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

1.1 [ducoumimHa  «MaremaTHka» — obecieunBaer  (opMHpOBaHHe  C/IEAYIOLHUX
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-1.4

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

Kopg,

CopepxaHue HHANKATOPA Pe3yabTaT 00yuyeHus
WHAUKATOpa

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

Vcrnosib3yeT NpUHLUIBI
MaTeMaTh4yeCKOoro MbIIeHUs,
OIIK OC-1.1 HaBBIKU yTIOTpeO/IeHUs
MaTeMaTUueCKOM CUMBOJIMKY NPU

pelleHnH MIPaKTUYeCKuX 3aza4y

AHanv3upyer U npUMeHsieT 3HaTb
HaBbIKM BbIOOpa METO/I0B Ymernb
pellieHus 3a/ja4 Ha OCHOBe Bnapern
TeopeTUYeCKUX 3HaHUMH,
OIIK OC-1.4 IIpUMEeHsIeT OCHOBHBIE

MaTeMdaThu4YeCKHe MeTOo/bl,
HEOGXO,Z[I/IMBIE OJIs aHa/IN3a
rmponeccoB IIpy MorcKe
OIITUMAJIBHBIX pEH_IEHI/Iﬁ

2 MecTo auciMIUIMHBI B cTpyKType OOII

W3yyeHne aUCIMIUIMHBI «MareMaTHKa» 0a3upyeTrcs Ha pe3yabTaTax OCBOEHUS
CleAyroLX AUCLMIVIMH/TIpAaKTUK: Het

OucuunvHa siB/isieTCs NpeIecTBYIOLeN /s AUCLMIVIMH/TPAKTHK: «MeTozbl aHai13a
JlaHHbIX», «OrnepaloHHble CUCTeMbI», «[IpoU3BOACTBEHHAs TIpakTHKA: IpeAJAUIlIOMHas
TpaKTHUKa»

3 O0beM AUCIHMILTHHbBI

O6Bem aucHMIUIMHLBL cocTaBisgeT — 8 3ET
Bup yue0Ho# padboThI TPpyaoeMKOCThb B aKaJileMHYeCKHX Yacax
(OpvH akaZieMU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
aCTPOHOMHYECKOT'0 Yaca)
Bcero | Cemec | Cemectp Ne 2
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p Ne 1
OO6111as1 TPYZ0EMKOCTh
tHas TpyA 288 144 144
JIUCITUTITAHBI
AyauTopHbIe 3aHATHS, B TOM
YAHTOP 128 64 64
yuce:;
JIEKITAU 64 32 32
nabopaTopHble pPabOThI 0 0 0
MpaKTHUeCcKUe/ceMUHapCKue
P P 64 32 32
3aHATUA
KoHTtakTHas paboTa, B TOM 0 0 0
ypcie
B (hopme pabOTHI B
3/1IeKTPOHHOMU
P y 0 0 0
VMH(OPMaLIMOHHOM
obpa3oBaTe/IbHOM cpejie
CamocrosTenbHas paborta (B
T.4. KypCOBOe 124 80 44
TIPOEKTHPOBAHUE)
TpynoeMKoCTb
pyA 5 36 0 36
TIPOMEXXYTOYHOM aTTeCcTaluu
Buz npomexxyTouHOM
aTTecTalyy (MTOroBoro JK3aMmeH, 3aueT 3auet DK3aMeH
KOHTPOJIA 110 AUCLIUIUINHE)
4 CTpyKTypa U cojiepKaHue JUCLUII/IMHBI
4.1 CBojiHbIEe JaHHbIE 110 COAEPKaHHUI0 AMCLIUT/IUHBI
Cemectp Ne 1
Bujbl KOHTAaKTHOH padoThI
N | Mmoo | e | p | tacen | ¢ | e
n/n P nﬁz UIUIMHDI No Ko Ne Ko No Ko No Kos. KOHimOJIH
AHCH B Yac. B Yac. - UYac. - Yac. P
1 2 3 4 5 6 7 8 9 10 11
JInnetiHas u 1, 2, 1, 2,
1 BeKTOpHas aarebpa | 3,4 10 1 8 3,4 19 Tecr
2 AHanuThdeckas 5.6 4 2 8 1,2, 19 Tect
reoMeTpust 3,4
BBegenue B 78 19
3 MaTeMaTHU4eCKUi ’9 ’ 6 3 4 3’ 4’ 11 Tect
aHa/m3 ’
HuddepentyansH 10,
0€e UCUHC/IeHUe 11, 1,2,
4 12, 8 4 8 34 17 Tect
13
Iuddepennyansa
0e ucuucsieHue
o 14, 1, 2,
5 hyHKLMI 15 4 5 4 34 14 Tect
HEeCKOJIbKUX
repeMeHHbIX
IIpomexxyTouHas 3auer
arTecTauus
Bcero 32 32 80




Cemectp Ne 2

Ne HaumeHoBaHue HEKL[I/II/IB“ABI KOHT?;(; HoH pa60T1;113 (CEM) CPC dopma
/i pa3jesa u TeMbl . Kom . Kom N Kol . Kon. TeKyI1[ero
JAVCIUIUTAHBI o Yac. o Yac. o Yac. o Yac. KOHTPOJISA
1 2 3 4 5 6 7 8 9 10 11
WHrerpanbHOe 1,2, 19
1 HUCUHC/IeHNe 3, 4, 14 1 14 7 17 Tect
3
6, 7
OOGBLIKHOBEHHbIE 5,8, 19
2 IuddepeHIaTBH 9, 10, 10 2 10 ’3 ’ 17 Tect
ble yYpaBHEHMUsI 11
Teopusi psfoB 12,
3 ﬁ 8 3 8 1’32’ 10 Tect
15
IIpomesxyTounas 36 JK3aMeH
aTTecTalys
Bcero 32 32 80

4.2 KparTkoe co/iep>kaHue pa3/ie/ioB M TeM 3aHATHI

Cemectp Ne 1

Ne

Tema

KpaTKOE coaepKaHue

JIuHelHas U BeKTOpHast
anrebpa

Martpuipl 1 fielicTBUS Haf HUMU. Oripefie/IuTeNy U ux
cBoiicTBa. VccneoBanue cucteM JTMHEHHBIX
ypaBHeHUMN. MeTo/bl pellieHus1 CUCTeM JTMHENHBIX
ypaBHeHHH. CKassipHOe pOM3Be/ieH1e BEKTOPOB.
BekTop B K0coyrosizHOM Oa3uce. Hopma BekTopa B
eBKJIMI0BOM MPOCTPaHCTBe. BeKTopHOoe 1 cMellaHHOe
TPOU3Be/IeHHEe BEKTOPOB.

AHanuTuueckas
reomMeTpusi

YpaBHeHUs1 TJIOCKOCTU U NpsiMoli B3anMHoe
pacro/iokeHue NpsiMOr U TJIOCKOCTH. JInHelHbIe
otobpakeHust. KBagpaTuuHbie hoOpMbI U
K/accuduKalys KpUBbIX BTOPOro nopsizika. Kprbie u
MOBEPXHOCTH BTOPOTO MOPSsi/IKa, UX CBOWMCTBA U
[IOCTPOEHHUe.

BBeneHue B
MaTeMaTHUYeCKU aHa/lu3

KowmriiekcHbie uncsia v IeMCcTBYs HaZl HUMU.
MHoskecTtBa. Onepaljui C MHO>XXeCTBaMU.
OTtobparkeHust MHOKECTB. JIornueckue
BbICKa3biBaHUsl. DyHKIMHU. OCHOBHBIE 3/IeMeHTapHbIe
GyHKLMM, UX CBOWCTBA U rpadUuKy.
[TocnenoBaTen,HOCTH U ipeiesibl. HerpepsIBHOCTD U
pa3peiBbl PyHKLMHU. beckoHeuHo Masible, 6eCKOHEUHO
OoJIbITIME U SKBUBA/IEHTHBIE (DYHKITHH.

OuddepenimanbHoe
HCUUCIeHHe

[Tpou3sBojHasi, eé reoMeTpuUecKuii U hr3udecKuii
cmbic. Juddepeniman pysakuuu. [IpaBuia
HaxX0XK/leHHs TIPOM3BOJHON U AuddepeHIana.
Tabnuiia Tpou3BOJHBIX U A depeHIaIoB.
[Tpou3BoHbIe U AUdQepeHLanbl BBICIINX MOPSJKOB.
®opmyna Teitiopa. Teopema o cpeiHeM.
WTepaliioHHbIe METO/bI PellieHus] HeJIMHeHHbIX
anrebpanyeckux ypaBHeHui. [TpaBusio Jlonurars.
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Y cnoBusi MoHOTOHHOCTH (yHKLUH. Heobxoavmblie u
J0CTaTOYHBIe yCJIOBUS SKCTpeMyMa (DYyHKLIMU.
Hawubornbliiee 1 HarMeHblIee 3HaUeHUsT GYHKLMH Ha
3a/jlaHHOM OTpe3kKe. MccieioBaHye BBITYK/IOCTH
¢yukipm. Touku neperuba. AcumnroTsl. ITocTpoenre

rpaduka QyHKIMH.

OuddepeniianbHOe
vcuucieHue QyHKIUN
HECKOJIbKUX TlepeMeHHbIX

YacTHble MPOM3BO/IHbIE, ypaBHEHUS KacaTebHOM
TJIOCKOCTU U HopManu. JuddepeHiiuar, ero cBssb C
YaCTHLIMU NMPOU3BOAHBIMU. [Ipou3Bo/Hast TIO
HarpasyieHuto. ['paguent. Potop. [JvBepreHuus.
OKcTpeMyM (YHKI[MH HECKOJIBKUX TlepeMeHHbIX.

Cemectp Ne 2

Ne

Tema

KpaTKOE coaepKaHue

NnTerpansHoe
HCUHC/IeHUe

CaoiicTBa epBo00OpasHbIX U Tab/vila UHTErPaioB.
MeTo[, HeoripeieIéHHBIX KO3((ULIMEHTOB,
WHTerprupoBaHKe NppaoHa/IbHBIX U
TPUTOHOMETPUUECKUX BhIpa)keHuil. ®opmya
HeroToHa-JletibHuIia. 3aMeHa repeMeHHON 1
VMHTEerpUpOBaHue 110 YaCTsSM B OTpe/ie/IeHHOM
uHTerpase. ['eoMeTpuueckue MPUIOKEHUs
orpefie/ieHHBIX UHTerpaioB. HecobcTBeHHbIe
uHTerpasnbl. KpaTHble uHTerpassl. KpuBonvHeiHbIe
WHTerpasibl.

OOBIKHOBEHHbBIE
InddepeHLIaIbHbIE
ypaBHEeHUS

IuddepentianbHble ypaBHeHUs 1-ro mopsika.
JIunetinbie ArddepeHLMaibHbIe YPaBHEHHS BBICILIMX
NOpsiAKOB. JIMHelHble 0JHOPOJHbIe
JuddepeHLanbHbIE ypaBHEeHUS N-T'0 TIOPsi/IKa C
MIOCTOSIHHBIMHU K03(uripenTamu. JInHeliHble
HEeoJHOPOAHbIe A depeHLManbHbIe YpaBHEHUS N-T'0
Nopsi/iKa C MOCTOSIHHBIMU K03 durieHTamMu. MeToz
Bapuaiuii. Cucrema JTMHeHHBIX OIHOPOHBIX
mubdepeHIMANTBHBIX YpaBHeHUH 1-ro nmopsifika C
MOCTOSIHHBIMU K03 (HLeHTaMU

Teopusi psgoB

YucoBsie psagpl. Heobxoaumoe 1 I0CTaTOUHbIE
ycsioBusi cxoaumocTH. [1pu3sHak JleibHuiia.
CreneHHsble psgbl. Paguyc cxoaumocTu. Psajbl
Teitnopa 1 MaknopeHa. [TpubmkeHHbIe BHIUMC/IEHHUS
C MOMO11IBIO psifioB. Pemenuve fuddepeHuanbHbIX
ypaBHEHHWH C MOMOLLBIO psifioB. Psibl Dypee.

4.3 IlepeueHb /1a00PaTOPHBIX PadoT

4.4 IlepeyeHb NPpaKTHUYECKHX 3aHATUHN

Cemectp Ne 1

JIabopaTopHbIX paboT He TIPeyCMOTPEHO

Ne

TeMbl NIPaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI

Ko/1-Bo akajjieMmuuecKux
4acoB




Onepaumu Haj MaTpuLiamu. [IpuBeieHre MaTpuLIbI
K Tpeyro/ibHou opme. PellieHrie MaTpUUHBIX
ypaBHeHUH. BerunciieHre onpesenvrenei.
HaxoskeHrie MUHOPOB, anrebpanuecKux
JOTIO/THeHNH. BrIurciieHne paHra MaTpULibI.
VccnenoBanue cucTeM JIMHEWHBIX YpaBHEHUM.
Pemmenue crcrem IMHeNHBIX YpPaBHEHUM 110
dopmynam Kpamepa. HaxoxxaeHue obpaTHoM
MaTpuLibl. PellleHre crcTeM JIMHEWHBIX YpPaBHEHUN
C MIOMOLLBI0 MAaTPUYHOr'0 MeTozia ¥ MeToza ['aycca.
JIuHelHbIe orepalMy Haj, BeKTopaMu. Pa3noxxeHue
BeKTOPOB 110 6a3ucy. BreruncieHue cKansspHOTO
Tpou3BefieHus. PellleHue reomeTpuyeckux 3azay C
TIOMOLLbI0 BEKTOPHOT'O U CMeILIaHHOT0
TIpPOM3Be/leHus] BeKTOPOB.

PerieHue 3a/1a4 Ha B3aUMHOE PacIioyioyKeHue
NIPSIMBIX Ha TJIOCKOCTU. HaxokzeHue ypaBHeHUI
NIPSIMBIX U TIJIOCKOCTeH, 3a/JaHHbIX TOUKaMH B
TPEXMEpPHOM TPOCTPaHCTBe. PaccTosiHUe OT TOUKU
JI0 TIPSIMOM U TVIOCKOCTU. BhIumnciieHne
COOCTBEHHBIX 3HAUeHUI U COOCTBEHHBIX BEKTOPOB
JIMHEeMHBIX MpeoOpa3oBanuii. Kinaccudukaiiys
KPUBBIX BTOPOTO MopsiZika. [IpuBejeHre ypaBHeHU
OKPY>KHOCTH, 3JUTHTICA, TUTIepO0JIbI U TTapabosibl K
KaHOHMUECKOMY BH/y U UX ITOCTPOEHHe.
[TocTpoeHMe TIOBEPXHOCTEH BTOPOTO IMOPsI/Ka.

[IpencraBneHre KOMIJIEKCHBIX UMcCes B
anreOpanyecKo, ToKa3aTeIbHON 1
TPUTOHOMEeTpUUeCKoi popme. Omnepaiuu C
KOMIJIEKCHBIMH YK CJ/IaMH, BBIYUC/IEHUE KOPHEH.
Brruricsienue nipezienioB. PackpbiTre
HeomnpeiesieHHOCTel Buzia 0/0, oo/oo, co-00, 0-00 U 1Ip.
OnpefeneHve xapakTepa pa3phbiBa (PyHKLIUN B
Touke. CpaBHeHHe OeCKOHEUHO MaJlbIX.
BoiunciieHue npe/iesioB ¢ MOMOIIbIO
9KBUBA/IEHTHBIX (DYHKITUM.

BbruniciieHre MPOU3BOAHBIX CIOXKHBIX (PYHKIIUMN.
HaxoskieHre KacaTe/IbHOM ¥ HOpMaJiv K TIJIOCKOM
KpHBOU. BbruncieHre nMpou3BoJHBIX (HYHKIUH,
3a/laHHBIX HESIBHO Y TlapaMeTpUUeCKHU.
[TpubmKeHHOE BBIYMUCIEHNE KOPHel YPaBHEHUSI.
BoiuniciieHre Npou3BoAHLIX U JuddepeHIaioB
BBICIIIMX MOPSiAKOB. Pa3nioykeHre GhyHKIH 110
dopmynie MaknopeHa. BorunciieHue rnpezenos C
TOMOLLBIO TIpaBwi JlonuTasns. 3azauu o
HanOOJBIINX ¥ HAMMEHBIIUX 3HAUeHUSIX BeJTUUH.
OrnpesienieHre TOYeK SKCTPeMyMa U UHTepPBajioB
MOHOTOHHOCTH. OTipesiesieHre TOUeK reperuba u
VHTepBaJIOB BBIMYK/I0CTU. HaxoxjeHre acuMITOT
rpadvika pyHkuuu. MccnenoBanve QyHKLIWMN U
MOCTpOeHUe TpaduKa.




BbruniciieHre yaCcTHBIX MPOU3BOHBIX U TIOJTHOTO
middepeninana. HaxoxxjeHre KacaTe/lbHOU
TJIOCKOCTU Y HOPMaJ/iv K TIOBEPXHOCTH.
BbruriciieHre yaCcTHBIX MPOU3BO/HBIX BBICIIMX
nopsiikoB. HaxoxkaeHue skcTpeMyMma QyHKIWN
HECKOJIbKMX TlepeMeHHbIX. Onpe/ienieHre
YCJIOBHOTO 3KCTPEMYMa C TIOMOIIIbI0 (PYHKIUU
Jlarpanxa.

Cemectp Ne

N

Ne

Tembl NpaKTHUeCKHX (CEMHUHAPCKHX) 3aHATHI

Ko/1-Bo akajeMu4ecKHx
4acoB

BhIunicsieHre Heoripe/je/IéHHOTO UHTerpasa
T0/ICTaHOBKOW. VIHTerprupoBaHe 1Mo YacTsIM.
VHTerprvpoBaHue pallMOHaIBHBIX anrebpanyeckux
dbyHKk1mii. THTerprpoBaHre TPUroHOMeTPHUUYeCKUX
(GyHKLIWM, HEKOTOPBIX UPpPALIMOHANBHBIX
TPaHCLIeH/IeHTHBIX PYHKLUNA. BoruncieHue
oTipe/ie/IeHHBIX UHTEerpasioB. 3aMeHa repeMeHHON U
WHTEerpupoBaHue 1Mo YacTsM. BerurcieHue rnpu
TIOMOILY OTIpe/ie/IeHHOTO MHTeTpasia JIJTiH,
rioiazield U 06béMoB. OnipeziesieHre CXOAUMOCTH
HeCOOCTBEeHHBIX UHTErPasioB C 6eCKOHEUHBIMHU
Tripe/ie/laMU ¥ OT HeOTPaHUUEHHBIX QYHKI[UH.
BbIunicsieHre KpaTHBIX UHTErpasioB. 3aMeHa
TepeMeHHOM B KPaTHBIX UHTerpasax. BoiunciieHue
KPHBOJIMHEWHBIX UHTErpasioB 1-ro v 2-To po/ia.
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PelieHue ypaBHeHU € pa3/iesistoLMMUCs
repeMeHHbIMU, OJHOPOZAHbBIX YPaBHEHU,
JIMHEMHBIX ypaBHeHU! 1-ro rnopsijika ¥ ypaBHeHUM
bepnynnu. Pemenve auddepeHIManbHbIX
ypaBHEHUU BBICLIMX MOPSIIKOB, JOMYCKAOIIUX
TIOHIKeHe rnopsigka. HaxoxaeHue o01ijero
pelieHust AuddepeHLIanbHOTO ypaBHEHUS
MeTO/I0OM BapHal[ii MPOU3BOJIbHBIX MTOCTOSIHHBIX.
Periienye TMHeMHBIX OHOPO/HBIX YPaBHeHHH C
TOCTOSIHHBIMU KO03¢duiineHTamu. PerieHue
JIMHeNHBIX HeOJHOPOJHBIX ypaBHEHUMN C
MOCTOSIHHBIMU KO3¢duiieHTamu. PellieHue crcteM
JMUHeNHBIX JuddepeHIMaabHbIX ypaBHEHUH C
MOCTOSIHHBIMU KO3GduLleHTamMH.

10

OnpefeneHre CXOAUMOCTH 3HAKOMIOCTOSIHHBIX U
3HaKOIepeMeHHBIX UMC/IOBBIX PsifioB. Beruncienve
006/1aCTH CXOAMMOCTH CTEIeHHOT0 psifia.
PasnoxxeHve QpyHKUMY B psifi MakiopeHa.
[TpubKeHHBIE BHIYMC/IEHUST 3HAUEHNUH (YyHKIUH,
VHTerpasoB, peiieHue auddepeHLMaTbHbIX
yPaBHEHUH C MIOMOLbIO PSI/IOB.

4.5 CamocrosiTes1bHasi padora




Cemectp Ne 1

Ne Buj CPC Ko/1-Bo akageMuuyeckux
4acoB
1 Hanvcanue otuera 30
2 [ToaroroBka K 3auéty 10
3 IToAroTOBKAa K MPAaKTUYECKHUM 3aHSITUSIM 30
4 Tect (CPC) 10

Cemectp Ne 2

Ne Buj CPC Ko/1-Bo akageMnuyecKux
4acoB
1 Harnucanue otyeTa 18
2 [ToaroroBKa K IpakTUYECKUM 3aHSITUAM 20
3 Tect (CPC) 6

B xopie npoBeieHNs 3aHATUN 10 JUCLMIVIMHE UCTIO/Ib3YIOTCS C/1eyIOIlYie UHTePaKTUBHbIe
MeTo/bl 00yueHus: Jlekuus ¢ ombkamu. [Iuckyccus

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUs] JUCHUTLTHHBI
5.1 MeToanueckue yKa3aHusA /1A 00y4YarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToauueckue yKa3aHHsA /i 00yUYaIOIUXCA M0 MPAKTHYECKHM 3aHATHAM

I[MpakTrueckas paboTa 1o MaTeMaTHKe MpejiHa3HaueHa /i/ist aKTHBU3al[UK TT03HABaTeTbHOMN
JIesITeIbHOCTH CTY/IEHTOB, IPHOOPeTEHHI0 HaBLIKOB pPelleHus IPAKTUUEeCKHX 3a7iay, BbIPAaOOTKH
y HUX CTIOCOOHOCTH CaMOCTOSITE/TbHO PeliaTh JOCTaTOUHO CJIOXKHbBIE 3a/lauu.

Lenb paboThI:

. oTpaboTKa U /IoBe/ieHHe JJ0 aBTOMaTH3Ma HaBbIKOB pellleHNsl TUTIOBBIX 3a/1ay;

. TO/ITOTOBKA K BBITIOJTHEHUIO IOMAIITHUX M KOHTPOJIbHBIX PaboT.

Copep>kaHue 3a/jaHU:

. pellieHre 3a/iau ¥ IPUMEPOB, YKa3aHHbBIX MIPerio/iaBaTesieM, 1o yueOHO-MeTo[UuYeCKUM

noco6usiM, 3a/jJauHMKaM U3 CITMCKa OCHOBHOM U [IOTIOJTHUTE/IbHOM IUTepaTyphbl.

TpeboBaHus K OTUETHBIM MaTepHasIaM:

. VICTI0/b3Y$1 BblyUeHHbI! TeOpeTUUeCKUi MaTeprasl, COCTaBUTh IUIaH pellleHus 3a/laui,
000CHOBATb TeopeTUYeCKUMH (haKTaMHy TO WA UHOe YTBePyKAeHUe W JIOTHIeCKH 3aBepIInTh
pelleHue;

. ecs TpebyeTcsi, aKKypaTHO TTOCTPOUTE UepTeXK, MOJb3YsCh TMHENKON U [IUPKYJ/IeM,
HaHeCTH HeoOxo/Mble 0603HaUeHNs U TIOATIHCH.

OCHOBHBIe PeKOMEeH Il TI0 BBITIOTHEHUIO TIPaKTHUeCKUX paborT:

. NIpU pellieHry NTPUMePOB U 3a/iau 00s13aTeIbHO UCII0/1b30BaTh COOCTBEHHbII KOHCIIEKT
JIeKUWH 1 COOCTBEHHYIO TeTPa/ib JJIsl IPAKTUUeCKUX 3aHSTHH;
. JJ1s1 YCTIELIHOTO yCBOEeHUsI KaXK/I0M HOBOM TeMbl He0OX0MMO TIOBTOPSITH MaTeprasl

TMpe/IbIAYIINX 3aHATHA. DTO CIIOCOOCTBYeT JIyUllleMy YCBOEHUIO HOBOT'O MaTepuasa, a Takxke
To/ilep>KaHuI0 TPHOOpeTeHHbIX HABBIKOB U YMEeHHH.

. B C/Tydae 3aTpy/fHeHUH 00paIraTbCsi K peKOMeH/[J0BaHHBIM yueOHUKaM U yueOHbIM
rocobusiM, B TOM YKC/ie pa3paboTaHHBLIM Tpero/iaBaTesisiMu Kadepbl MaTeMaTUKH.

Ccpl/IKa Ha 3/IEKTPOHHBIN 00pa30BaTe/bHBINA PeCypC Ha TIopTasie 37IeEKTPOHHOTO 00yUYeHust
NPHUTY: https://el.istu.edu/course/view.php?id=4010
Cchl/IKa Ha 3JIEKTPOHHBIN 00pa30BaTe/bHBIN PeCypcC Ha TIopTasie 37IeKTPOHHOTO 00yUYeHust
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VPHUTY https://el.istu.edu/course/view.php?id=5074

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

[MpakTrueckas paboTa 1o MaTeMaTHKe MpeiHa3HaueHa /i/isk aKTHBU3aL[MK TI03HABaTe/TbHOMN
JIeITeIbHOCTH CTY/I€HTOB, TTPHOOPeTeHHI0 HaBLIKOB PelleHHs PAKTUUeCKHX 3a7iay, BbIPAaOOTKH
Y HUX CTIOCOOHOCTH CaMOCTOSITE/TbHO PElIaTh JOCTaTOUHO CJIOXKHBIE 3a/Iauu.

Lenb paboTHI:

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

. TO/ITOTOBKA K BBITIOJTHEHUIO IOMAIITHUX M KOHTPOJIbHBIX PaboT.

CopeprkaHue 3alaHU:

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

1ocobusM, 3a/JauHMKaM U3 CIHCKAa OCHOBHOM M ZIOTIOJTHUTEIbHOM JIMTePaTyphl.

TpeboBaHUs K OTUETHBIM MaTepHaiaM:

. WCIO/Ib3Ysl BEIYUEHHbIM TEOPeTHUECKUI MaTepua, COCTaBUTh I/IaH PeIleHus 3a/auH,
000CHOBATh TEOPETUUECKUMH (haKTaMU TO WK MHOE YTBEP)K/I€HHe U JIOTUUeCKU 3aBePIIUTh
pelleHue;

. ecyi TpebyeTcs, aKKypaTHO TIOCTPOUTH UEPTEeX, TI0JTb3YsICh TMHEHKOU U [IUPKYJIEM,
HAaHeCTHU HeoOXoAUMbIe 0003HAUEHUST U TIOITTACH.

OCHOBHbBIE PEKOMEH/IAIUH TI0 BBITTOJIHEHHIO MTPAKTUUECKUX paboT:

. TIpY pellieHny IPUMEPOB U 3a/jau 00s13aTe/TbHO MCTI0b30BaTh COOCTBEHHBIN KOHCIIEKT
JIEKIWI U COOCTBEHHYIO TETPa/Ib /ISl IPAKTUUECKUX 3aHSATHH;
. JJIs1 YCTIEIIIHOTO YCBOEHUsI KaXKA0l HOBOM TeMbl He0OX0MMO TOBTOPSITh MaTepHrall

TMpe/IbIAYIINX 3aHATHIA. DTO CIIOCOOCTBYeT JIyUllleMy YCBOEHHWIO HOBOT'O MaTepuasa, a Takke
To/iiep>KaHuI0 TIPHOOpPeTeHHbIX HABBIKOB U YMEHHH.

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

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

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

6 @DoHJ OLEHOUHBIX CPEeACTB A/ KOHTPOJIA TeKylleill ycrneBaeMOCTM W TPOBeJeHHUs
NMPOMEeXYTOYHOH aTTeCTaluy Mo JUCHHUIINHe

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

C mporje/iypoii TeCTHPOBAHUS CTY/IeHThl 3HAKOMSITCSI, KOT/ja BHavasie CeHTsI0pst IpOXOoAsT
BXO/IHOM KOHTPOJIb TI0 KypCy IIKOJbHON MaTeMaTHUKH, BbIIIO/IHEeHHBIH rpodeccopoM BracoBbim.
Takrke BHavase CeHTSIOpSI CTYeHThI JAHHOW CIeL[aIbHOCTH MOK/II0UAI0TCS K 37IeKTPOHHOMY
KYPCy 10 BbICILIe}i MaTeMaTHKH, T/ie UM COOOIIIaeTcsi, YTO MOC/Ie TIPOXOKAEHHUS KaXKJ0ro U3
11eCTH paszie/loB Kypca MaTeMaThKU UM IpecTOUT 40 MUHYTHOe KOMITbIOTEpPHOe TeCTUPOBaHue
Ha caliTe 37eKTpoHHOro 00yueHust. CTy/JeHTbI BCeX Py MOTOKAa TeCTUPYIOTCS OJHOMOMEHTHO
B Ha3HaUeHHbIH JieHb 1 vac. [lepecsiau TecToB He fomyckaetcsi. Co3ZaHHbIN 47151 TecTa 6aHK
BOIIPOCOB coziepkuT 6osiee 1500 BorpocoB u 6osiee 7500 OTBETOB MO BCeMY KYPCYy MaTeMaTHKH.
[To kaxxgomy 13 6 pa3zenoB Kypca BbICIlleld MaTeMaTUKK CTYZAEeHT J0/DKeH OTBETUTDb Ha 25
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BOIIPOCOB.

KpuTepuu onieHUBaHM.

Kak/ip1it ipaBusIbHBIN OTBeT oLleHnBaeTcs B 0,4 6asia, T.e. 3a O[JUH TECT MO)KHO MaKCUMYM
Habpatk 10 6anos.

6.1.2 cemectp 2 | Tect
Omnucanue npoueypsl.

C nporjeiypoii TeCTHPOBaHUS CTYy/JeHThbl 3HAKOMSITCSI, KOT/ja BHavasie CeHTsI0pst poXoAsT
BXO/IHOM KOHTPOJIb TI0 KypCy LIKOJIbHON MaTeMaTHUKHU, BbIIIO/IHEHHBIH rpodeccopoM BracoBbim.
Takrke BHauasie CeHTSI0psI CTYyeHTbI JaHHOW CIIeL[aIbHOCTH MOJK/II0Uat0TCsl K 37IEKTPOHHOMY
KyPCY TIO BBICIIIE MaTeMaTHKH, T/le UM COODII[aeTCsi, UYTO MOCIe TIPOXOKIEHHS KaXKA0T0 13
1IeCTH pasZie/ioB Kypca MaTeMaTUKU UM NpeAcTOUT 40 MUHYTHOe KOMIIbIOTEPHOE TeCTUPOBaHNe
Ha caiiTe 371eKTpOHHOT0 00yueHusi. CTyJeHTbI BCEX IPYTII TIOTOKA TeCTUPYIOTCS OJHOMOMEHTHO
B Ha3HaueHHbIN JieHb U yac. [lepecsau TecToB He fonyckaetcsi. Co3aHHbIM [J1s TecTa 6aHK
BOIIPOCOB coziepXuT 6osiee 1500 BorpocoB u 6osee 7500 OTBETOB 1O BCeMy KYpPCYy MaTeMaTHKH.
ITo kaxxomy 13 6 pa3/ienoB Kypca BbICILIe MaTeMaTHKU CTYZEHT 10J/DKeH OTBeTUTh Ha 25
BOIIPOCOB.

KpuTtepun oneHUBaHus.

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

6.2 OneHouyHbIe Cpe/iCTBA /i1 IPOBe/leHHs IPOMEe)XyTOUHOM aTTecTalui

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWHUKATOPOB /[OCTH)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
orpezie/iuTh YPOBEHb | OLleHKa 1o
CchOPMHPOBAHHOCTH  MaTeMaTHUeCKOW | TpEéxOaibHOU
KOMIIETEHTHOCTH 1IKarse
CTyZ,eHYeCKUX
OTUETOB, KaXK/bIi
u3 KOTOPBIX
COJIeP)KUT
KOHCTIeKT JIeKLIUM,
KOHCIIEKT
NIPaKTUYeCKUX

NuaukaTop AOCTKeHUs
KOMIIeTeHI[UH
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ayIUTOPHBIX
3aHATUM u
KOHCITEKT
JIOMaIlIHUX paboT

OIIK OC-1.4

6.2.2 TunoBble O1|eHOUYHbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniuu

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

6.2.2.1.1 OnucaHue npoueaypsbl

B 3K3aMeHalMOHHOM ayIUTOPUM CTY/IeHTY BbIIaéTcs OMieT 1 KapTouka. KapTouka cofiepKut
yeThIpe MPaKTHUECKUX 3a/IaHUs, IOZ0OHBIX TeM KOTOPbIEe Pellavch Ha TPAKTUUECKHUX 3aHITUSX
Y B JOMalIHUX paboTax. bBuseT co/iep)KUT jBa TeopeTUUeCKUX 3aZlaHusl (BOTpoca), KOTopble
npopabaThIBa/IMCh Ha JIEKIUSAX. Bce OHU MpUBeieHbl HYDKE. [1J1s BBITOTHEHHST THChMEHHOM
9K3aMeHalMOHHOM paboThI CTYJeHTy rpejocTaBsiercss 60 MUHYT.

IIpumMep 3agaHud:

CnMcok TeopeTUYeCKUX 3aJjaHuii (BOMPOCOB):

. BexTop u ckamsap.

. [TonyunTh BeKTOP IOC/Ie TOBOPOTa CUCTEMbI KOOP/MUHAT.

. Monyuuts hopmymny Kpamepa.

. MaTpulia u 1eliCTBHYsI HaJl MaTpPULIAMU.

. OnpesienieHue onpezenuTess.

. 7 CBOMCTB ompe/ie/uTesl.

4 hopMbI CHCTeM JIMHEHHBIX a/ireOpanyecKux ypaBHEHH.

. Teopema KpoHekepa-Karesu.

. UccnenoBanre crcteM TMHEMHBIX anreOpanuecKnuX ypaBHEHUH.

. Perienuie crctemM MeToZioM 0OpaTHON MaTpHLIBI.

. YpaBHeHHe Ha COOCTBEHHbIE BEKTOPHI U COOCTBEHHBIE UKCIa.

. XapaKTepucThyeckoe ypaBHeHHe.

. Pellenne xapakTeprcTUUeCKOro ypaBHeHUSI.

. BekTop, TMHeIHO He3aBUCHMbIe BEKTOPA, AeKapToB 0a3uc.

. YCTaHOBUTH CBSA3b MeXX/y Harpas/IsIOIIMMHA KOCUHYCaMH BEKTOpa.

. Bbipa3uTh ckanspHOe Npour3Be/ieHre yepe3 KOCUHYC yTjia MeKJy BeKTOPaMHU.

. Haiitt BeKTOp B KOCOyTO/ILHOM Oasuce.

. HaliTu BeKTOp, OpTOrOHaIbHBIN [IBYM 3a/laHHBIM BEKTOpaM.

. HaliT reomeTpryeckuii CMbIC/I MOZY/Is1 BEKTOPHOTO NTPOW3Be/leHHsI BEKTOPOB.
. [TonyunTth cMelIaHHOE POU3Be/ieHNe BEKTOPOB.

. HaliT reomeTprueckuii CMbIC MOZY/ISI CMELLIAHHOTO NTPOM3Be/leHsI BEKTOPOB.
. [TosmyunTb ypaBHEHUe TJIOCKOCTH B 00I1[eM BHU7Ie.

. [TonyunTts ypaBHeHVe TJIOCKOCTU B HOPMa/IbHOM BH/IE.

. [Mosmyuntsb (hopMysTy PacCTOSIHUSI OT TOUKHU 0 TUIOCKOCTH, 3aJJaHHOM OOIIMM ypaBHEHUEM.
. [TonyuuTs 061IEE, TTApaMeTPHUYeCKOe M KAHOHUUECKOe YPaBHEHUe MPSIMOM.

O©®ENOUTA WN R

_
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42

[TosmyunTh ypaBHEHUs TVIOCKOCTH U NIPSIMOM B OTpe3Kax.
KBagparuuHbie ¢hopmbl U K/lacCU(PUKaLMs KPUBBIX BTOPOT'O TIOPSi/IKA.
Haiitu ¢okycel snmrica, 3a[aHHOr0 KAHOHUYeCKHUM YpaBHEHHEM.
Haiitu ypaBHeHHUsI aCUMITTOT TUTepOOJIbI.

[MTonyuuTh ypaBHeHHe T1apaboJIbI.

[ToBepxHOCTH 2-TO MOPsIJKA.

[TonspHas cucrema KOOpAUHaT.

KomriiekcHble yncsia B anrebpanueckoii oopMe ¥ UX CBOMCTBA.
KommniekcHble urcia B TPUrOHOMETpUUecKoi (hopme.

dopmya Dunepa.

KommniekcHble urciia B moKasatesbHOU (opMe.

V3BnieueHure KOpHs N-0i CTereHHu.

[vicKpeTHas repeMeHHas.

BbIuncieHue ripe/iesia 1ociejoBaTeIbHOCTH.

dyHKUWs npsiMasi 1 obpaTHasi.

[MonmyunTtsb rpadmK y=arcos X.

. [Ipupaiijenye GyHKLMY U apryMeHTa.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

OnpefieneHrie HeMPepPbIBHOCTH (PYHKLIUU.

Pa3pbIBbI 1€PBOT0O ¥ BTOPOTO POJa.

3amMeuaresibHbIe TIPe/ieIbl.

Teopema 00 9KBHBaeHTHBIX (PYHKIUSIX.

[MosmyunTtsb TabaULly SKBUBaJEHTHBIX (PYHKLMN B OKPECTHOCTH HYJIS.
IIpousBojHas cripaBa U CieBa.

[Monyuntb ypaBHeHUe KacaTebHON U HOpMaJiu.

CB#I3b 3HaKa ITPOM3BO/IHOM C BO3pacTaHueM (PyHKLMHU.

Haiitu ckopocTh ¥ ycKopeHHe OpOIIeHHOT0 KaMHsI B BepPTHUKaIbHOM HalpaB/IeHHH.
OcHoBHble npaBuia AuddepeHLIIPOBaHUS.

[Toka3aTb, UTO MPOM3BO/IHAS CJIOKHOW (DYHKIIMM PaBHa ...

BrIBO/ TaO/UIIBI TPOM3BOJHBIX.

Teopema o guddepenpyemoit pyskiuu. Juddepeniuan.
Iuddepentyan v npubIKEHHbIE BEIYUCTIEHUS.

[TpousBosHbIe U gubdepeHIabl BBICIINX MOPSIKOB.
IuddepeniiipoBanye QyHKLMI 3a/jaHHbIX ITapaMeTpUUeCKH WK HesiBHO.
[Tonyuuts popmysnsl Teiinopa u MaknopeHa

Hoxka3aTtbe Teopemy depma.

Jokasate Teopemy Poiiis.

Hoxka3ate Teopemy Koru.

Jokasatb TeopeMy Jlarpasxa.

[TosmyunTh anropuT™M HaxoKAeHusl Hy sl pyHKLUM (MeToz, HeroToHa).
[Monyuntsb nipaBu/o Jlonurans. Y C/I0BYs ero PpUMeHeHUs..

[TepBoe focTaTOYHOE YC/I0BUE SKCTPeMyMa (YHKLIMH.

Bropoe fgocTatouHoe ycioBre 3KCTpeMyMa (yHKLMH.

BeInyk/iocTs BBepX 1 BHU3, Tieperuo.

O uéMm CysIT 10 3HaKy BTOPO TIPOU3BOJHOM?

[Mycts f(x) nMeeT Hak/IOHHYIO acUMNTOTY. HaiiTi eé K03 durieHTHI.
Anroputm noctpoeHus rpaduka QyHKLIUU

OnpepiesieHre YaCTHOTO MpHUpallleHUs] U YaCTHBIX TPOW3BOJHBIX.
BbipasuTh MosiHOe TipUpalijeHe Yepe3 YacTHbIe POM3BO/IHEIE.
O6ocHOBaTh ypaBHeHHe KacaTelbHOW TJIOCKOCTH.

[Mosmyuntb ypaBHeHHe HOPMaJIu.

BbipasuTh Npor3BO/HYO 0 HAlpaB/IeHUIO Uepe3 Hamnpas/Isitoliye KOCUHYChI.
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78. IlpecTaBUTh IIPOM3BOHYIO 10 HATIPAB/IEHUIO B BU/le CKA/IAPHOIO NPOU3BE/IeHNs.

80. IlokasaTb, yTO rpaZjMeHT onpe/esisieT MaKCMMabHYI0 CKOPOCTb M3MeHeHUs1 (yHKLMU KakK I10
Be/IMUMHE, TaK U 10 HallpaB/IeHHIo.

81. ITonyuuTs hopMy/Ty UaCTHOM MPOM3BOIHOM HEsIBHO 3a/laHHOM (DYHKLIMU.

82. ITonyuuTs HeoOXoAMMOE yCioBHe 6e3yC/I0BHOTO SKCTpeMyMa (DyHKLIMH JBYX MepeMeHHbIX.
83. [TomyuuTh JOCTAaTOYHOE yC/I0BUEe Oe3yC/I0BHOIO SKCTpeMyMa (PYHKLIMH /IByX TlepeMeHHbIX.
84. YcnoBHbIN 5KCTpeMyM U (yHKLMs Jlarpanxa.

85. Heob6xoMble U 0CTaTOYHbIE YC/IOBUS YCJIOBHOTO SKCTPEMyMa.

O6pas3ers 6unera:

MuHucrepcTBo 06pa3oBanusi P®

NpKyTCcKui1 HalJMOHA/IBHO-UCCIe10BaTe/IbCKUM
TeXHUUYECKHUM YHUBEPCUTET

664074, pKyTCK,

yn. JlepmoHTOBa, 83

buner N33

0 AUCLUIUIMHe MaTeMaTuka

Hanpasienve ACYbB, OBMB, UCTb

1 cemecTtp

65. [lonyuuTh anroput™m HaxoxaeHus Hy/s1 GyHKUMM (MeToZ, HbroTOHA).

66. Ilonyuuts npaBu/o Jlonuransd. Y JI0BUSI €r0 NPUMEHEHUS.

buner COCTaBUII

npodeccop Bnacos B.I'.

«_1”_pnexabpst 2024 r. YTBepxzaro
3aB. oTzenenueM , goueHt ynapesa O.B.
«_1”_pnexabpst 2024 r.

MuHucrepcTBo 06pa3oBanusi PO

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

664074, pKyTCK,

yn. JlepmoHTOBa, 83

O6pa3er| KApTOUKHU:

Kaprtouka Ne4

0 AUCLUIUIMHE MaTteMaTuka
Harnpasienve ACYbB, ODOBMB, NUCTb
1 cemecTp

[TonyuuThk ypaBHeHHe MJIOCKOCTH, MPOX0sLLer yepe3 TOuKy A(4;2;5) U ¢ HOpMaIbHbIM
BekTOpOM (1;-2;3).

Beruncmrs 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 , .

Kaprouky coctaBun  mpodeccop Bacos B.T.
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“_2_”_nekabpsi_2024r YTBepxaaro
3aB. oTzesnenueM, goueHt [dynapesa O.B. «_2_”_nekabpsi_2024 r

6.2.2.1.2 Kpurepuu ornjeHUBaHUs

3auTeHo He 3auTeHo
Ha/IMyMe 3HaHWM MPOUIEHHOr0 MaTepuarna, (parMeHTapHOe 3HaHUe MPOMIEHHOTO
YTO BbIPA)KAETCSI B MPABU/ILHOM pellleHU! MaTepuasa, YTo BeIpaXkaeTcst 100 B
JIBYX U3 YeThIPEX MPaKTUUeCKUX 3aJlaHUi, U B OTCYTCTBHH MPAaBU/IbHBIX OTBETOB HA [iBa
TIpaBU/ILHOM OTBeTe Ha OJJUH U3 [IBYX TeopeTUYeCcKUX BOTIPOCa, MO0 B OTCYTCTBUU
TeopeTUYeCKUx BOMpoca. JIBYX MPaBWIbHBIX pellleHUN MpaKTUUeCKUX
3a/IaHUM.

6.2.2.2 Cemectp 2, TunoBble OLleHOYHbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 1o
JUCIHILIMHE

6.2.2.2.1 Onucanue npoueaypsbl

B 3K3aMeHalMOHHOM ayIUTOPUM CTYJEeHTY BbIZAETCs OueT M KapTouka. Kaprouka copepkur
yeThIpe MPAKTHUUECKUX 3a/IaHusl, TOAOOHBIX TeM KOTODPbIe PelliavcCh Ha TTPAKTUUeCKUX 3aHITUSX
Y B JOMalIHUX paboTax. bBuset coziep)KuT jBa TeopeTUUeCKUX 3aZlaHusi (Borpoca), KOTopble
nipopabaThIBa/IMCh Ha JIEKLUSAX. Bce oHU MpuBeieHbl HYbKe. [1J1s BBITO/HEHHST THChbMEeHHOU
9K3aMeHalMOHHOW paboThI CTYAEHTY npegocTapsieTcss 60 MUHYT.

IIpumMep 3agaHud:

CnMcok TeopeTHUeCKHX 3aJjaHuii (BOTIPOCOB):

1. Uemy paBeH auddepeHLian Heorpeje1éHHOr0 UHTerpasna?

2. UeMy paBeH Heorpe/ie/iHHbIN WHTerpan AuddepeHirana?

3. 3aMeHa nepeMeHHbIX 10/] 3HAaKOM MHTerpara.

4. BbINoHUTE NepeHoC POM3BOAHOM 10/, 3HAKOM UHTerparia.

5. [MTosyunThb TabUITY TIEPBOOOPA3HBIX UCXOS U3 TaOIHUIIBI IPOU3BOAHBIX.
6. [TpencraBuTh Ornpesie/IéHHbINM MHTErpasl Kak rpezesl HEKOTOPOM CyMMBI.
7. [Tonyuuts dhopmyny HeroToHa-JIeiibHuUIa.

8. [Toka3aTb, UTO OTIpe/ie/IEHHBIN UHTErpal MOXeT ObITh TepBo0Opa3Hoi f(x).
9. Teopema o cpefHeM. [loKa3aTesIbCTBO U €€ CMBICII.

10.  YmpocTuth AJisi UETHBIX U HEUETHBIX (QYHKLIMN UHTeTpasl OT —a /10 a.
11. BbluriciieHre UHTerpasaoB MeTOJ0M Heorlpe/ieIéHHbIX KO3(hdULIMeHTOB.
12. [Tonyumnte unTerpan Ne 10.

13. IMonyunts uaTerpan Ne 11.

14. VHTerpupoBaHue UppaljiOHaIbHbIX BbIDaKEHUM.

15. [Tonyunts yHUBepCa/JbHYI0 TPUTOHOMETPUYECKYO O/ICTaHOBKY.

16.  HawTtum nuiowmaib KpUBOJIMHENHOM TpareLuu.

17.  HaliTu nomjaZib KpUBOJIMHENHOTO CEKTOpa.

18.  Haiiti 006B€M Tesa BparleHus..

19.  HaliTu AyiiHy KpHBOM B 3-X MEPHOM TIPOCTPaHCTRBe.

20. Haviti nytowjazib MOBepXHOCTU BpalleHMUs.

21. [Ipene/bHBIN TIPU3HAK CPaBHEHUSI.
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22. [TosryunTh 4aCTHBIN Npe/ie/IbHBbIA IPU3HAK CXOAUMOCTH JI/Is1 MHTerpasa C
HeOrpaHWYeHHBIM [pe/ie/IOM UHTerpUPOBaHUs.

23. [TosryunTh 4aCTHBIN Npe/ie/IbHbIA IPU3HAK CXOAMMOCTH /11 UHTerpasa oT
HeOrpaHUUeHHOW (PYHKLIWH.

24. BoluncieHre UHTerpasos, 3aBUCALLUX OT [apameTpa.

25.  IIpubnkéHHOe BbIUKC/IEHUE UHTEerPasioB.

26. Pemenue quddepeHianbHbIX ypaBHEHUN 1-0ro nopsiika: MpocTeiero, ¢
pasfie/IéHHBIMU U C pa3ze/soLMUCS [lepeMeHHbIMU.

27. Perienue ofHOpoHBIX fuddepeHIMaTbHbIX ypaBHEHUH 1-0ro nmopsika.

28.  PeleHyve TMHEHHBIX OJHOPO/HBIX AU(depeHLIraTbHbIX YPaBHEHUM 1-0ro nopsijka.
29. PerieHue TMHeNMHBIX HEOJHOPOHBIX AU(depeHIMaabHbIX ypaBHEHUH 1-0ro nopsika.
30.  Pewenue ypaBHeHus1 bepHy/uiu.

31. Pemenue guddepeHiyanbHbIX ypaBHEeHWH 2-0r0 Topsiika 1-0ro tuna.

32. Perenue auddepeHiLrasbHbIX ypaBHeHUH 2-0T0 MOpsiikKa 2-0ro THUIIa.

33. Pemenue guddepeHyanbHbIX ypaBHEHUH 2-0r0 TIOpsiika 3-0ro TUMa.

34. Perenue auddepeHiLrasbHbIX ypaBHeHUH 2-0T0 MOpsifika 4-0ro THUIa.

35.  [lomyuuTs ycaoBUe JIMHENHOM 3aBUCUMOCTH (YHKLMH (onpezennTeb BpoHCKOro).
36.  Ilo 3apgaHHOM (hyH/aMeHTaIbHOM CUCTEMe pellleHu HauTh AuddepeHLaabHOoe
ypaBHeHUe.

37.  IlpuBectu /MHeliHOe ofHOpPOAHOe ArddepeHIMa/IbHOe YpaBHEeHMe K areOpanyecKkomy
ypaBHEHUIO, Ha3bIBAEMOT'0 XapaKTePUCTUUECKUM.

38.  UYro siBnsieTcs pyHaMeHTa/IbHOM CUCTEMOMU pellleHrH, eC/ii KOPHU
XapaKTepruCTUUeCKOro ypaBHeHUs IPOCThbIe?

39.  Yro siBnsieTcst PyHaMeHTa/IbHOM CUCTEMOU pellleHHH, eC/ii KOPHU
XapaKTeprCTUUeCKOro ypaBHeHUsl KpaTHble?

40.  AnropuTM pelieHUs JIMHEMHOTO HeOJHOPOJAHOIO ypaBHeHUs N-0ro Nopsiika MeTo,0M
Bapuari.

41.  AnropuTMm pelieHUs JIMHEMHOTO HeOJHOPOJAHOIO ypaBHeHUs N-0ro Nopsiika npu
CrieljMaJIbHOM BH/le IIpaBoy 4acTy. IlepBbli ciiyuai.

42.  AnropuTM perieHUs JIMHEMHOTO HeOHOPOJAHOIO ypaBHeHUs N-0ro Nopsiika npu
Crie[jMaIbHOM BH/Jle IIPaBOM 4yacTy. Bropoi u Tpetuit ciryyvau.

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

44.  TlomyunThb XapakKTepPUCTHYECKOe ypaBHEHHeE /1Jil CUCTeMbI JTMHEWHBIX OJHOPO/HBIX
IuQdepeHIManbHbIX ypaBHeHU! 1-ro rnopsjxka.

45. OOi11ee pellieHre CUCTeMbI JIMHEHHBIX OJHOPOAHBIX AU(depeHLIanbHbIX YpaBHeHHH 1-
IO MOops/iKa /AJIsl MPOCTBIX U KPaTHBIX KOPHeM XapaKTepuCTUUeCKOro ypaBHeHHsI.

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

47.  JIBOMHOU MHTerpas U ero CBOUCTBaA.

48.  Bblpa)keHue [JBOMHOIO MHTerpasa yepe3 MOBTOPHBIN.

49. 3aMeHa IepeMeHHbIX B KpaTHBIX UHTerpasax.

50. Onpenenurenb SIKOOU B MOJISIPHBIX KOOP/UHATaX.

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.  INonyuuTh Heo6XOMMOE yCIIOBHE CXOJUMOCTH.

57.  Ilomy4uTs fOCTaTOUHbIE PU3HAKU CXOJUMOCTU: CPAaBHEHUS U Npe/ie/IbHbIN NpH3HaK
CpaBHEHHUSI.

58. BoluncieHue cyMMBbl pszia.
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59.  Ionyuwuts npu3Hak [anambepa.

60.  Ilonyuwuts rpusHak Komm.

61. [TosryunTh MHTErpabHbINM PU3HAK CXOLUMOCTH.

62. NccnenoBats Ha cxoauMOCTh psif, Aupuxiie.

63. [MonyuwnTs nipu3Hak JleiibHMIA.

64. CxopuMocTb abCosFOTHast U YC/IOBHasI.

65. [MonyuuTh 06/1aCTH CXOJUIMOCTH CTETIEHHOTO psifia 1o [lanambepy.
66. [MTosyunTh 06/1aCTH CXOAUMOCTH CTEIeHHOTO psijia o Ko,

67. Pasno)xeHre QyHKLMI B CTeNIeHHbIe Psi/ibl.

68. O BBIUKCJIEHWHU YMCIIA TT.

69. O BBIUKC/IEHUY UHTErPa/IbHOIO CUHYCA.

70.  Pewuenue nguddepeHianbHbIX ypaBHEHHW!H C IOMOILBIO PSIZIOB.

71. I'pacdruecky 0TOOpPA3UTh TPUTOHOMETPHUUECKHI PSifI.

72. [Tonyuuts K03 duLeHTs psifa Pypre.

73. Paznoxuts B psag Pypre nepruouueckyro GyHKIMIO C IepUooM 2 Ti.
74. Pa3noxurts B psj @ypre nepronueckyro GyHKIUIO € epuozom 2.

O6pas3ers 6unera:

MuHucrepcTBo 06pa3oBanusi PO

NpKyTCKui1 HaLJMOHA/IBHO-UCCIe10BaTe/IbCKUM
TeXHUUYECKHUM YHUBEPCUTET

664074, pKyTCK,

yn. JlepmoHTOBa, 83

buner N4

0 AUCLUIUIMHe MaTeMaTuka

Hanpasienve ACYB, ODOBMB, UCTB, NCUb
2 cemecCTp

4. BBINOJHUTB ITepeHOC NIPOM3BOAHON 0/, 3HAKOM MHTerparia.

39. Uro siBasieTcs GpyHJaMeHTabHOM CUCTEMOM pellieHUi, eC/Ti KOPHU XapaKTepuCTHYeCKOro
ypaBHeHUsI IPOCThIe?

buner COCTaBUJI

npodeccop Bnacos B.I'.

«_20”_masi 2025r1. YTBepxzaro

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

MuHucrepcTBo 06pa3oBanusi PO

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

664074, pKyTCK,

yn. JlepmoHTOBa, 83

OO6pas3el] KApTOUKHU:
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Kaptouka Ne 1

M0 AUCLIUITTIMHE MaremaTHKa

HarpasiieHue ACYDB, OBMbB, UCTb, ICUb

2 cemecCTp

. BbruncauTs niiowjaZib GUrypbl, OrpaHUYeHHOM JIMHUSAMU Y2=2X+2 1
x-y-1=0.

. Haiitu pelienve ypaBHeHust

. VccnenoBaTth Ha CXOAUMOCTD DS,

. BbrunciuTe UHTErpan

Kaptouka COCTaBUI

nipoeccop Bnacos B.T'.

«_20”_masa 2025r. YTBepxziaro
3aB. oTenenueM , goueHt dynapesa O.B.

« 207”_mMmas 2025r.

6.2.2.2.2 Kpurepuu orjeHUBaHHUA

BbIpakaeTcs B
TOYHOM M
000CHOBAaHHOM
OTBeTe Kak Ha /iBa
TeOpeTUYeCKUX
BOIPOCa, TaK U B
TPaBUILHOM
pellleHUH YeThIPEx
MPaKTUYECKUX
3a/IaHU.

Marepuarsa, yTo
BbIDa)KaeTcsi B
TOYHOM U
000CHOBaHHOM
oTBeTe XOTs ObI Ha
OJIVH
TeopeTUueCcKui
BOIMPOC, a TaKKe B
MpaBUILHOM
pelieHur Tpéx
MpPaKTAYeCKUX
3a/IaHU.

[paBUIbHOM
pelLIeHnun IByX U3
4eTbIpEX
MPaKTUYECKUX
3a/laHui, U B
IIpaBU/IbHOM OTBeTe
Ha OJVH U3 ABYX
TeOPeTUUYeCKUX
BOIIpOCa.

Y poBerBopuTe/IbH
O1nuHO Xopouio o HeypoBierBopure/1HO
Ha/iuyue T/Iy0OKUX | HalMuue TBePAbIX U Ha/inyue 3HaHUU ¢parMeHTapHOe 3HaHUe
Y MCUePIbIBAIOIINX JIOCTaTOUHO TIPOMIeHHOT0 TIPOM/IEHHOT 0
3HaHUM B 00beme TIO/THBIX 3HAaHUM MaTepHaa, yTo Marepuasa, yTo
MpOMJeHHOr0, UTO MPOrpaMMHOI0 BbID@)KaeTcsi B BbIpa)kaeTcsi b0 B

OTCYTCTBUM
TIPaBU/IbHBIX OTBETOB Ha
[IBa TEOPETUUECKUX
BOTpoca, 100 B
OTCYTCTBHHM JIBYX
TIPaBUJIbHBIX pelleHui
MPAKTUUECKUX 3a[jaHUM.

7 OcHOBHas yye0Hasi IuTeparypa

1. BnacoB B. I'. KoHcriekT nekijuii 1o Beicilield MateMatuke / U3a. Avipuc, M., 1996. - 287.

2. TlpakTHuecKye 3aHITHS TI0 BICIIIEH MaTeMaTHKe. I Kypc : yueb. mocobue /i/1si CTy/1eHTOB
VH)XeHep. U 3KOH. CrielManbHOCTel no pepakuueit npod. B.I'. Bnacoa/ UpKyT. roc. TexH. yH-

T, 2008. - 172.

3. Bricimiasi MaTeMaTHKa B YITPaKHEHUSIX U 3afiauax : yue0. mocobwue st By30B : B 2 u. / I1. E.

Hauko [u ap.]. Y. 1, 200

7.-303.
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4. ITucemennsbl [1. T. KOHCIIEKT jieKLMM 110 BBICIIEN MaTeMaTuke : IoyHbii Kypce / 1. T.
IMucbmennsIi, 2013. - 602.

8 JonmotHUTe/IbHAs yueOHas UTepaTypa U CipaBoOYHast

1. nauBuyanbHbIe 3a/jaHus T10 BhICILEH MaTeMaTHKe: yuebHoe rocobue: B 4 u. U. 3 : Psagpl.
KpatHble 1 KpUBO/IMHEHbIe UHTerpasibl. DneMeHThI Teopuu nosisi / A. I1. Pa6yiiko [u gp.],
2009. - 367.

2. TTuckyHos. IuddepeHianbHoe ¥ UHTeTpaIbHOE UCUMCIEHUS [I/Is BTY30B : yueb. mocobue
s BTy30B. T. 1, 1978. - 456.

3. IuckyHos. uddepeHiianbHoe ¥ MHTeTpaibHOe MCUKCIeHUS [I7Is BTY30B : yueb. mocobue : B
2T.T.2,1978. - 575.

4. nauBuayanbHbIe 3aJjaHus 110 BBICIIIEH MaTeMaTrKe: yueOHoe rocobue : B4 u. Y. 1 :
JIuHeliHast ¥ BeKTOpHas anreOpa. AHanmuTHuecKasi reometpust. JuddepeHiuanisHoe UCUHCIeHHe
byHKUM ogHOM nmepemenHol / A. T1. Ps6ymko [u gp.], 2008. - 303.

5. lnauBuiyasibHble 3a/laHust 110 BhICIIel MaTeMaTHKe: yueOHoe rocobue : B4 u. U. 2 :
KommnekcHble uncia. HeonpesieneHHble U onpeiesieHHble UHTerpasibl. @ yHKIMU HECKOJIbKUX
niepeMeHHbIX. OObIKHOBeHHbIe U depeHianbHbe ypaBHeHusi / A. I1. Psbymiko [u ap.], 2009. -
395.

9 Pecypcsl cetu VIHTepHeT

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

4. http://el.istu.edu/

10 ITpodeccuoHabHBIE 0a3bl JAHHBIX

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

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHO/JIOTUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHeIHaTU3HPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

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

2. Microsoft Office Standard 2010 _RUS_ mocrtaska 2010 or OOO "A30H"
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHre JUCIUIUTHHBI

1. YuebHas ayiuTOpHs [/l IPOBE/IEHUS 3aHITUM JIEKLIMOHHOTO THUTIA, TPYTIIOBBIX U
VMH/JVBU/lya/bHBIX KOHCY/IbTALIUM, TeKYI1]ero KOHTPOJISI U MPOMEeXXYTOYHOM aTTeCTaluu -
KOMILIEKT yueOHOM Mebenu, pabodee MeCTo TperofiaBatesisi, J0cka. MybTUMeAUiHOe
obopyioBaHue (B TOM UKCJIe TIePeHOCHOe): MyJ/IbTUMeANUHBIN TIPOeKTOop, 3KpaH C
3/IEKTPOTIPUBO/IOM, aKycTruueckasi cucreMa + I1K ¢ Beixoziom B Internet. KomriiekT mebesy,
JlIOCKa, MapKep Wiu mesi JInlieH3uoHHOe TporpaMMHOe obecrieueHre
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2. YuebHast ayAuTOpUS /17151 TIPOBE/|eHNsT Tab0paTOPHBIX/TIPAKTUYECKUX (CeMUHAPCKUX) 3aHSATHH,
IPYNIOBLIX U UHAUBHU/Ya/lIbHbBIX KOHCY/IbTaL[MH, TEKYI|ero KOHTPOJISI U IPOMEKYTOYHOM
arrectary. KommbroTepHsiii kiacc ot 15 710 25 KOMITbI0TepoB, 00beJUHEHHBIX B JIOKAJIbHYTO
CeTb, /IS BBITIOJTHEeHHs1 JlabopaTopHbIX paboT. MynbTHMeniiHOe 000py/joBaHue (B TOM UKCIIe
IepeHOCHOe): MYJIbTUMEIMUHBIN IPOEKTOP, 3KPaH C 3/1eKTPOIIPUBO0M, aKyCTHUecKas CUcTeMa
+ I1K c Beixoziom B Internet. KomruiektT mebesiu, 0CKa, MapKep Wid MeJl. JIMLIeH3UoHHOe
nporpaMMHOe obecrieueHue

3. ITomertieHust [i71s1 CAaMOCTOSITeIbHOM PabOoThI 0OyUaroMXCst
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