbBINM TeOPeTUUeCKUN MaTepua, COCTaBUTh I/IaH PeIlleHus 3a/iauH,
0060CHOBATh TEOPETUUECKUMH (haKTaMU TO UK MHOE YTBEP)KIE€HHEe 1 JIOTUUEeCKU 3aBepPIIUTh
pellieHue;

. ec/ii TpedyeTcs1, aKKypaTHO MIOCTPOUTD UEPTEX, T10JIb3YsICh TMHEHKOU U LIUPKYJIEM,
HaHeCTH HeoOXoJUMble 0003HAUEHUS U TTOATHCH.

OCHOBHbIE PEKOMEH/JALIWH T10 BBITTOJIHEHHIO MTPAKTHUECKUX paboT:

. TIpY pelleHny TIPUMEePOB U 3a71a4 00s13aTe/TbHO MCTI0/Ib30BaTh COOCTBEHHBIN KOHCITEKT
JeKUWi ¥ cOOCTBEHHYIO TeTPa/ib Jj1sl MPaKTUUYeCKUX 3aHSATUH;
. JUIs1 YCTIELITHOTO yCBOEHUST KaXK/I0W HOBOM TeMbl HeOOXOAWMO TIOBTOPSITH MaTepral

TIpeJbIAYIINX 3aHATHN. DTO CIIOCOOCTBYeT JydllieMy YCBOEHHIO HOBOTO MaTeprara, a TakxKe
T0/IIeP>KaHUI0 TIPUOOPETEeHHBIX HABBIKOB M YMEHUH.

. B C/Tydae 3aTpy/JHeHUI 00paiaTbCsi K peKOMeH/JOBaHHbIM yueOHHUKaM U yueOHbIM
1ocoOusiM, B TOM Umc/ie pa3paboTaHHBIM TperoaBaTe/isiMu Kadeipbl MaTeMaTUKH.

CcplIKa Ha 3/1eKTPOHHBIN 00pa30oBaTe/bHBIN pecypc Ha TopTasie 37IeKTPOHHOTO 00yUYeHust
NPHUTY: https://el.istu.edu/course/view.php?id=4010

CcplIKa Ha 3/1eKTPOHHBIN 00pa30oBaTe/bHBIN pecypc Ha TopTasie 37IeKTPOHHOTO 00yUYeHust
NPHUTY https://el.istu.edu/course/view.php?id=5074

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOUYHON aTTeCcTaluy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEeHUA TeKyIlero KOHTPOJIs

6.1.1 cemectp 1 | Tect



Omnucanue nponeaypel.

C mpotieypoii TeCTUPOBaHUS CTYZEHThI 3HAKOMSITCS, KOTZla BHaUajie CeHTS0pPS MPOXOAST
BXO/IHOM KOHTPOJIb I10 KYPCY IIKOJbHOW MaTeMaTUKH, BbITIOJIHeHHbIHN Tipodeccopom BracoBbiM.
Tak>ke BHauasie CeHTSOpsI CTYJeHThbI JaHHOM CIeIMaTbHOCTH MOJK/TFOUYAIOTCS K 3/IEKTPOHHOMY
KypCy T10 BbICILIEli MaTeMaTHKH, T/ie UM COOODIIIaeTCsi, YTO MOC/Ie TIPOXOXKAEHHUS KaKJ0ro U3
LIECTH pa3zesioB Kypca MaTeMaTHUKU UM npefcToUT 40 MUHYTHOe KOMITbIOTEPHOE TeCTUPOBaHUe
Ha caiiTe 37eKTpoHHOr0 00yueHUst. CTyJeHTbI BCeX DY MTOTOKAa TeCTUPYHOTCS O[HOMOMEHTHO
B Ha3HAUEHHBIH /leHb U Yac. [Tepecau TecToB He pomnyckaetcs. Co3[aHHBIN /it TecTa 6aHK
BOMPOCOB coziepkuT 6osiee 1500 BorpocoB 1 6osee 7500 OTBETOB T10 BCEMY KypCYy MaTeMAaTUKH.
[To kaxkgoMy 13 6 pa3fenoB Kypca BbICIIeH MaTeMaTHUKU CTY[EeHT J0/DKeH OTBeTUTh Ha 25
BOMPOCOB.

Kputepuu oneHUBaHMA.

Kax/ip1ii mpaBU/IbHBIN OTBeT olieHuBaetcs B 0,4 6asina, T.e. 3a OIMH TECT MOXXHO MaKCUMYyM
HaOpatb 10 GasoB.

6.1.2 cemectp 2 | Tect
OmnucaHue npoueaypsbl.

C mpotieypoii TeCTUPOBaHMS CTYZIEHThI 3HAKOMSTCSI, KOTZla BHaUajie CeHTSI0pPS MPOXOAST
BXO/JHOW KOHTPOJIb 10 KyPCY LIKOJIbHOM MaTeMaTUKH, BbITIOJIHEHHbIN TIpodeccopom BiacoBbiM.
Tak>ke BHauasie CeHTSOPsI CTYJeHThI JaHHOM CIeIUaJIbHOCTH MOJK/TFOUAIOTCS K 3JIEKTPOHHOMY
KypCy T10 BBICILIEH MaTeMaTHKH, T/ie UM COOOIIaeTCsi, YTO MOC/Ie TIPOXOXKAEHHUS KaKJ0r0 U3
IIIeCTU Pa3zie/ioB Kypca MaTeMaTUKU UM TipeicTOUT 40 MUHYTHOe KOMITbIOTEepHOe TeCTUPOBaHHe
Ha caiiTe 371eKTpoHHOTr0 00yueHUst. CTy/JeHTbI BCeX I'PYIII MTOTOKA TeCTUPYHOTCS O[HOMOMEHTHO
B Ha3HAUeHHbIH /leHb U Yac. [Tepecjau TecToB He pomnyckaeTtcs. Co3[jaHHbIN /it TecTa 6aHK
BOMPOCOB coziep>kuT 6osiee 1500 BorpocoB u 6oee 7500 OTBETOB 10O BCeEMY KYpPCY MaTeMaTHKH.
Mo kaxxgomy 13 6 pa3zenoB Kypca BbiCIlleil MaTeMaTUKH CTYZEeHT J0/DKeH OTBETUTDb Ha 25
BOMPOCOB.

KpuTepuu onieHUBaHMA.

Kaxpiii MpaBU/IbHBIN OTBeT oljeHuBaeTcs B 0,4 6asa, T.e. 3a OAUH TeCT MOYKHO MaKCUMyM
Habpate 10 6anos.

6.2 O1jeHOYHBbIEe Cpe/JCTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCTaliu

6.2.1 Kpurepun u cpeacrBa (MeTo/bl) OL€HMBAHUA WHJUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MmeToabBI)
NHauKaTop AOCTIHKEeHHUS
KpuTepuu onjeHMBaHus OLIeHUBaHHSA
KOMIIeTeHI[UH .
MPOME)KyTOUHOM
aTTecTanuu
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OIIK OC-1.1 roKasaresiy, KOTOpBbIe TI03BOJISIIOT | e)KeHeJle/IbHast
orpezie/iuTh YPOBEHb | OLleHKa 1o
c(hOpMHPOBAHHOCTU MaTeMaTHUeCKOU | TpEéxOaibHOM
KOMIIETEHTHOCTH IKase

CTy/leHUeCKUX
OTYETOB, KaXK/bIH
u3 KOTOPBIX
COJIeP)KUT
KOHCITeKT JIeKI[1H,
KOHCIIEKT
MPaKTUUeCKUX
ay/IMTOPHBIX
3aHATUMN u
KOHCIIEKT
JIOMAIHUX pabot

OIIK OC-1.5 roKa3aTesiu, KOTOpbIe 1o3BoJistoT | 1. Ouenka
onpeJie1Thb YPOBEHb | CTYJeHTOB rnpu
c(hOpMUPOBAaHHOCTY  MaTeMaTUueCKOMW | pellleHur MU
KOMIIETEHTHOCTH MPaKTUUeCKUX

3a/laHuH Ha
ayIUTOPHOU JJOCKe.
2. KoMmmnbroTepHbie
TeCTHPOBaHUs
CTY[,€HTOB 1o
KaKIOMY u3
TPOMIeHHBIX
pasziesioB Kypca
MaTeMaTUKU

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 1, TumnosBble oLjeHOYHBIE CPeACTBA /ISl IPOBe/JeHUs 3aueTa 1o
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypobl

B sK3aMeHaIMOHHOM ayIUTOPUM CTYJeHTY BhIZAETCs OueT 1 KapTouka. Kaprouka comepur
yeThbIpe NPaKTUUYEeCKUX 3a/laHus, OJ0OHBIX TeM KOTOpbIe pelllaich Ha MPaKTUYeCKUX 3aHITHSX
Y B IOMalTHUX paboTax. buser cofepkuT Ba TeOpeTUUeCKUX 3a/laHus (BOIpoca), KOTOpbIe
npopabaThIBa/IMCh Ha eKLusX. Bce oHM nprBefieHb! HIDKe. [/l BBINOHEHHS TUCbMEHHOU
5K3aMeHalMOHHOW paboThI CTYAeHTY npejocTassieTcs: 60 MUHYT.

[Ipymep 3aaHu:

CnMcok TeopeTHUeCKHX 3aJjaHuii (BOTIPOCOB):

1. BekTop ¥ cKassp.
2. IToiyunTh BEKTOP MOCJ/Ie IOBOPOTa CUCTEMbI KOOPAUHAT.
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. Nonyunts popmyny Kpamepa.
. MaTpulia u 1eliCTBYSI HaJl MaTpPULIAMU.
. Onpejenenue ornpezenuTeis.

7 CBOMCTB OIpe/ie/IUTe/Isl.

. 4 hopMBI cHCTeM JIMHENHBIX areOpanyecKix ypaBHeHHH.
. Teopema KpoHekepa-Kariesiu.
. UccnenoBanne crcteM TMHEMHBIX anreOpanuecKnx ypaBHEHUH.

. Perienue crcrem MeToZioM 0OpaTHON MaTpULIbI.

. YpaBHeHHe Ha COOCTBeHHbIE BEKTOPHI U COOCTBEHHBIE UHCIa.

. XapaKTepucTH4YecKoe ypaBHeHHe.

. PellleHne xapakTepuCTUUeCKOTO ypaBHEHUS.

. Bektop, MHeHO He3aBUCHMbIe BEKTOPa, JeKapToB Oa3uc.

. YCTaHOBUTbH CBSI3b MEXX/Y HarpaB/IsIOLMMU KOCUHYCaMU BEKTOpa.

. BbIpasuThb ckanspHOe Npour3Be/ieHre Yepe3 KOCUHYC yTjia MeKy BeKTOPaMH.
. Haiit BeKkTOp B KOCOyTO/ILHOM baswuce.

. HaliTu BeKTOp, OpTOrOHaIbHBIN JIBYM 3a/laHHBIM BEKTOpaM.

. HaiiTu reomeTpuuecKuii CMbIC/T MOZyJisi BEKTOPHOT'O TIPOU3Be/IeHNs] BEKTOPOB.
. [TonyunTth cMelIaHHOE POU3Be/ieHNEe BEKTOPOB.

. HaiiTu reomeTpuuecKuii CMbIC/T MOZlyJIsl CMELLIaHHOT' O MPOX3Be/|eHHs BEKTOPOB.
. [MosmyunTb ypaBHEeHUe TJIOCKOCTH B 0011ieM BH/e.

. [TosyunTh ypaBHeHUe MJIOCKOCTU B HOPMa/IbHOM BUJI€.

. [Monmyuntsb hopMysTy pacCTOSIHUSI OT TOUKHU IO TUIOCKOCTH, 3aJJaHHOM OOIIMM ypaBHEHUEM.
. [TonyuuTs 06IIEE, TTApaMeTPHUYeCKOe M KAHOHUYeCKOe YPaBHEHUe MPSIMO.

. [Tonyunth ypaBHeHHs TJIOCKOCTH U NPSIMOM B OTpe3Kax.

. KBagpartuuHsle ¢opmbl 1 K1acCU(pUKaLMs KPUBBIX BTOPOTO MOPsi/IKA.

. Halitu okychl siurica, 3aZjlaHHOIO0 KAHOHMUECKUM YpaBHEHHEM.

. Haiiti ypaBHeHus1 aCUMITTOT rUrepOosibL.

. [TonnyunTh ypaBHeHHe TIapaboJIbI.

. [loBepxHoCTH 2-TO TIOpsAKA.

. [lonspHas cucrema KOOpAUHaT.

. KomrinekcHele uricia B anrebpanueckoit hopme U X CBOWCTBA.

. KomrinekcHele ynciia B TpUroHOMeTpruYeckoi opme.

. ®opmysna Dunepa.

. KomnyiekcHble urc/ia B TioKasartesibHOM (hopme.

. I3Bneuenune KOpHS N-0U CTeIeHHU.

. InckpeTHasi mepeMeHHasl.

. Bbiuncienue ripejiesia mociefoBaTe/IbHOCTH.

. @yHKUUs TipsiMast U obpaTHasi.

. [Tosmyunts rpadmk y=arcos X.

. [Ipuparenue QpyHKLIMY ¥ apryMeHTa.

. OnpeiesieHe HENPePLIBHOCTU (PYHKLIMHU.

. Pa3pbIBBI epBOro ¥ BTOPOro poja.

. 3amMeyaresibHble Mpe/iesbl.

. Teopema 00 5KBUBa/IeHTHBIX (QYHKLIUSIX.

. [TomyunTh TabnuIy S5KBUBa/IeHTHBIX (DYHKIMIA B OKPECTHOCTH HYJISI.

. [Ipov3BosiHas crnipaBa U crieBa.

. [Tosmyunth ypaBHeHUe KacaTeabHON U HOpMasu.

. CBs13b 3HaKa MPOU3BO/IHOM C BO3pacTaHUeM (DyHKLIMH.

. Haiiti ckopocTh 1 yCcKOpeHHe OpOLIeHHOT0 KaMHSI B BepTUKAIbHOM HarlpaB/IeHHH .
. OcHOBHBIe TIpaBU/Ia AU(QepeHLIPOBaHuSI.

. [okasaTb, 4TO MPOM3BO/IHAS C/I0’KHOW (DYHKLIMY PaBHa ...
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54. BbIBoj, TaO/HI[BI IPOU3BO/THBIX.

55. Teopema o guddepeniiupyemoii dbyHkumu. duddepenimarn.

56. Juddepenipan v npubmKEHHbIE BEIUMC/IEHHS.

57. [IpousBopHble U AuddepeHLIrabl BbICILIKX TOPS/IKOB.

58. ucdepenpoBanure GyHKIMI 3aJaHHBIX TTapaMeTPUUeCKU UK HesIBHO.

60. [Tonyuuts popmynel Telinopa 1 MakiopeHa

61. [lokasats Teopemy Pepma.

62. oka3atb Teopemy Posisi.

63. lokasats Teopemy Koru.

64. Joka3atb TeopemMy Jlarpanxa.

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

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

67. [lepBoe focTaTOYHOE YC/I0BUE 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. ITyctsb f(x) UMeeT Hak/IOHHYIO acUMOTOTY. HaliT eé K03 uLeHTHI.

72. AnroputM noctpoeHus rpaduka (pyHKLUU

73. OnpeiesieHye YaCTHOr'O MpUpaleHus U YaCTHbBIX [IPOU3BOHBIX.

74. Bblpa3uTh NOHOE NpUpallleHre Yepe3 YacTHbIe POU3BO/IHBIE.

75. O60CHOBaTh ypaBHeHHe KacaTelbHOW IJIOCKOCTH.

76. IloylyunTh ypaBHEeHHe HOPMaJIU.

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

78. [IpeAcTaBUTh IPOM3BOAHYIO 110 HAMPaB/IeHUIO B BUIE CKa/ISIPHOTO NPOM3Be/IeHHSI.
80. [TokaszaTb, UTO rpaJjHeHT OrpejesisieT MaKCUMalbHYH0 CKOPOCTb U3MeHeHUs (PYHKIMU Kak I10
BeJIMUMHE, TaK U 10 HarpaB/ieHUIo.

81. [MomyuuTs hopMyJly YaCTHOW MPOU3BO/JHOM HESIBHO 33laHHOW (DYHKLIUH.

82. IMonyuuTh He0OX0AUMOe yCioBUe 6e3yCIOBHOTO SKCTpeMyMa (PYHKL[MH [IBYX MlepeMeHHbIX.
83. ITomyuuTh AOCTaTOYHOE YCIOBHE Oe3yC/IOBHOTO 3KCTpeMyMa (PyHKLIMU [JBYX ITepeMeHHbBIX.
84. YcnoBHbIl 5KCTpeMyM U (pyHKUUMs Jlarpanika.

85. HeobxoayMble 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 MaremMartyvka

Harnpasienve ACYbB, OBMB, NUCTb

1 cemecTp

65.  IlomyuyuTs anroput™ HaxoxkaeHus Hyqs GyHKUMY (MeTo HbtoTOHA).

66.  Ilomyuuts npasusio Jlonurasns. Y C10BUs €ro IpUMeHeHus.
buner COCTaBU/I

nipoceccop Bnacos B.T'.

«_1”_pexabpst 2024 r. YTBepxxjato
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3aB. oTzenenueM , goueHt lynapesa O.B.
«_1”_pnexabpst 2024 r.

MuHucTepcTBo 06pa3oBanusi P®

NpKyTCcKui1 HalJMOHA/IBHO-UCC/Ie10BaTe/IbCKUM
TeXHUUYECKHUM YHUBEPCUTET

664074, pKyTCK,

yn. JlepmoHTOBa, 83

O6pa3er| KApTOUKH:

Kaprtouka Ne4
Mo JUCLUNIMHe MaTemaTHKa
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.

BbrunciuTe NpoW3BOJHYIO M0 Hamnpas/eHuto B Touke A(-3,1), ecu , .

Kaprouky cocraBun  mnpodeccop Bacos B.T'.

“_2_”_ pekabpsi_2024 T YTBepKaaro
3aB. oTenenueM, goueHt [dynapesa O.B. «_2_7_nekabpsi_2024 T

6.2.2.1.2 Kpurepum orjeHUBaHUs

3auTeHo He 3auTeHo
Ha/IMuve 3HaHUM MPOMIeHHOT0 MaTepuarna, (hparMeHTapHOe 3HaHUe MPOMIeHHOTO
YTO BhIpaXKaeTCs B TIPABWILHOM peIlleHU! MaTepuaa, YTo BeIpaXkaeTcst b0 B
JIBYX 13 UeTbIPEX MPAaKTUUeCKUX 3a/laHuM, U B OTCYTCTBUU TPaBU/IbHBIX OTBETOB Ha JiBa
TIPAaBWILHOM OTBETE Ha OZINH U3 [IBYX TeopeTHYeCKUX BOMpoca, MO0 B OTCYTCTBUA
TeopeTUUeCcKUX BOMpoca. JIBYX TPaBWIbHBIX pellleHUH MPaKTUUeCcKux
3a/laHUM.

6.2.2.2 Cemectp 2, TumnoBble OLleHOYHBbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 110
AUCLHMIIUHE

6.2.2.2.1 Onucanue npoueaypobl

B sK3aMeHalMOHHOW ayIUTOPUM CTYJeHTY BbIZAETCs OueT U KapTouka. Kaprouka copepxur
yeThIpe MPaKTUUYECKUX 3a/laHus], TOJ00OHBIX TeM KOTOpbIe pellaTyich Ha MPaKTUYeCKUX 3aHITHSX
Y B IOMalTHUX paboTax. buser cofepkuT Ba TeOpeTHYeCKUX 3a/iaHus (BOTpoca), KOTOpbie
nipopabaThIBa/IMCh Ha JeKLusX. Bce oHM NprBefieHb! HIKe. [/ BBINOTHEHHS TUCbMEHHOM
3K3aMeHallMOHHOW paboThl CTYAEHTY npefocTabsiercs: 60 MUHYT.

IIpvimep 3aaHus:
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CriucoK TeopeTHYeCcKHX 3a/laHuil (BOIPOCOB):

1. Yemy paBeH AuddepeHLian HeorpeeJI6HHOr0 UHTerpasna?

2. Uemy paBeH Heorpe/ie/IéHHbIN UHTerpan AuddepeHiana?

3. 3aMeHa repeMeHHbIX 110/, 3HAKOM UHTerpaJa.

4. BbINOHUTE MepeHoC NTPOM3BOAHOM 10/, 3HAKOM MHTerparia.

5. [MonyuuTsh Tabnuiy epBooOpa3HbIX UCXO/s U3 TabMUL[bI IPOHU3BOJHBIX.
6. [IpencTaBuTh Ornpesie/IEHHbIM MHTErpasl Kak rpeziesl HEKOTOPOK CyMMBI.

7. [Monyuuts hopmyny HeroToHa-JIeiibHmIa.

8. [Tokasatb, UTO Orpe/ie/IéHHbIM UHTerpaa MOXKeT ObITh epBooOpasHoi f(x).
9. Teopema o cpepHeMm. [Joka3aTesbCTBO U €€ CMBICII.

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

11. BbluncieHne HHTErpaaoB MeTOZ0M HeonpeZeéHHbIX K03((UIeHTOB.
12. [Tonyunte uHTerpan Ne 10.

13. [Tonyunte unTerpa: Ne 11.

14.  VHTerpupoBaHve UppaliOHa IbHbIX BbIPA)KEHUH.

15. [TonyunTe YHUBEPCA/IbHYIO TPUTOHOMETPUYECKYIO N0 CTaHOBKY.

16.  HaiiTu nuiowajb KpUBOJMHENHOM TpareLuu.

17. HawuTum nuomajps KPUBOJMHENHOIO CEKTOPA.

18.  Haiiti 06béM Tena BpalljeHUs.

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

20.  Haiitu nouja/ib NOBEPXHOCTH BpallleHHSI.

21. ITpenenbHbIN NPHU3HAK CPaBHEHUSI.

22.  TlonyuuTh yaCTHBIV TIpe/ieNbHbIN NPHU3HAK CXOJAWMOCTH [i/Is1 UHTerpana C
HeorpaHUYeHHbIM Ipe/le/IOM UHTerPUPOBaHUS.

23.  TlonyuuTh yacCTHBIM TIpe/iebHbIN NPHU3HAK CXOAMMOCTH JJ/1 UHTerpasna oOT
HeorpaHUUeHHON (YHKLIMU.

24. BrruviciieHre vHTErpanoB, 3aBUCALLIMX OT MapaMmeTpa.

25. [TpubmKEéHHOE BHIYMC/IEHNE UHTETPasioB.

26.  Pemenve nudQepeHLanbHbIX ypaBHEHNUH 1-0r0 mopsifiKa: MpOCTeulLero, ¢

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

28. PerieHue MHeNMHBIX OZHOPO/HBIX AW depeHLMaIbHBIX ypaBHEHUH 1-0ro nopsijxa.
29.  PelieHve TMHEHWHBIX HEOJHOPOJAHBIX AU(depeHLIanbHbIX YpPaBHEHUM 1-0ro nopsijka.
30. Perienvie ypaBHeHus: bepHysuu.

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

32. Pemenue guddepeHiyanbHbIX ypaBHEHWH 2-0r0 TIOpsiiKa 2-0ro TUIa.

33. Perenuve auddepeHiLrasbHbIX ypaBHeHUH 2-0T0 MOpsifika 3-0ro THUIIa.

34. Pemenue guddepeHyanbHbIX ypaBHEHWH 2-0r0 NOpsiika 4-0ro Tuma.

35.  TlonyuuTs yc/iioBUe JTMHEHWHON 3aBUCUMOCTU (PYHKIMH (orpegenuTesib BpoHCKoro).
36.  Ilo 3agaHHOI (hyH/aMeHTaIbHOM CHUCTeMe pellleHUH HalTu frddepeHLanibHOe
ypaBHeHUe.

37. [puBecTH MHEIHOE 0fHOPO/IHOE WG depeHIIManpHOe ypaBHeHHe K anrebpanueckoMy
YPaBHEHU!O, Ha3bIBAEMOI'0 XapaKTepuCTUYeCKUM.

38.  Uro siBnsiercst GyHaMeHTaIbHOW CUCTEMOM pellieHUH, eC/ii KOPHU
XapaKTepUCTUUeCKOro ypaBHeHUs! IPOCThIe?

39.  Yro siBnsiercst GyHJaMeHTalIbHOW CUCTEMOM pellieHUi, eC/ii KOPHU
XapaKTepUCTUUeCKOro YpaBHeHUs KpaTHble?

40. ANTOpPUTM pelleHus JIMHeMHOr0 HeOZAHOPOAHOI0 YPaBHEeHUs N-0r0 MOpsiZika METOL0M
BapHaLui.

41. ANTrOpUTM pelleHus JIMHEeHHOr0 HeOAHOPOAHOI0 ypaBHEHNs N-0r0 NopsiiKa [py
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CrelJMaIbHOM BH/le IIpaBoy 4acTy. IlepBblit ciiyuai.

42.  AnropuTM pelieHUs JIMHEMHOTO HeOHOPOJAHOIO ypaBHeHUs N-0ro Nopsiika npu
Crie[juaIbHOM BH/le IIPaBOM 4yacTy. Bropoi u Tpetuit ciiyydau.

43.  Yetsipe (opMbI CUCTEMBI TMHEWHBIX OJHOPOJHBIX Au(depeHLIabHbIX YpaBHEHUH 1-T0
TopsiJKa.

44.  TlomyunThb XapaKTepPUCTHYECKOe ypaBHEHHUeE /Jil CUCTEMbI JTMHEWHBIX OJHOPO/HBIX
IuddepeHIManbHbIX ypaBHeHUH 1-ro rnopsijxka.

45. OOi1iee pellieHre CUCTeMbI JIMHEHHBIX OJHOPOAHBIX AU(depeHLIanbHbIX YpaBHeHHH 1-
o NOpsiZiKa /11 IPOCTBIX U KPAaTHBIX KOPHEH XapaKTePUCTUYeCKOr0 YpaBHEHUS.

46.  PemeHue cucTeMbl TMHEWHBIX HEOJHOPO/HBIX ypaBHeHUH 1-ro mopsigka

47.  JIBOMHOU MHTerpas U ero CBOMCTBaA.

48.  BblpakeHue [JBOMHOIO MHTerpasa yepe3 MOBTOPHBIM.

49. 3aMeHa IepeMeHHbIX B KpaTHBIX UHTerpasax.

50. Onpepenurenb SIKOOU B MOJISIPHBIX KOOPUHATaX.

51. Beruncienue uarerpana Ilyaccona.

52.  KpuBO/MHEWHbIN UHTerpaj epBoro poja.

53.  KpuBOIMHeNHBIM UHTerpaa BTOPOro poja.

54. OCHOBHBIE Orpe/ie/IeHUs1 YUCIOBBIX PSZIOB.

55. Psij reomeTprueckoi rnporpeccuy.

56.  TlomyuuTts HeoOX0JUMOE YCIOBHE CXOAUMOCTH.

57.  TlomyuuTts fOCTaTOYHBIE IPU3HAKU CXOAUMOCTH: CPAaBHEHUs U IIpe/ie/IbHbIN NIPU3HAK
CpaBHEHUSI.

58. BoluncieHue cyMMBbl pszia.

59. [MonyuuTs Tipu3HaK [amambepa.

60. [Tonyuute npusHak Kouu.

61.  IlonyuuTh UHTErpaabHBIMA NIPU3HAK CXOAUMOCTH.

62. NccnepoBath Ha CXOAUMOCTS paf, dupuxiie.

63.  IlonyuuTh npu3Hak JleibHuUIIA.

64. CxomuMocCTb abCOMIOTHAs 1 YC/IOBHAS.

65.  IMomyuutb 06/1aCTH CXOJUMOCTH CTeTIeHHOTO psijia o JJanambepy.

66. [MonyuuTb 06/1aCTH CXOJUMOCTH CTeTIeHHOTo psiia o Koy,

67. PaznoykeHuve yHKLUM B CTeNleHHbIe PsiJbI.

68. O BBIUMC/IEHHWU UKCIA TL.

69. O BBIUKC/IEHWH UHTErPa/IbHOIO CUHYCA.

70. Pemenue nuddepeHyaabHbIX ypaBHEHUH C TOMOLLIBIO PSiZIOB.

71. I'paduuecky 0TOOpa3UTh TPUTOHOMETPUUECKUH PSifl.

72. [Monmyunts KO3 puLeHTs! psifia Pypbe.

73. Paznoxuts B psify ypbe nepuojuueckyro (PyHKIMIO C TIepuoioM 2 .

74. Paznoxuts B psag Pypre nepuogrueckyro GyHKIHIO C Iepruoiom 21.

O6pazerj bunera:

MunucTtepcTBo 06pa3oBaHusi PO

VpKyTCKuit Hal[MOHATbHO-HUCCIIeJ0BaTe/IbCKU
TeXHUUYECKUH YHUBEPCUTET

664074, IpKyTCK,

yn. JlepmoHTOBa, 83

buner No4
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0 AUCLUIUIMHe MaTeMaTuka
Hanpasnenve ACYB, ODOBMB, UCTB, NCUb
2 cemecCTp

4. BBINOJHUTB [TepeHOC NIPOM3BOAHON 0/, 3HAKOM MHTerparia.

39. Uro siBnsieTcs GpyHJaMeHTabHOM CUCTEMOM pellieHUi, eC/Ti KOPHU XapaKTepuCTHYeCKOro

ypaBHeHUsI TIPOCThIe?

buner COCTaBUJI

npodeccop Bnacos B.I'.

«_20”_masi 2025r1. YTBepxzaro

3aB. oTzenenueM , goueHt ynapesa O.B.
« 207 _mast 2025T.

MuHucrepcTBo 0bpa3oBanusi PO

NpKyTCcKui1 HalJMOHA/IBHO-UCC/Ie10BaTe/IbCKUM
TeXHUUYECKHUN YHUBEPCUTET

664074, pKyTCK,

yn. JlepmoHTOBa, 83

OO6pas3el] KAPTOUKHU:

Kaptouka Ne 1

0 JMcLMIUIMHe Maremaryka

Hanpasnenve ACYB, ODOBMB, UCTB, NCUb
2 cemecCTp

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

x-y-1=0.

. Havity pelieHne ypaBHeHUs

. VccnenoBaTh Ha CXOAUMOCTD DS,
. BbluncinTe MHTErpan

Kaprouka COCTaBUJI

npodeccop Bnacos B.I'.

«_20”_masi 2025r1. YTBepxzaro

3aB. oTzenenueM , goueHt lynapesa O.B.
« 207 _mast 2025T.

6.2.2.2.2 Kputepuu o1jeHUBaHUs

Y poBierBopuUTe/IbH
OT1/1MuHO Xopouio o HeypoBiierBopuTe/1bHO
Ha/muue r1y0oKUX | Hajuuue TBep/bIX U Ha/j4yve 3HaHUU (parMeHTapHOe 3HaHUe
Y VCUepIIbIBAIOIIUX JIOCTaTOYHO TMIPOMJI€HHOT 0 MIPOM/IEHHOT O
3HaHUH B 0O6Bbeme TIO/IHBIX 3HAaHUU Marepuasa, 4To Marepuasa, yTo
MPOM/IEHHOI 0, UTO IIPOrpaMMHOI'0 BbIpa)kaeTcs: B BbIpaKaeTcsi MO0 B
BbIDA)KAeTCs B MaTepuasa, yTo TIPaBUILHOM OTCYTCTBUH
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TOYHOM U BbIpa)KaeTcs B pelLleHny IByX U3 NpaBU/IbHBIX OTBETOB Ha
060CHOBaHHOM TOYHOM M YyeTbIpéX [iBa TeOpeTUUECKUX
OTBeTe Kak Ha /iBa 000CHOBaHHOM MIPaKTHYeCKUX BOIIpoCa, b0 B
TeopeTUYeCKUX OTBeTe XOTs ObI Ha 3aflaHul, U B OTCYTCTBHUHM JjBYX
BOMpPOCa, TaK U B OJVH MpaBUIbHOM OTBEeTe | TMPaBWIbHBIX pelleHnH
NIPaBU/IbHOM TeopeTUYeCKUn Ha OZIVH U3 JIByX NPaKTUYeCKUX 3a/laHui.
pellleHNH YeThIpéX | BOMPOC, a TAKXKe B TeopeTUYeCKUx
NpaKTUYeCKUX NIPaBUIbHOM BOIIpOCa.
3a/jaHuM. pelleHny TPEx
NIPaKTUYeCKUX
3a/laHUM.

7 OcHOBHas y4yeOHas MTepaTrypa

1. BnacoB B. I'. KoHcriekT nekijuii 1o Beiciiieid MaTeMatuke / U3a. Atipuc, M., 1996. - 287.

2. [IpakTUUecKue 3aHSTHs TI0 BBICIIeM MaTeMaTHKe. | Kypc : yue6. nmocobue /i/isi CTyZeHTOB
WH)XeHep. U 3KOH. CrielManbHOCTel no pepakiueii npod. B.I'. Bnacoa/ UpKyT. roc. TexH. yH-
T, 2008. - 172.

3. Briciias MaTeMaTHKa B YIIPaKHEHHUSX U 3a/lavax : yueb. mocobue fs By30B : B 2 u. / I1. E.
Hanko [u gp.]. Y. 1, 2007. - 303.

4. TIucemenHsIit [. T. KoHCTEKT /€KL 10 BICIIEN MaTemMaTHKe : 1oiHbid Kypc / 1. T.
ITuceMenHsrid, 2013. - 602.

8 JlonostHUTE/TbHAS yueOHasi IUTepaTypa U CipaBoOYHast

1. InauBuyanbHbIe 3a/laHus T10 BBICIIEH MaTeMaTHKe: yuebHoe rocobue: B 4 u. Y. 3 : Psagpl.
KpaTHble ¥ KpUBOJTMHEMHbIE UHTErpasibl. DjieMeHThl TeopuH 1osist / A. T1. Psbymiko [u ap.],
20009. - 367.

2. TTuckyHos. JuddepeHiipanbHOe ¥ MHTErpabHOe UCUUC/IeHUs [Jis BTY30B : yue0. mocobue
s BTy30B. T. 1, 1978. - 456.

3. IuckyHos. uddepeHiianbHoe U UHTeTpaIbHOE UCUKC/IEHUS [I7Is BTY30B : yueb. mocobue : B
2T.T.2,1978. - 575.

4. nauBuayanbHbIe 3aJjaHU 110 BBICIIIEN MaTeMaTHKe: yueOHoe rocobue : B4 u. Y. 1 :
JIuHeliHas ¥ BeKTOpHas anreOpa. AHanmuTHueckasi reometpust. JJuddepeHipanisHOe UCUHCTIEHHEe
byHKIMI ogHoM TiepemenHo# / A. T1. Psbymko [u ap.], 2008. - 303.

5. UaauBHUyaibHbIe 3a/laHus TI0 BBICIIIE MaTeMaTHKe: yueOHoe rocobue : B4 4. U. 2 :
KowmrinekcHblie uncsia. HeomnpejenieHHbIe U onipe/iesieHHbIe UHTeTpasbl. DyHKIIMY HECKOIBKUX
riepeMeHHbIX. OOBIKHOBeHHbBIe AuddepeHIMaabHbIe ypaBHeHus / A. T1. Pabyuiko [u ap.], 2009. -
395.

9 Pecypcol cetu IHTepHeT

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

10 ITpodeccuoHa/IbHBIE 0a3bl JAHHBIX

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

11 TIlepeuenr WH(OPMAIUMOHHBIX TEXHOJIOTHH, JIMIEH3MOHHBIX ¥  CBODOAHO
pacnpocTpaHsieMbIX CHel[HaTU3HPOBAHHbIX MPOrPaMMHBIX CPeACTB, HH(OPMaLMOHHBIX
CIIPaBOYHBIX CUCTEM

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

2. Microsoft Office Standard 2010_RUS_ noctaBka 2010 ot OOO "A30H"
12 Marepua/ibHO-TeXHUUYECKoe ofecrieyeHUue AUCHMILTHHBI

1.1. YueGHas ayguTopus [Jisi IPOBeI€HUS 3aHSITUMN JIEK[JMOHHOTO THIIA, TPYTIIOBBIX U
VH/IUBU/IyalbHbIX KOHCY/IbTal[1M, TeKYILero KOHTPOJISl U POMEKYTOYHOM aTTeCcTalyu -
KOMITTEKT yueOHOM Mebeny, pabouee MecTo TiperiofiaBaTeris, 0cka. MyIbTUMeIUIHOe
obopy/JoBaHue (B TOM UKCIie TIepeHOCHOe): My/IbTUMeIUIHbIN MPOeKTOp, SKpaH C
3JIeKTPOIPHUBO/OM, aKycTuueckas cucrema + 1K ¢ Beixozom B Internet. Komriiekt mebesny,
[l0CKa, MapKep uiu Men JInijeH31M0HHOe IporpaMMHoOe obecrieueHue.

2.2. YuebHasi ayAuTOpYS /17151 IPOBEeHNs 1ab0paTOPHBIX/TIPAKTUUECKUX (CeMUHAPCKUX)
3aHATUMN, TPYIIIOBBIX U UHVMBU/Ya/JbHbIX KOHCY/IbTALIUN, TEKYIL[eT0 KOHTPOJISA U
TIPOMEXXYTOUHOM aTTectariuy/ MybTUMeuiiHOe 000pyZoOBaHKe (B TOM UKC/Ie TIepeHOCHOe):
MYJIbTUMeZIMIHBIN IPOEKTOP, 9KPaH C 3/1eKTPONPUBO/OM, aKycTuueckas cucrema + 1K ¢
BeIX0ZIoM B Internet. KommiekT mebenu, focka, Mapkep uiv Mer. JIMIieH3MOHHOe POrpaMMHOe
obecrieueHue.

3.3. TlomerreHue [ijisi CaMOCTOSATETbHOW PabOTHI.
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