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1. BHewHe TpeboBaHWSA

Tabnuua 1.1

KomneTteHuumn

Mpynna

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

ObLuenpodeccroHanbHble |OMK-1 Crnoco6eH 1CMo/b3oBaTh (yH/AaMEHTa/TbHbIE 3aKOHbI MPUPOAbI Y OCHOBHbIE
KOMMETEHL MK 3aKOHbI eCTECTBEHHOHAYYHbIX ANCLUMMNANH B NPO(ECCUOHAILHOM EATENbHOCTY

OlMK-1. 2 3HaeT 6a30Bble NONOXKEHUS PYHAAMEHTaIbHLIX Pa3fe/ioB MaTeMaTUKMN B
06beme, HEOOXOAMMOM ANA BALeHUS MaTeMaTUYeCKUM anmnapaTom A4ns 06paboTku
MHhopMaLMK 1 aHan3a AaHHbIX B 0611acTW NPOMECCUOHANBHON AeATENBHOCTH

ObLenpodeccrmoHabHble

KOMMNETEHU NN o
NpohecCUOHaNbLHON AEATENBHOCTH

OlMK-2 CnocobeH NpUMEHATL METOAbI MaTeMaTMYeCKOro aHan3a, MOAeIMPOBaHMS,
ONTUMM3ALMN U CTATUCTUKN 4N1S PELLEHNS 3afaY, BOSHUKAIOLLWX B XOf

OlK-2. 3 ¥YMeeT 1cnosb3oBaTb MaTeMaTUYECKNE METO/bI B TEXHNYECKUX MPUNOXKEHNAX

2. TpeboBaHna HI'TY K nnaHnpyemMbIM pesysibTataM 06y4YeHUs, COOTHECEHHBIM C
NHAMKATOPaMu LOCTKEHNS KOMMNETEHL I

Tabnuua 2.1

NHANKATOPbI AOCTUXKEHUS] KOMMETEHLIWIA

PesynbTaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

OIIK-1. 2 3naeT 6a30oBbIe MOT0KeHHST PYyHAAMEHTATLHBIX Pa3aeI0B
MaTeMATHKH B 00beMe, He00X0JUMOM [UIsl BJIaIcHHsS] MATeMATHYeCKHM
anmapaToM JJist 00padoTku HHpOPMAMHN U AHAINH3A JAHHBIX B 00J1acTH
npodeccHoHAIbLHOI JesiTeTbHOCTH

MpnMeHATb 6a30Bble MONOXKEHUSA (hyHAAMEHTANIbHBIX Pa3AeNoB MaTeEMATUKN ANs
06paboTKM MHBOPMALIMK 1 aHanM3a JaHHbIX B 06/1aCTV NPOgecCMOHabHO
[esATeNbHOCTH

MNpakTnyeckme 3aHATUS;
CamocTonTenbHas paboTa

OIIK-2. 3 YMeeT HCII0JIB30BATH MaTeMaTHYECKHE METObI B TEXHHYECKHX
NP UI0KEHHSX

MprMeHsieT MaTeMaTUYecKe MeTObl B TEXHUYECKUX NPUIOXKEHUAX

Nekumm; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

3. CofiepxXaHue 1 CTPYKTypa ANCUMNNINHBI

Tabnuua 3.1
N3 HuX B AKTVBHBIE NHankaTopbl
TeMmbl J'IEKLU/IVI Yacbl [copme npakT. hopMbI, uac AOCTVXKEHNSA YyebHas [eATeNIbHOCTb
nogr., yac. " | komneTeHumii

Cemectp: 1

OnpakTndeckas eanHuLa: MaTemaTuUyecKuii aHanm3




1. 1.1.MHOXecTBO
BELLECTBEHHbIX YMCen.
AGCONTHas BEIMYMHA
yucna. PyHKUMK.
AnemeHTapHble (yHKLMN,
CBOWCTBA, rpafuKu.
HekoTopble HeanleMeHTapHbIe
(yHKUMK. 1.2.Yuncnosble
rocnegosatesibHoCTu. [Npegen
4MCI0BOIA
nocrefoBaTe/IbHOCTU.
CyuiecTsoBaHue rpegena
OrpaHWY4eHHO MOHOTOHHOWA
nocrefoBaTeIbHOCTU.
beckoHeuHo manble U
GeCKOHeYHO 60/1bLuUMe
MocnefoBaTe/lbHOCTH.
CBoi1cTBa CXOAALLMXCS
nocnegoBaTe/IbHOCTENA.
MpeAenbHbIA Nepexo B
HepaseHcTBax. 1.3.CloxHble,
06paTHble PYHKLUN.
1.4.Tpeaen qyHKLUMN B TOUKE,
Ha 6eCKOHEYHOCTMW.
OpHOCTOPOHHME Npesens.
BbeckoHeyHO Manble B TOUKe,
CpaBHeHVe 6eCKOHeYHO
MasibIX. 3aMeyaresibHble
npeaensl. 1.5.HenpepbiBHbIE
(hyHKLMW. HenpepbIBHOCTb
3NeMeHTapHbIX (YHKLWIA.
CsolicTBa PyHKUWIA,
HenpepbIBHbLIX Ha OTPe3Ke.
MoHATMe paBHOMEPHOV
HenpepbIBHOCTN (DYHKLMW.
Teopema KaHTopa.

24

OlK-2.3

N3NOXeHMe
npenogasaTenem
TEOPETNYECKOro MaTepuana
C NpuMepamm




2. 2.1.0npepeneHune
NPOV3BOAHOMN hyHKLNN.
"eOMEeTPUYECKMNiA CMbICH.
CsoiicTBa NPON3BOAHONA.
LnddepeHupman, ero cBocTea
N NPUNOXKEHNS.
2.2.Mpon3BOAHAA COXHON 1
06paTHON (yHKLMIA.
LnddepeHumposaHue
(yYHKLWIA, 3aaHHbIX
napameTpUYecKn 1 HesBHO.
2.3.Teopembl 0
AndggepeHUnpyeMbIX
(hyHKUMAX. Teopembl Pepma,
NarpaHxa, Ponng, Kowww.
2.4.Tpoun3BogHble 1
AndgdepeHUnanbl BbICLLINMX
nopsgkos. 2.5.Mpasuno
Nonutana. 2.6.dopmyna
Telinopa ¢ 0CTaTOYHbIM
4s1eHOM B (hopme JlarpaHxa v
B (hopme [MeaHo.
NpeacTasneHne
3NeMeHTapHbIX PYHKUWIA MO
thopmyne Telinopa.
2.7.ccnepoBaHme hyHKLUNIA 1
MOCTPOEHMe rpafnKos:
MOHOTOHHOCTb, 3KCTPEMYMBb,
BbIMYKNOCTb, BOTHYTOCTb Y
TOYKM nepernba, Nepernosl,
acumnToTbl. O6LLan cxema
1ccnefoBaHNUs PYHKLUMN.
HaunbonbLuee 1 HaumeHbLLee
3Ha4YeHusa (IYHKLMKN Ha
oTpesKe. 2.8.91eMeHTbI
AvddepeHLnanibHOM
reoOMeTpun.

24

OriK-2.3

N3N0XeHNe
npenojasate/nem
TEOPETMYECKOro MaTepuana
C NpyMepamu

3. 3.1.MepB0o06pPa3Has 1
HeonpeaenéHHbIA NHTerpasn.
MeTo/b! UHTErpupoBaHus.
MpyMeHeHne TabnuLy
WHTErpaios.
3.2.0npeaenéHHbI nHTerpan
1 CBA3aHHbIe C HUM 33JauMn.
CaorictBa. 3.3.Popmyna
HbloToHa-/1elibHnuUa 1 eé
cnepctens. 3.4.dopmy/bl
CumncoHa gna
NPUGIMKEHHOTO BbIYUCIEHNS
WHTErpaos.
3.5.Heco6cTBEHHbBIE
NHTerpabl OT
HeorpaHuYeHHbIX (DYHKLMA,
NHTErpasibl ¢ 6eCKOHEYHbIMU
npegenamu. 3.6.MpunoxeHuns
onpesenéHHOro NHTerpana.

24

OriK-2.3

V3N0XKeHwe
npenogaBaTenem
TEOPETMYECKOro MaTepuana
C NpyMepamu

CemecTp: 2

AnpaakTuueckas earHMLa: MaTeMaTUUecKnin aHams




5. 5.1. ®YHKLMNN HECKONBKNX
nepeMeHHbIX: ONpejeneHue,
npegesn, HenpepbIBHOCTb.
5.2.YacTHble Npon3BoAHbIe,
AndepeHupan.
[ndhepeHumpyeMocTb
(hYHKLMW HECKONBKMX
nepeMeHHbIX.
AvhdepeHuypoBaHme
CNOXHOW (hyHKLMWN.
CkanspHoe nose. JInHuu 1
MOBEPXHOCTU YPOBHS.
Mpon3BoaHas no
HanpasneHuo. KacaTtenbHas
N/IOCKOCTb U HOPMaSib K
NoBepxXHOCTU. YacTHble
Nnpov3BOAHbIE U
AndhhepeHumasbl BbICLLNX
nopsgkos. ®opmyna Telinopa.
5.3.HesBHble hyHKUMK.
TeopeMa CyLLleCTBOBaHMUA U
AvddepeHLpoBaHNS HEABHOM
(OYHKUMKW. 5.4.9KCTPEMYM
(DYHKLMM HECKONBbKNX
repemeHHbIX. Heobxoammoe,
[0CTaTOYHOE YCNoBus
aKcTpemyma. Metog
HaVMeHbLUNX KBALPaToB.
5.5.YCNoBHbIN 3KCTPEMYM.
MeToz MHOXUTENeN
NarpaHxa.

12

OlnK-2.3

N3N0XXKeHne
npenojgaBsatesiem
TEOPETUYECKOr 0 MaTepuana
C npumepammn

6. 6.1.06waa cxema
MOCTPOEHUA MHTEerpana.
3afaun, npuBoaALLmMe K
NMOHATUAM KPaTHbIX W
KPUBOJIMHENHBIX UHTErpasios.
6.2.[1BOIAHOl 1 TPOIHOIA
WHTErpabl, X CBOICTBA.
BbluncneHne KpaTHbIX
nHTerpanos. KprBonnHeHble
WHTErpasibl 1 3aMeHa
nepeMeHHbIX B KpaTHbIX
nHTerpanax. 6.3.rMnowagp
NnoBepxHocTK. MNoBepXHOCTHbIe
WHTerpanbl: CBONCTBA,
BbIUWC/IEHNME.
6.4.KpnBONMHeliHble
NHTerpaibl: CBOWCTBA,
BblumMC/ieHNe. Ycnosue
He3aBUCUMOCTU MHTerpana oT
nytun. 6.5.Teopembl "puHa,
OcTtporpagckoro un CTokca.

20

OriK-2.3

V3N0XeHNe
npenojaasatenem
TEOPETMYECKOro MaTepuana
C NpyMepamu




9. 9.1./HTerpansl, 3aBuCALLMe
OT napameTpa.
HenpepbIBHOCT,
AnthhepeHLpoBaHme 1
WHTerpypoBaHue no
napameTpy.
9.2.Heco6CTBEHHbIE
WHTerpasibl, 3aBUCALLMe OT
napametpa. Mamma- 1 6eTa-

yHKUMN.

OriK-2.3

V3N0XKeHwe
npenogaBaTenem
TEOPETMYECKOro MaTepuana
C NpyMepamu

AnpaakTuyeckas eaMHMLA: BeKTOpHBbI aHanm3

7. 7.1.CKansipHoe rnorne.
[MoBEpPXHOCTM YPOBHA,
rpagneHT. BeKTOpHbIe NONs.
BeKTopHbIe TMHUK, NX
andgdepeHUnanbHble
ypasHeHus. 7.2.[AnsepreHuyms.
LMpPKyNaumus, potop:
onpegeneHns, CBOMCTBA,
(hM3NYECKUIA CMbICH.
BbluncneHne B 4eKapTOBOIA 10 0 3
cucTeMe KOOPAMHAT.
7.3.Teopembl OCTpOrpagCcKoro
n CTOKCa B BEKTOPHOI thopMe.
7.4.ConeHonganbHoe,
NoTeHUMaNbHOe 1
rapMOHWYECKWMe Mons.
OnpegeneHne, GU3NYECKMii
cMmblIcn. HaxoxaeHwne
noTeHupana nons.

OlnK-2.3

V3N0XKeEHNe
npenoaasatesnem
TEOPETMYECKOro MaTepuana
C npuMepamu

AnpakTnyeckas egmHunLa: AuddepeHumanbHble ypaBHEHNS




8. 8.1.3agaun, npmBoadLLmMe K
anddepeHUnanbHbIM
ypaBHeHMAM. 3agada Kown.
TeopeMa CyLLIeCTBOBaHMUA U
eJUHCTBEHHOCTU peLLeHMS
3a4a4m Kown. OCHOBHbIe
TUMbI YypaBHEHWIA 1-r0
nopsiAKa, UHTerpupyemble B
KBagpaTypax.

8.2. AnddepeHupmansHble
ypaBHEHWS BbICLUMX NOPAAKOB.
3afadva Koww. Y paBHeHus,
[0MyCKaloLLme NOHMKeHNe
nopsgka. 8.3.J/IuHeliHble
AnddhepeHUmnanbHble
ypaBHeHUs, OAHOPOAHbIE U
HeoAHOPOAHbIe. TeopeMbl 0
CTPYKTYpe 06LLEero peLleHus.
8.4.J/InHeiHble
AnthhepeHUpabHble
ypaBHEHMS C NOCTOSAHHLIMM
Koa(huumeHTaMK. Y paBHeHMS
CO creuuanbHoi npaBoli
yacTbio. [NpunoxeHus.
8.5.HopmasnbHas cuctema
andgdepeHUnanbHbIX
ypaBHeHWA. 3agada KoLun.
"eomeTpryecKunii cMbicn
peLLeHns HopMabHO
cucTembl. MeTos UCK/YEHNS
QNS PELLEHNs HOPMarbHOA
cuctembl. 8.6.Cuctemsl
NNHEWHbIX
andgdepeHUnanbHbIX
ypaBHEHWIA, CBOWCTBA
peLUeHWiA. PeLlieHne CUCTeM
NNHEWHbIX
andgdepeHUnanbHbIX
ypaBHeHWI ¢ NOCTOAHHLIMM
KO3(p(hmLeHTamu.

16

OriK-2.3

N3N0XeHNe
npenogasatesnem
TEOPETMYECKOro MaTepuana
C NpyMepamu

AnpakTudeckas eanHuua: Paabl




4. 4.1.Yucnosble pagbl.
CxognmMocTb 1 cymMmMma psga.
Heobxogumoe ycnosue
CXOAMMOCTY paga. [encTsus ¢
psagamun. Metogbl
nccnefoBaHNA CXo4MMOCTH
pAafoB. AGCOMIOTHAA 1
YCNOBHas CXOANMOCTY
3HaKOMepeMeHHbIX PAAO0B.
4.2. ®yHKUMOHaNbHbIe pAabl.
PaBHOMepHas CXO4MMOCTb.
MpusHak BeliepLuTtpacca.

o N310XKeHNe
CsoucTBa paBHOMepHO DenoaaBaTenem
cXofdaLmxea psagos. 10 0 3 OrkK-2.3 penoa
4.3.CTeneHHbIE Pl TEOPEeTMYECKOro MaTepuaia
o ' C Npumepamu
Teopema Abens. O6nactb pvmep
CXOLMMOCTU CTEMNEHHOr0 psja,
WNHTepBas1 CXOAMMOCTH, pasunyc
cxopumocTu. CBolicTa
CTeneHHbIX PALOB.
PaznoxeHue (hyHKLMIA B
CTeneHHble psagbl. Pag
Telinopa n MaknopeHa,
pasfinyHble (hOpMy/ibl
0CTaTOYHOrO YseHa.
MpunoXkeHns CTeneHHbIX
psAoB.
TeMbl NPaKTUYECKIUX V1s x B ViHaukarope
pakTin Yach! |dhopve npaxT. CbAOKL"':H:; noctkenns | YuebHan AeATeNbHOCTb
3aHATUN noar., vac. PMbI, HaC. 1 omneTerumii
Cemectp: 1
AngakTnyeckas eguHuua: MatemaTnyeckunii aHanms
1. ®YHKUMM U TpadivKu.
MocTpoeHwe rpadurkos
3NeMeHTapHbIX (PYHKLNI B 4 0 0 OlMK-1.2,0MN|peLueHvie 3a8a4 no Teme
[EKapTOBO cUCTeMe K-2.3 3aHATUA
KOOPAUHAT 1 B NONSPHON
CUCTEME KOOPAMHAT.
2. Mpepgen
PeA OlMK-1.2,0MN|peLueHuie 3aga4y no Teme
nocsiefoBaTe/ibHOCTH, 4 0 0
K-2.3 3aHATUA
(QyHKUMN.
eLLeHVe 3aa4 no Teme
3. 3ameyartenbHble npesesns. 4 0 0 onk-1.2 [P aa
3aHATUA
4. CpasHetine 6.M., eLleHWe 3aaa4 rno Teme
BblUMC/IEHWE NPeAenos ¢ 4 0 0 onk-1.2 |P aa
3aHATUA
MOMOLLIbIO 6.M.
5. HenpepbIBHOCTb (hyHKLMN,
Pep (byHKY OrMK-1.2,0l1|peLleHme 3a4a4 no Teme
KnaccumKkaumus Touek 4 0 0
K-2.3 3aHATUA
paspbiBa.
6. KoHTposibHas paboTa no OlK-1.2,0M
2 2 0 KOHTPO/IbHas paboTa
BBEAEHWNIO B aHa/IM3. K-2.3
7. Npown3sogHble 1
LUEeHN 4 o Tem
AndgdepeHyman, TexH1Ka 6 0 0 OMK-1.2 |PELIEHNE 3a/ia4 N0 TEme

AndgdepeHUmMpoBaHms.

3aHATUA




8. 3ajaun Ha npuMeHeHWe
NpPOW3BOAHOI, NPaBuIo
Nonutansi.

OrK-1.2,0r
K-2.3

pelleHne 3aga4y no Teme
3aHATUA

9. ®opmyna Teiinopa.

OlMK-1.2,0r

pelleHne 3aga4y no Teme

K-2.3 3aHATUA
10. NccnepoBaHne yHKLMWIA 1 OMK-1.2 |PEwWeHMe 3aja4 no Teme
MOCTPOeHMe rpagnKoB. " |3aHdATMA
11. KoHTposibHasa paboTa no OMK-1.2 OM
anddepeHUmansHoOMy K—2. 3’ KOHTPO/bHas paboTa
NCUYNCIEHNIO.
gé}:lmlilzrsf)amwrl):HB;:zgeT\noeHH0|7| OlK-1.2,0l1|peLUeHme 3a8a4 no Teme
N VHTErpupoBaHme no YacTsm. K-2.3 SaHATA
13. VIHTerpuposaHmne OMK-1.2 |PeLIeHve 3a5a4 no Teme
pauvoHa/IbHbIX ApO6eil. = |3aHATMA
ighrl/(lj::)enzgrgmojssxx OrlMK-1.2,0I1 | peLueHmre 3a4a4 No Teme
BbIDKEHITA K-2.3 3aHATUA
igkOMTZLe;?(MﬁS;;::SHa%Hblx OrK-1.2,0l1|peLleHme 3a8a4 no Teme
BblPAKEHUIA, K-2.3 3aHATUA
16. OnpegeneHHbIN 1
HeCO6CTBEHHbIV UHTErpaibl. OMK-12 |PeLenVe 3ajay no Teme
MpunoxkeHns onpeaeneHHbIX = |3aHATMA
WNHTErpanos.
17. KoHTposbHasa paboTa no OrnkK-1.2,0M

KOHTpO/bHas paboTa

NHTErpanam. K-2.3
CemecTtp: 2
AngakTnyeckas eguHuya: MatemaTnyeckmii aHanms
19. ®YHKLUN MHOTUX
nepeMeHHbIX. O6n1acTb
onpegeneHus. I'padurkm OMK-12 |PEwWeHue 3azaq no Teme
(DYHKLWIA BYX NEPEMEHHbIX. " |3aHATMA
[MoBepxHOCTM BTOPOro
nopagka.
20. TexHuKa
AnhhepeHLpoBaHNS. OlMK-1.2,0MN|peLueHvie 3a8ay no Teme
[nddepeHupan u ero K-2.3 3aHATUA
NPUMEHEHNE.
2&¢%2;233%$:'IGBCICOKMX OrlMK-1.2,0I1 | peLueHmre 3a4a4 no Teme
nopsakos. dopmyna Telinopa. K-23  |3aHATA
22. IKCTpPeMyMbl, Hanbo bLLee
N HavMeHbLLIee 3HaYeHue OrnK-1.2 Eaerl;e'}rme 3ajat o Teme
(hyHKLMM B 06n1acTK.
23. CKanspHoe rnore.
["paguneHT. KacatenbHas OMK-1.2 peLLeHue 3a4a4 no Teme
NIOCKOCTb U HOPMaSlb K = |3aHATMA
NMOBEPXHOCTMW.
24. KoHTponbHas padboTa Nel OMK-1.2.0M
Nno OYHKUMAM MHOTUX K-2' 3’ KOHTPO/bHas paboTa
nepeMeHHbIX. :
25. 1BOViHOI nHTerpan,
3aMeHa rnepemMeHHbIX B OMK-1.2 |PCLLIEHNE 3a0aH N0 TEME

QBOIHOM WHTErpane.

3aHATUA




26. TpoiAHOiA nHTerpan, eLleHne 3a4ay no Teme
3aMeHa nepemMeHHbIX B 4 0 0 onk-1.2 |P aa
o 3aHATUA
TPOWNHOM WHTerpase.
27. T1pnNoXeHNa KpaTHbIX 4 0 0 OlK-1.2,0MN|peLueHvie 3a8a4 No Teme
WHTerpasos. K-2.3 3aHATUA
28. KpnBOMHeliHble A 0 0 OrK-1.2,0l1|peLueHne 3a4a4 no Teme
WHTerpasbl. K-2.3 3aHATUA
29. I'oBepxXHOCTHbIE 4 0 0 OrlMK-1.2,0I1 | peLueHmre 3a4a4 No Teme
WHTerpasibl. K-2.3 3aHATUA
38. NHTerpasebl, 3aBucALme OT 2 0 0 OMK-2.3 |PeLIeHve 3a5a4 no Teme
napameTpa. 3aHATUA
AngakTnyeckas eguHuLa: BeKTopHbIN aHanu3
30. ®opmynbl ['puHa, 6 0 0 OMK-1.2 |PeLeHve 3a5au no Teme
Octporpagckoro, Ctokca. 3aHATUA
31. KoHTponbHas pabota Ne 2
Mo KpaTHbIM, KPUBO/IMHENHBIM OrlK-1.2,0r1
2 0 0 KOHTPO/bHas paboTa

1 NOBEPXHOCTHLIM UHTErpaiam K-2.3
1 TEOPUK MONA.
AunpakTndeckasn eguHuua: AnddepeHumnanbHble ypaBHEHUSA
32. AndhepeHumansHble 4 0 0 OlMK-1.2,0l1|peLueHme 3a8a4 No Teme
ypaBHeHus 1-ro nopsgka. K-2.3 3aHATUA
33. AundhhepeHumnanbHble
ypaBHeHUS BbICLUNX MOPSALKOB 4 0 0 OMK-1.2 |PewWeHue 3ajaq no Teme
[OMYyCKatoLLMe NMOHMXEHUS 3aHATUA
nopagka.
34. JIHEMHble eLleHue 3agay no Teme
AnddepeHUmnanbHble 2 0 2 onk-12 |P aa

3aHATUA
ypaBHeHUS.
35. YpasHeHus ¢ eLLieHVe 3aa4 no Teme
MOCTOSAHHbLIMU 2 0 0 ornk-1.2 |P aa

3aHATUA
KoahpuumeHTamu.
36. Cuctembl
AnthhepeHUabHbIX 9 0 0 OlMK-1.2,0MN|peLueHue 3a4a4y no Teme
ypaBHEHUIA C NOCTOAHHLIMM K-2.3 3aHATUA
KOa(p(hmLMeHTaMK.
37. KoHTponbHas paboTa Ne 3 OMK-1.2,0M
no anddepeHunanbHbIM 2 2 0 K23 KOHTPO/bHas paboTa
YpPaBHEHUSAM. '
AvpakTuyeckas egnHuua: Paabl
18. Ywncnosble 1 OrK-1.2,0l1|peLleHme 3a8a4 Mo Teme

8 2 4

(hYHKLMOHaNbHbIEe pafbl. K-2.3 3aHATUA

3.1 lNpakTnyeckas NogroToBKa

Tabnuua 3.2

Tembl 3aHATUNA

®OopMbI OpraHm13aLLmm

3aHATUN

CopepxxaHne NpakTUYecKoi NoAroToBKM
(Bnabl pabor)

KoHTponbHas paboTa no BBeAeHMIO B aHanu3.| Mp

BbINonHseT cneaytoLme BUbl paboT:
peLLeHre 3aaay Ha nccnefoBaHne
(hYHKLMM C UCNOMNb30BaHMEM
AnepeHLNanbLHOr0 NCHUCIEHUS

2 KoHTponbHas paboTa Mo MHTerpasam. Mp BbINonHseT cneaytoLme BUbl paboT:
peLLeHre 3a4ay KCMosb3ys OCHOBHbIE
MeTOoAbl MHTErpupoBaHna

3 KoHTponbHas paboTta Ne 3 o Mp BbINonHseT cneaytoLme BUbl paboT:

anddepeHUManbHbIM YpaBHEHNAM.

coCTaBneHue anddepeHumansHoro
YPaBHEHWS W HAXOX/EHWNE Ero peLleHns




4 UucnoBble U PYHKLMOHANbHBIE PSAAbI. Mp BbINOMHSET CiefytoLve BUabI paboT:
060CHOBaHNE METO/0B MCC/EA0BaHNS
PAJOB Ha CXOAMMOCTb

3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
o ViHAnKaTope! Yacbl Ha Uackl Ha
No Buabl camocTosiTeNIbHOM paboTbl poctikermna | - e loneyab TaLmnN
KOMMETEHLWI y 4
CemecTp: 1
1 |Pra/pedepar |OMK-1.2 |35 2

: Hepenbko C. B. MaTemaTnyeckuin aHanmns. 3agayv Ans NoAroTOBKM K KOHTPO/IbHbLIM, KO/ITOKBMYMam 1
ak3ameHy. PO®d, 1 cemecTp [OneKTPOHHLIN pecypc] : KOHTponupytowwme matepuansl / C. B. Hegenbko, I.
H. MupeHkoBa ; HoBocurb. roc. TexH. yH-T.- HoBocubmpck, [2016].- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000226438.- 3ar. ¢ 3KpaHa.

2 |I'Io,qr0TOBKa K 3aHATUAM |OI'I K-2.3 |50 2

: Hepenbko C. B. MeToabl anddepeHumposaHmns ana 1 kypca PO® : c60pHMK 3aaay 1 ynpakHeHuin / C. B.
Hegenbko, I'. H. MupeHkoBa ; HoBOCKO. roc. TexH. yH-T.- HoBocmbumpck, [2021].- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000245040.- 3ar/. ¢ TUTY/. 3KpaHa.

OrK-1.2,0r1K-

2.3 15 2

3 |lMoproTtoBka K arrectaymm

. Hegenbko C. B. Matematuyeckuin aHanms. 3agaym 418 NOAroTOBKM K KOHTPO/IbHbIM, KO/IIOKBUYMaM U
3K3ameHy. PO®, 1 cemecTp [3neKTPOHHBIWA pecypc] : KoHTponupytoLme matepuansi / C. B. Hepgenbko, I
H. MupeHkosa ; HoBocKb. roc. TexH. yH-T.- HoBocnbupck, [2016].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000226438.- 3arn. ¢ aKpaHa.

CemecTp: 2

OrK-1.2,0r1K-

23 22 2

1 |PI3/Petpepar

: Mynbiwes N. M. MatemaTnyeckunin aHanms. BekTopHble nons : [yuebHoe nocobue] / . M. Mynbiwes, B.
B. Xa6nos. ; HoBocmb6. roc. TexH. yH-T.- Hosocunbupcek: M3a-s8o HITY, 2020.- 67 c. : nn.- PeXxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000243487 Hegenbko C. B. AndhepeHumanbHble ypaBHEHUS.
3afiaHns TUMNOBOro pacyeTa [SNEeKTPOHHBIN pecypc] : COOPHUK 3a4a4 1 yNpaxXHeHW [4ns cTyaeHToB POP,
2 cemectp] / C. B. Hepenbko, I". H. MupeHkosa ; HoBocmb. roc. TexH. yH-T.- HoBocnbupck, [2016].-
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000228794.- 3arn. ¢ skpaHa. Hazaposa T. M.
AvdepeHupanbHble ypaBHeHNS : yuebHoe nocobue / T. M. Hasaposa, V. M. MNynbiwes, B. B. Xa6/108 ;
HoBocub. roc. TexH. yH-T.- HoBocnbupcek: M3a-8o HITY, 2017.- 99 c. : un.- Pexxkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000237084 Ka3aHueBa E. B. AnddepeHupmansHble ypaBHEHUS.
da3oBas NN0OCKOCTh : [y4ebHoe nocobue] / E. B. KasaHueBa ; HoBocu6. roc. TexH. yH-T.- HoBocuoupcek,
2020.- 60, [3] c. : un..- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000242492

OrK-1.2,0r1K- 30 2

2 |MNoAroToBKa K 3aHATUAM 23

: Mynbiwes V. M. MaTemaTuyeckunii aHanus. BektopHble nons : [yuebHoe nocobue] / . M. Mynbiwes, B.
B. Xa6sno. ; HoBocKb. roc. TexH. yH-T.- HoBocnbupck: M3a-so HITY, 2020.- 67 c. : un.- Pexxum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000243487 Henenbko C. B. TUNOBbIE 3a4a4u NO psgam u
npeobpasoBaHunio Pypbe. CrelyasnbHble r1aBbl MaTeMaTUYeCKOro aHanmnsa : y4ebHO-MeToanYecKoe
nocobue / C. B. Hegensko, I'. H. MupeHkoBa ; HoBocu6. roc. TexH. yH-T.- HoBocmbmpcek, 2019.- 58, [3] c. :
nn..- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000241313 KasaHuesa E. B.
AnddepeHupmansHble ypaBHeHMs. ®a3oBas NAOCKOCTL : [ydebHoe nocobue] / E. B. KasaHuesa ; HoBocm6.
roc. TexH. yH-T.- HoBocnbupck, 2020.- 60, [3] c. : un..- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000242492

OrK-1.2,0r1K-

23 12 2

3 |MoaroToBKa K aTTecTauum




: Hegenbko C. B. AnddepeHupanbHble ypaBHeHMs. 3afaHns TMNOBOro pacyeTta [ONeKTPOHHbIN pecypc] :
COOPHUK 3aa4 1 ynpakHeHWi [ana cTyaeHToB PA®, 2 cemecTtp] / C. B. Hegenbko, . H. MupeHKoBa
Hosocmb. roc. TexH. yH-T.- HoBocnbupck, [2016].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000228794.- 3arn. ¢ akpaHa. Hegenbko C. B. MatemaTnyeckuii
aHanu3. 3afaum 419 NOAroTOBKM K KOHTPO/IbHBIM, KO/IJIOKBUYMaM ¥ 3k3aMeHy. PO®, 1 cemecTp
[@neKTpoHHBIA pecypc] : KoHTponupyoLme matepuansl / C. B. Hepenbko, I". H. MupeHkosa ; HoBocm6.
roc. TexH. yH-T.- HoBocnéupck, [2016].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000226438.- 3ars. ¢ akpaHa. Hegenbko C. B. Tunosble 3agayun no
psgam u npeobpaszosaHunio ®ypbe. CrieuyanbHble r1aBbl MaTeMaTUYeCKOro aHanmsa :
y4yebHO-MeToAMYecKoe nocobue / C. B. Hegenbko, . H. MupeHKoBa ; HOBOCKG. roc. TeXH. YH-T.-
HoBsocubupck, 2019.- 58, [3] c. : un..- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000241313
KasaHueBa E. B. AnthdepeHumanbHble ypaBHeHUA. da30Bast NAOCKOCTL : [ydyebHoe nocobue] / E. B.
KasaHueBa ; HoBocK6. roc. TexH. yH-T.- HoBocnbumpck, 2020.- 60, [3] . : un..- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000242492

3.3 TexHonorusa oby4eHns

[ns opraHn3aumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00yYaroLWMXCS, a TaKKe NPOBeAeHNSs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4
[JesTenbHOCTb VHhopmaLMOHHO-KOMMYHNKALNOHHbIE TEXHOMOM K
e-mail; Moptan HI'TY; CounancHble ceTu; Cpesa 3NeKTPOHHOro
ViH(hopmmpoBatine 00y4yeHus IgFTY; YaT ) i i
KOHCY/IbTMPOBaHHe e-mail; Moptan HI'TY; CounanbHble ceTu; Cpesa 3NeKTPOHHOIo
00y4yeHus HI'TY
KoHTpO/b e-mail; Moptan HI'TY; Cpefa aneKTpoHHOro 06yyenns HI' TY
Pa3melLieHne y4ebHbIX e-mail; Moptan HI'TY; Cpefa aneKTPpoOHHOro 06yyeHmst HI'TY;
MaTepranoB 36C

4. NpaBuna aTTecTaumm 0byyaroLmMxca no ANCUUIINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHE Ucnosb3yeTcs 6abHO-PenTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHthopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUAbI LeATe/TbHOCTY 06y4aroLmxcs a1 MakcumasibHbI 6asin
CemecTp: 1
IIpakxmuueckue 3anamusi: 25 45
PI3/Pegepam: 5 15

KoHTponupytowme Matepuanbl NpuBoaaTes B "Hefenbko C. B. MaTtemaTtuyeckuii aHanus. 3agauv Ans NoAroToBKM K KOHTPO/bHBIM, KONMOKBIYMaM 1 ak3aMmeHy. PO®, 1
cemecTp [AneKTPpOoHHBIN pecypc] : KOHTponupytoLve matepuanst / C. B. Hegenbko, I'. H. MupeHkoBa ; HoBocu6. roc. TexH. yH-T.- HoBocn6upck, [2016].- Pexum

goctyna: http://elibrary.nstu.ru/source?bib id=vtls000226438.- 3arn. ¢ skpaHa.”

Oxzamen: | 20
KoHTponupytowme MaTepuansl npueogsaTes B “Hepensbko C. B. MeToab! auddepeHLmpoBaHns ans 1 kypca PO®d : c60pHMK 3agad v ynpaxHeHuid / C. B. Hegenbko, . H.
MwpeHKoBa ; HoBOCKG. roc. TexH. YH-T.- HoBocmGumpck, [2021].- Pexkxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000245040.- 3arn. ¢ TUTyN. 3KpaHa."

CemecTp: 2

Ipaxmuueckue 3anamusi: 25 45

PI3/Pegpepam: 5 15

KoHTponupytowme MaTepuanbl NpueogaTes B “Hepenbko C. B. OuddepeHLmanbHble ypaBHeHUs. 3afaHna TUMOBOTO pacyeTa [neKTpOHHBINA pecypc] : c60pHUK 3aga4 n
yNpaxHeHuii [ans cTygeHToB PA®, 2 cemectp] / C. B. Hepgenbko, I'. H. MupeHkoBa ; HoBocu6. roc. TexH. yH-T.- HoBocnbupck, [2016].- Pexum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000228794.- 3ar/. ¢ 3KpaHa."




Drzamen:

20 | 40

KoHTponupytowme MaTepuaibl NpuBoaaTes B “KasaHuesa E. B. ndepeHuymanbHble ypaBHeHNs. Pa3oBas NI0CKocTb : [yuebHoe nocobue] / E. B. KasaHuesa ; HoBocub.
roc. TeXH. YH-T.- HoBocnGmpck, 2020.- 60, [3] c. : un..- Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000242492"

B Tabnuue 4.2 npecTaBeHo COOTBETCTBYE POPM KOHTPO/IS 3asBNIsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTpONA
KOMMeTeH MHamMKaTopbl JOCTUXEHNSA KOMMNETEHLNI
LIMVI Sawwra K3ameH
Pra/p
OMMK-1 2. 3HaeT 6a30Bble MOMOXKEHUA hyHAAMEHTA/IbHbIX Pa3AenoB MaTeMaTUK/ B 06beME,
OMK-1 HeobXoAMMOM A1 BnafleHnst MaTeMaTUyecKUM annapaTom 418 06paboTku nHGopmauum 1 + +
aHa/m3a AaHHbIX B 06/1aCTV MPOMECCUOHANBLHON AeATENBHOCTH
OMK-2 OTlK-2 3. ¥YMeeT UCnosb3oBaTh MaTEMATUYECKME METObI B TEXHUYECKMX MPUNOXKEHUAX + +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIHE NPeACTaBNeH B NpunoXeHUn Ne 1 K pa6oyel
nporpamme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. Hazaposa T. M. luddepenrmansasie ypaBHeHus : yuebHoe mocodue / T. M. Hazaposa, 1. M.
[Tynsimes, B. B. Xa6nos ; HoBocu®6. roc. TexH. yH-T. - HoBocubupck, 2017. - 99 c. : un.. - Pexxum
moctymna: http://elibrary nstu.ru/source?bib_1d=vtls000237084

2. Kazannesa E. B. UnTerpansnoe ucuncnenue. OnpeneneHHbIN 1 HECOOCTBEHHBIN WHTETPAJIBI :
yuebnoe nmocobme / E. B. Kazanuesa ; HoBocu®6. roc. TexH. yH-1.- HoBocubupck, 2018.- 67, [3] c. :
ui., Ta0m..- Pesxxum poctyma: http://elibrary.nstu.ru/source?bib_id=vtls000238119

3. Henensko C. B. IIpenenst u otobpaskenus mis 1 kypca PO® : yuebroe mocodme / C. B.
Henensxo, I'. H. Mupenkosa ; HoBocu6. roc. TexH. yH-T.- HoBocubupck, [2021].- Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000245063 .- 3arui. ¢ TUTYJI. SKpaHa.

4, Bynun, A. Y. O6bikHOBeHHBIE A PepeHnnaTbHbIE YPABHEHNS U X TPUIOKEHUS | yueOHOe
rocooue / A. . Byaun. — Kypck : Kypckas [CXA, 2015. — 253 ¢. — TekcT : 371eKTpOHHBIH //
Jlans : anekTpoHHO-OnOMMoTeuHast cuctema. — URL: https://e.lanbook.com/book/134799 (nata
obpamenus: 11.04.2022). — Pexxum mocTyrma: aj1s aBTOPH3. TTOTB30BaTENEN.

5. lopnau, b. A. Marematnueckuii aHaiu3 : yaeOHoe mocoore / b. A. T'opnau. —
Cankr-IlerepOypr : Jlans, 2022. — 608 c. — Tekcrt : 3nmekTpoHHsIi // JIaHb :
371eKTPOHHO-0nOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/211079 (nata
obpamenus: 05.04.2022). — Pexum goctyma: 1uisi aBTOPH3. TOJIb30BATENEH.

6. [Tanrenees, A. B. Maremarnueckuii aHanm3 : yuebHoe mocobue / A.B. [Tanrenees, H.U.
CaBoctesiHOBa, H.M. ®enopoBa. — Mocksa : UTHOPA-M, 2021. — 502 c. — (Bricmree
obpasoBanue: bakamaBpuar). - Tekcr : anekrponnsiii. - URL:
https://znanium.com/catalog/product/1219350 (nata oopamenus: 11.04.2022). — Pesxum goctyma:
IO TTOJITHCKE.

[lononHnTenbHas nuTepaTypa

1. Hemensxo C. B. JleMOHCTpanroHHEBIN BapuaHT KOJUIOKBHYMa 110 mipenenam ais 1 kypca PO :
coopuuk 3amau u ynpaxaenuii / C. B. Hegensko, I'. H. Mupenkosa ; HoBocu0. roc. TexH. yH-T.-
Hosocubupck, [2021].- Pexxum moctyma: http://elibrary nstu.ru/source?bib_1d=vtls000245043 -
3ari. ¢ TUTYI. 3KpaHa.

NHTepHeT-pecypcsl




1. Allmath.ru : Bcst maTemaTuka B ogaom mecte : cat. — 2000— . — URL: http://www.allmath.ru/
(mata obpamenus: 07.04.2022). — TekcT : 3I€KTPOHHBII.

2. EqWorld : mup matematnueckux ypaBHenwii : caiit. — 2004— . — URL:
http://eqworld.ipmnet.ru/indexr.htm (nata o6pamenus: 07.04.2022). — TekCT : 3MEKTPOHHBII.

6. MeToan4yecKoe 1 NporpaMmmHoe obecrneyeHue, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme
1. Kazanuesa E. B. JIluddepenunansusie ypaBHenus. @a3oBas iiockocTs : [yueOHoe mocodue] / E.
B. Kazannesa ; HoBocu6. roc. texs. yH-T.- HoBocu6upck, 2020.- 60, [3] c. : mi..- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242492
2. Hepenbko C. B. Tunoseie 3amaun no psaam u npeodpazoBanuio Oypre. CrienuaibHbIE TIaBBI
MaTeMaTUYeCKOro aHajiu3a : yueoOHo-Metoanueckoe mocodoue / C. B. Henensko, I'. H. MupenkoBa ;

Hosocu6. roc. rexH. yH-1.- HoBocubupck, 2019.- 58, [3] c. : un..- Pexxum mocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000241313

3. Henensko C. B. Metoasr auddepenunposanus mist 1 kypca POD : cOopHuk 3amau u
ynpaxxuenwii / C. B. Henensko, I'. H. Mupenkosa ; HoBocu6. roc. TexH. yH-T.- HoBOoCHOUpPCK,
[2021].- Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000245040.- 3ar:. ¢ Tuty.
JKpaHa.

4. Hepenvko C. B. Marematnueckuii aHanus3. 3agaud 17151 TOATOTOBKH K KOHTPOJIBHBIM,
KOJUIOKBHYMaM | dk3ameHy. PO®, 1 cemectp [DaekTpoHHBIN pecypc]| : KOHTPOIHPYIOIINe
matepuansl / C. B. Henensko, I'. H. Mupenkosa ; HoBocu0. roc. TexH. yH-T.- HoBocHOMpCK,
[2016].- Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000226438.- 3ara. ¢ 3xpaHa.

5. Henenexo C. B. luddepennmanbapie ypaBHeHHs . 3aJaHUs TUIIOBOTO pacyeTa [ DIeKTPOHHBIN
pecypc] : cOopHuK 3amau u ynpakaeHuit [ ctyaeHtoB PO®, 2 cemectp] / C. B. Hemensko, I'. H.
Mupenkosa ; HoBocu6. roc. TexH. yH-T.- HoBocubupck, [2016].- Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000228794.- 3arn. ¢ skpaHa.

6. [Tynemmes M. M. Marematuueckuii ananu3. BekTopHsie moss : [yue6Hoe mocooue] / . M.
[Tynsimes, B. B. Xa6nos ; HoBocu®. roc. TexH. yu-T.- HoBocubupck: U3a-so HI'TY, 2020.- 67 c. :
ui.- Pexxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000243487

7. Hazaposa T. M. Jluddepenunansusie ypaBHeHus : yueOHoe mocooue / T. M. Hazaposa, 1. M.
[Tynsimes, B. B. Xa6mos ; HoBocu6. roc. TexH. yu-T.- HoBocubupck: U3a-so HI'TY, 2017.-99 ¢. :
un.- Pexxum poctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000237084

8. Nynxuna M. I1. Opranu3anus caMmoCTosSITebHON paboThl cTyneHToB HoBOCHOMpPCKOTO
rOCyJapCTBEHHOT'0 TEXHUYECKOTO YHHBEPCUTETA : yueOHO-MeTonndeckoe mocodue / M. T1.
Hynkwuna, 0. B. Hukutus ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: M3n-so HI'TY, 2022 - 61,
[1] c. : Tabm.- Tekcr : HemocpeacTBeHHEII.- PeskxuMm gocTtyna:
http://elibrary.nstu.ru/source?bib_1d=223022

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 Onepauronnas cucrema Microsoft Windows
2 Ilaket oducHbix mpunoxxkeruii Microsoft Office

6.3 NHhopMaLmoHHble TEXHONOornm

Mpw ocyLLeCTBEHNI 06pa30BaTe/IbHOTO NPOLEcca Mo AUCLMNMHE MPUMEHSIOTCS 31EMEHTbI
AMCTaHLUMOHHbIX 06pa30BaTe/bHbIX TEXHOMOMN, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBISA B 3/1EKTPOHHOI MHOPMALIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY.



7. MaTepmnanbHO-TeXHNYECKOe obecneyveHne

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne

HaunmeHoBaHue

Ha3HaueHue

1

[Mpe3eHTaLMOHHOe 060pyA0BaHME
(MynbTUMeAWa-NpPoeKTop, 3KpaH, KOMMboTep
ANS YNPaBieHNs)

UTeHwne nekumi
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

O06o0mieHHast cTpyKTypa (poHIa OIEHOYHBIX CPEJACTB MO AMCHUIIMHE MaTreMaTudecKuil aHau3
npeacraBieHa B Tabmuie. COBOKYITHOCTh PE3yJbTaTOB OOYYEHHUS 10 JMCIUIUIMHE COOTHECEHa C
YPOBHSMHU CHOPMHUPOBAHHOCTH KOMIETCHIIMA M COOTHECEHHBIMU C HUMU MHAWKATOpamu. MHAMKATOPHI
JIOCTHKEHHSI KOMIIETEHIIMI U3MEPSIEMbI C MOMOIIBIO CPEJICTB TEKYILEH U MPOMEKYTOYHOM aTTEeCTaIMU 10
JUCHUIINHEe MaTeMaTHYeCKUH aHaIn3.

Tabnuna

JTansbl OHEHKH pPe3yJIbTATOB 00y4eHUs 1
COOTHECEHHbIX ¢ HUMHM MHIUKATOPOB
JTOCTHKEHHUS KOMITeTeHIIUH

Meponpusitust
®opmupyemble HNuauxaropsl porp
N Tembl TeKyIIero KOHTPOJIsI
KOMIIeTeHIuH KOMIeTeHIuii IIpome:xyTouHas
(xoHTpOIBLHAS
N aTTecranus
padora, KypcoBoi
(3K3amMeH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
OIIK-1 Crnoco6eH |2. 3HaeT 6a30BbIe JlBoitHoit ~ wmHTerpan,  3ameHa|PI'3 1 cemecTp | Dk3aMeH, BOIPOCHI |-
HCIIONIb30BaTh MIOJIOKEHHUS NIepPEeMEHHBIX B JBOMHOM [3ananus 1-7,20-25 31( 1 cemectp) u 1-24
¢ynnamenTanbuble  |QyHAameHTanbHbIX  (MHTerpane. Juddepenumaneubie(PI3 2 cemectp|(2 cemectp).
3aKOHBI TIPUPOABI H|pa3/eNioB YpaBHEHHUsI BBICIINX MOPSIKOB|3a1aHus TeM 1,3
OCHOBHBIC  3aKOHBI |MAaTEMaTHKH B JIOITYCKAfOIIHe noHmwkeHns | OrieHka YCTHBIX
€CTECTBEHHOHAYYHBIX |00BEME, nopsinka.  JnddepeHnnanbHbIe |0TBETOB Ha
JVCIUIIIHH B|HEOOXOOMMOM AL |ypaBHEHHS 1-ro mopsinka. 3ajaud |IpakTHYECKUX
npodeccrnoHaNbHON  |BIaeHUS Ha TIPUMEHEHHE TPOU3BOIHOM, |3aHATHIAX,
JIeSTeIbHOCTH MaTeMaTH4eCKHM MIPaBUIIO Jlonurans. | BelosHeHHEe
anmnapaTom st WurerpupoBanre 1o  TabnuIle, |caMOCTOSTENBHBIX
00paboTKH 3aMeHa MepeMEeHHON 1 |paboT pa3HOro BHJA,
nHdopmanuu u UHTErPUPOBaHUE IO  4YacTsM.|B TOM quce
aHaM3a JIaHHBIX B Wurerpupoanne NHCHbMEHHBIX
obnactu TPUTOHOMETPUUECKHX JIOMAITHUX 33/1aHUN
PO ECCHOHATBHON | BBIpAKEHHIA. UccnenoBanue
JeATeTbHOCTH byHKIMH " MIOCTPOCHHE
rpa¢ukoB. KonTponpHas paboTta
10  BBEJICHHWIO B  aQHAJIM3.
HemnpepsiBHOCTB GbyHKINH,

KiIacCUUKaKs TOYEK pa3phiBa.
OmnpeneneHHbil 1 HeCOOCTBEHHBIH

UHTErPAJIBL. IIpunoxenus
OTIpe ICIIEHHBIX HMHTErPajoB.
Ilpenen TOCJEe10BATEIbHOCTH,

¢byukimn. TIpUnoKeHus: KpaTHBIX
uHTerpanoB. IIpowsBomHble W
i depeHnnans BBICOKUX
nopsaxkoB. ®opmyna Teiinopa.
Ckanmspaoe  mnone.  I'panuenrt.
KacarenpHas IJIOCKOCTh u
HOpMaJlb K MOBEPXHOCTHU.
CpaBHeHue 0.M., BBIYHCIICHHE
MpelesioB ¢  MOMOImBIo  O.M.
Texnuka  guddepeHnrpoBaHUsL.
Huddepennnan u €ro
npuMmeHeHue. TpoilHOM uHTerpai,
3aME€Ha IIEPEMEHHBIX B TPOHHOM
unterpane. @opmynel  ['puna,
OcTtporpazackoro, Crokca.
OyHKIMH u rpaduku.
IToctpoenue rpaduKoB
9JIEMEHTAPHBIX byHKIMH B
JIEKapTOBOIl cUCTEME KOOPAUHAT U
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B MOJSIPHOHW CHCTEME KOOpPIHMHAT.
@DyHKIUM MHOTHX MEPEMEHHBIX.
Ob6nacte ompeneneHus. I'paduku
GyHKIMHA ~ AByX  IEPEMEHHBIX.
IloBepxHOCTH BTOPOrO MOpsAKA.
UYucnoBele ®  (PyHKIMOHAIBHBIC
psnbl. DKCTpeMyMBbl, HAUOOJIbIIEE
u HaMMeHbIIee 3HauEHHE
($yHKIMH B 001aCTH.

OIIK-2 Crocoben
OPUMEHSATh  METOJIBI
MAaTeMaTU4ECKOro
aHanusa,
MOJICITHPOBAHHS,
ONTHMH3ALAH u
CTaTHCTUKH IS
pereHusI 3amad,
BO3HUKAIOIIAX B XOI
npoeCcCHOHATBHOM
EATEIILHOCTU

3. Ymeer
HCIOJIB30BaTh
MaTeMaTH4YeCcKue
METO/BI B
TEXHUYECKHUX
MIPUIIOKEHUAX

Juddepennunanbabie
1-ro MOpAJIKa.
3aBUCSAIINE oT
WurerpupoBanue
UPPALHOHATBHBIX  BBIPAXKCHUIL.
WnuterpupoBannie 1o  Tabmuie,
3aMeHa [IEPEMEHHOMN u
UHTETPUPOBAaHME IO  YaCTSIM.
WHrerpupoBanue
TPUTOHOMETPUIECKUX
BBIPAKEHUI. KpuBonuneitasie
HHTETPajbl. HenpepsiBHOCTD
GyHKIMY, KiIacCU(pUKALUS TOYEK
paspseiBa. IToBepxHOCTHBIE
HHTETpabl. IIpenen
MOCJIEI0BATEILHOCTH,  (DyHKLIUH.
[Tpunoxxenns KpaTHBIX
uHTerpanoB. [IpousBogHele U
muddepeHIraTb BBICOKHX
nopsnkoB. @opmyna Teitnopa.
Cuctembl  muddepeHnraTbHbIX
YpaBHEHHH C  TOCTOSHHBIMH
KO3 pHUIIHCHTAMH. Texnuka
nudepeHInpoBaHusL.
Huddepennnan u €ero
npumeHenue. @opmyna Teitnopa.
OyHKITUH " rpaduku.
IMocTpoenne rpaduKoB
3JIEMEHTAPHBIX GbyHKIMH B
JIEKapTOBOI cUCTeMe KOOPJMHAT U
B TOJSIPHOW CHCTEME KOODPIHMHAT.
UncioBele ¥ (QyHKIMOHAIBHbIE
PpAIbL 1.1.MHOXecTBO
BEILIECTBEHHBIX qHced.
AOconroTHasi BENMYMHA  YHCIIA.
DyHKIMHU. OneMeHTapHBIE
(GyHKIMH, CBOWCTBa, TIpaduKH.
Hekoropslie HERJIEMEHTapHbIE
¢byHKIHN. 1.2.Yncnossre
MOCIIEI0BATENBHOCTH. [Mpenen
YHUCIIOBOM  ITOCIIEJOBATEIbHOCTH.
CyuecTBoBaHHe npezena
OrpaHUYEHHON MOHOTOHHOM
TI0CJIEI0BATENILHOCTH.
BeckoneuHo Manble 1 6ECKOHEYHO
OonpIIMe  TOCIETOBATEIHHOCTH.
CsoiicTBa CXOISAIIAXCS
MOCJIENOBATENBHOCTEMN.
IIpenenpHblii TIepexo. B
HEpaBEHCTBAX. 1.3.CnoxHsie,
obpatnele ¢ynkimu. 1.4.IIpenen
byHKIMN B TOYKE, Ha
6eckoneyHoCTH. OJHOCTOPOHHHE
npexnensl. beckoHeuHo Maibie B
TOYKE, CpaBHCHHE OECKOHEYHO
MaJIbIX. 3amMevarelIbHbIe MPEIebl.

YpaBHEHHUS
WHrerpanst,
napamerpa.
HEKOTOPBIX

PI3 1
3amanus 8-19
PI3 2 CceMecTp
3a7aHus TeM 2,4
Omenka YCTHBIX
OTBETOB Ha
MIPAKTHIECKIX
3aHATHSX,
BEITIOJTHEHHE
CaMOCTOSTEIEHBIX
pabot pasHOro BHIA,
B TOM quclie
IIUCBbMCHHBIX
JIOMalTHUX 3aJaHui

ceMecTp

OK3aMeH, BOIPOCHI
32-50( 1 cemectp)
25-61 (2 cemecTtp).
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1.5.HempepsIBHBIE GyHKIHH.
HemnpeprIBHOCTS  3JI€MEHTaPHBIX
¢ynkmui. CoiicTBa  (QyHKITHH,
HETIPePBIBHBIX Ha OTpe3Ke.

IlonsiTue PaBHOMEPHOI1
HENPEPBIBHOCTH GbyHKIHH.
Teopema KanTtopa.
2.1.0mpenenenne  MpOU3BOAHOM
byHKIMN. I'eomerpuueckuii

cMmbici. CBOHCTBa MPOU3BOIHOM.
Juddepennuan, ero cBoWcTBa U
npunoxenus.  2.2.IIpousBognas
CIIO)KHOW M OOpaTHOW (DyHKITHIA.
HuddeperuupoBanre QyHKIHIH,
3aJaHHBIX  IAPaMETPHIECKH U
HESIBHO. 2.3.Teopemsl 0
muddepeHIupyeMbIX  GYHKIUAK.
TeopeMbl ®epma, Jlarpanxa,
Pomns, Koum. 2.4.IIpousBonHble
u  muddepeHnmansl  BBICIIUX
TIOPSAKOB. 2.5.1IpaBmio
Jlonurans. 2.6.@opmyna Teinopa
C OCTaTOYHBIM YIICHOM B (opme
Jlarpamxa u B ¢opme Ileano.
[IpencraBneHne  31MEeMEHTapHBIX
¢yaxkumit mo Qopmyne Teitmopa.
2.7 VlccnenoBanue (QyHKIUN H
MIOCTPOCHHE rpadHKoB:
MOHOTOHHOCTS, 9KCTPEMYMBI,
BBINTYKJIOCTh, BOTHYTOCTh U TOYKU
neperuba, MeperuObl, aCHMIITOTHI.
OO0mass cxema  HCCIICOBaHUSL
GbyHKIMN. Haubosnsmee U
HavMeHbIlIee 3HAYCHUS (QYHKIHUU
Ha OTpE3Ke. 2.8.OneMeHThI
T depeHInaNEHOH  TEOMETPHUH.
3.1.ITepBooOpa3Has u
HeonpeIeIEHHBINH HHTETpall.
Mertosl MHTETPUPOBAHUSI.
[Ipumenenne TabIMIl MHTETPAJIOB.
3.2.0npenenéuuplii UHTErpa; Hu
CB3aHHBIE C HHM  3a/a4d.
CaoiicTaa. 3.3.®opmyna
Herorona-JleiiOnua u ed
CJIEJICTBUSL. 3.4.®opmynsl
CumricoHa s TPUOTKEHHOTO
BBIYHCIICHUS MHTETPAJIOB.
3.5.HecoOcTBeHHBIE ~ MHTETPAJIBI
OT HEOTPaHWYCHHBIX (YHKIHH,
UHTErpajbl ¢  OECKOHEYHBIMHU
npeaeaamu. 3.6.IIpunoxenus
OIpeIENEHHOrO MHTETpaja.
4.1.Yucnoselie psagsl. CXOAUMOCTH
n cymma psga. HeoGxomnmoe
YCIOBHE  CXOIMMOCTH  psAfa.
HeiictBuss ¢ psapamu.  MeTtonbl
HCCIICTOBAHUSA CXOAMMOCTH
psAnoB. AOGCONIOTHAs M YCIOBHAS
CXOIUMOCTH  3HAKONEPEMEHHBIX
pAnoB. 4.2 . OyHKIHOHAIbHbBIE
psinel. PaBHOMEpHAsE CXOAMMOCTD.
IIpuznak Beitepmrpacca.
CgoiicTBa PaBHOMEPHO
CXOSIIIIXCS psIOB.
4.3.Crenennble psapl. Teopema
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Abens. OOmacTe  CXOIMMOCTH
CTENEHHOTO  pAna, HWHTEpBAJI
CXOJIMMOCTH, panuyc
CXOIUMOCTH. CsoiicTBa
CTENEHHBIX psfoB. Pasnoxenue
(GyHKUMH B CTETICHHBIE psAnbl. Psi
Teiinopa u MakiopeHa,
pasnudHbIe (hopMyIBI
0ocTaTo4HOro ujeHa. [Ipunoxenus
CTENEeHHBIX PsAAoB. 5.1.DyHKIUH

HECKOJIbKUX MePEMEHHBIX:
OIIpe/ICIICHHE, npenen,
HEIPEPHIBHOCTb. 5.2.YacTHble

MPOU3BONHBIE,  TU(QepeHIHal.
HuddeperunupyemMocts HyHKIHA
HECKOJIBKUX MIEPEMEHHBIX.
HuddeperuupoBanme  CIOKHOU
¢yakumn.  CkanmspHOE — TOJE.
JIunuM ¥ NOBEPXHOCTH YPOBHS.
IIpousBonHas 1O HaNpaBICHUIO.
KacarenpHas IIOCKOCTh u
HOpMaJlb K MIOBEPXHOCTH.
YacTHble NIPOU3BOHEIE U
muddepeHIraTs BBICIITIX
nopsnkoB. @Dopmyna Teitnopa.
5.3.HesBuble ¢yaxmun. Teopema

CYIIECTBOBAHUS u
mudepeHIUpoBaHUsT  HESIBHOU
¢$byHKIHN. 5.4.0kcTpemyM
GbyHKIMN HECKOJIBKUX
NIePEMEHHBIX. Heob6xoaumoe,
JIOCTaTOYHOE yCIIOBUSA
SKCTpeMyMa. MeTo HauMEHbIINX
KBaJpaToB. 5.5.YcnoBHblit
3KCTpeEMYM. MeTon MHOKUTEIeH
Jlarpanxa. 6.1.00mas cxema
MIOCTPOEHHS MHTETpayia. 3amadd,
TIPUBOISIIHE K TIOHSATHAM

KpaTHBIX ¥ KPHBOJMHEHHBIX
uHTerpanoB.  6.2.J[oiiHoN
TpPOHHOM HHTErpaibl, ux
CBOWCTBa. BrIumcieHne KpaTHBIX
UHTETPAJIOB. Kpusonuneiinsie
UHTETpallbl ¥ 3aMEHA NePEMEHHBIX
B KpaTHBIX MHTErpanax.
6.3.Ilnomans MOBEPXHOCTH.
IToBepxHOCTHBIE UHTErpaibl:
CBOWCTBa, BBIUUCIICHHE.
6.4.KpuBonuHeiinble HMHTErpabl:
CBOWCTBA, BBIUUCIICHHE. YCIOBUE
HE3aBUCUMOCTH MHTErpaga oOT

IIyTH. 6.5.Teopembl I'puHa,
Octporpagckoro  u  Crokca.
7.1.CranspHoe moJe.

[ToBepxHOCTH YypOBHS, TPajMEHT.
Bekropuele mnons.  BekropHsie
TUHAK, uX JauddepeHnraIbHbe

ypaBHEHUS. 7.2.JluBepreHnus.
HUPKYJISLAS, porop:
ONpEeNEICHN, CBOMCTBA,
¢usndeckuil cMpIci. Brraucienue
B JIeKapTOBOMH cucTeme
KOOpAMHAT. 7.3.TeopeMbl
Octporpaackoro u Ctokca B
BEKTOPHOM dhopwme.




7.4.ConeHoualbHOE,
MTOTEHIMAJIbHOE U TAPMOHUIECKHE
nosist. Onpenenenne, Gu3nIecKuit
cmbici. HaxoxaeHne moTeHunana
mons. 8.1.3amaum, mpUBOAAIINE K
mddepeHnraTbHBIM
ypaBHeHHMsM.  3amada  Komm.
Teopema  CylIecTBOBaHUS |
€IMHCTBCHHOCTH PEICHUS 3a/1aud
Kormn. OCHOBHBIE THIIBI
ypaBHCHHUI 1-ro MOpPSI/IKa,
WHTCTPUPYEMBIC B KBaJparypax.
8.2. Auddepenmmansapie
YpaBHEHHsI BBICHINX TIOPSIKOB.

3amaua Komm. YpaBHeHus,
JIOYCKAFOIIHe MTOHIDKEHNE
TopsAKA. 8.3.JIuneiiHbie

muddepeHnranbHble  YpaBHEHHS,
OJTHOPOJHbIE ¥ HEOIHOPOJHBIE.
TeopeMbl 0 CTpyKType o0OIIero
peleHus. 8.4.JIuneitnbie
i depeHnnanbHble ypaBHEHHs ©
MOCTOSTHHBIMU K02 durmeHTamu.
VYpaBHEHHsT €O  CHEIHAIBHON
npaBoil 4yactelo. IlpunoxeHus.
8.5.HopmanpHas cucrema
muddepeHInaNbHBIX  YPaBHEHHH.
3amavua Kommu. I'eomerpuueckuil
CMBICTI  pEIICHHS HOPMAJIbHOH
cuCTeMbl. MeToJ HCKIIOYEHHUs
ISt peleHus HOpPMaJbHOU
cucteMsl. 8.6.CHUCTeMbI IMHEHHBIX
nuddepeHInanbHbIX  YPaBHEHUH,
CBOlcTBa  peuieHuid. PemnieHue
CHCTEM JIMHENHBIX
muddepeHInaNbHBIX YpaBHECHHAN C
MTOCTOSTHHBIMU  KO?( (DUITICHTaMH.
9.1.WHTerpanel, 3aBHCAIIUE OT
rapamerpa. HenpepsIBHOCTS,
muddepeHIIpoBaHUE u
MHTErPUPOBaHME [0 MapaMmerpy.
9.2.HecoOCTBEHHBIE ~ HHTETPAJIBL,
3aBHCAIIME OT mapamerpa. ['amma-
u Oera- QYHKIHH.

2. MeTtoanka oueHKH 3TanoB GopMHUPOBAHMS KOMIIETEHIMIA MO AUCHUILINHE

PesynbraTthl OOy4eHHS 1O JUCHUIUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMH B TIpOrpamMme
WHJUKATOpaMu JIOCTH)KEHHUS] KOMIETEHIMI TPOBEPSIOTCA NpPH MPOBEACHUH MEPONPUATHUA TEeKyIIen
aTTecTanuu (KOHTPOJIS) B IPOLIECCE M3YUEHUS TUCIUTIINHBI, YKa3aHHBIX B TaOIuIE pa3zaena 1.

B 1 cemectpe oO0s3aTenpbHBIM 3TalnoM TEKYIIEH aTTecTaluu SBIseTCS pacueTHO-rpaduueckas
padora (PI'P). TpeGoBanus x BbimonHeHuto PI'P, coctaB u mpaBwiia omneHKd c(hOpPMYIUPOBAaHBI B
nacnopte PI'P.

B 2 cemecTtpe 00s3aTenbHBIM 3TAllOM TEKYIIEH aTTeCTAllMH SIBIISIETCS pacueTHO-rpaduyeckas
pabora (PT'P). TpeGoBanus k BbeimonHenuto PI'P, cocraB u mpaBmia OIEHKH C(HOPMYJIHPOBAHBI B
nacropre PI'P.

[IpomexyTouHast aTTecTamus 1Mo AUCHUIIMHE TPOBOAUTCS B 1 cemecTpe - B (hopme IK3amMeHa, B 2
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cemecTpe - B (opMe 3K3aMeHa, KOTOPbI HampaBieH Ha OLEHKY C(hOPMHPOBAHHOCTU DE3YJIbTAaTOB
00y4YeHHMs 110 TUCLUILIMHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMM B IIPOrpaMMe MHIUKATOPaMH JTOCTHKEHUS
xomreTeHuiOITK-1, OITK-2 1 cOOTHECEHHBIX C HUIMU HHUKATOPOB. (CM. Tabmnuity paszaena 1).

DK3aMeH MPOBOJUTCS B MMCBMEHHOM (hopMe 1o Ouseram, copepkamuM | TeopeTHyecKuii BOnpoc,
KOTOPBII TpeOyeT pa3BEepHYTOro OTBETA C MOSICHEHUSIMU M 0OOCHOBAHUEM M3JIaraeéMoro MaTepuaia, a Tak
e HECKOJIbKO NMpaKTHUeCKuX 3anaHuii. buner dopmupyercs u3 npusenenHoro B Ilacmopre sk3amena
CIMCKAa BOIPOCOB, MO3BOJSIONIMX OLEHUTh Pe3yJabTaTbl OOY4EHHUs MO AUCLUILUIMHE, COOTHECEHHbBIE C
YCTaHOBJIEHHBIMHU B IIPOrpaMM€E UHIUKATOPAMHU JOCTUKEHUS KOMIIETEHIIUH.

OO0mue npaBuiia BHICTABIICHUS OIEHOK TEKYIIEH M MPOMEXYTOYHOM aTTeCTallUK MO AUCIUIUIMHE
OTpeAeNAoTCs 0aTbHO-PEUTUHIOBOM CUCTEMOM, MPUBEICHHON B pabouell mporpaMmMe AUCIUILTAHBL

Ha ocHoBanuu kputepues, NPpUBEAEHHBIX B II. 3,0CYIIECTBISAETCS OLEHKA YPOBHEH JOCTUTHYTBIX
pe3ysIbTaToOB 00Y4YEHUs MO JUCLUIUIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMU B IIPOrpaMMe MHIMKATOpaMu
noctmkenus kommnerenuuit OIIK-1, OIIK-2, 3akpenieHHbIX 3a AUCIUTLTHHON.

OO0mas xapakTepucTHKa YPOBHeH pe3y/ibTaTOB 00yUeHHsl, COOTHECEHHbIX ¢ HHAMKATOPaMH
JOCTHKEHUSI KOMIIeTeHIH

IIpoaBunyrsiii. Teoperuueckoe coaepkaHue Kypca OCBOGHO  MONHOCTBhIO.  CTyneHt
JEMOHCTPUPYET CHCTEMATHUUECKOE W TIYOOKOE€ MOHMMaHHE Yy4yeOHOro MaTepHalia U CIIOCOOHOCTHh K
CaMOCTOSITETIbHOMY TIOTIOJIHEHUIO M OOHOBJICHHIO 3HAHWA B XOJI¢ JaybHEHInell ydeOHOM paboThl U
npodeccnoHanbHON nestensHocTd. CHopMUpPOBaHBI HEOOXOIUMBIE HABBIKU MPAKTHUECKOW paboThl. Bee
y4eOHBIC 3aJlaHusl, TPEYCMOTPEHHBIC TPOTPAMMOI 00Y4EHHsI, BBIIOJIHEHBI KAYECTBEHHO, 0€3 3aMEYaHu .
Pe3y.HI>TaTI>I O6y‘-ICHI/I$I o AMCHUILIMHE, COOTHCCCHHLIC C YCTAHOBJIICHHBIMU B IIPOIrpaMME MHAUKATOpaMU
JOCTHDKEHUS] KOMIIETCHITUH, OIICHEHBI YHCIIOM OAJIJIOB, BXOISIIUM B TUAMa30H MPOBUHYTOTO YPOBHSI.

ba3oBblii. Teopernueckoe coaepkaHue Kypca OCBOEHO B 00beMe, HEO0OXOJAMMOM st
nanpHeimedl yueObbl M mpodeccHOoHanbHOM  JedTenbHOCTH. HaBbIKM — MpakTUUeCKOM  paboThl
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bee mpeaycMoTpeHHbIe porpaMMoil 00ydeHus: yueOHble 3aaHus
BBITOJIHEHBI ¢ HEOOIBIIUMH MOTPEIIHOCTAMU. Pe3ynbTaTsl 00yueHHs O TUCIUIIIIMHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMHU B NPOTrpaMMe UHAUKATOpaMM JTIOCTHKEHUSI KOMIIETEHIINH, OLIEHEHbI YUCIOM OalyioB B
npezenax 6a30BOro ypoBHs.

IToporoselii. Teopernueckoe coJepkaHHE Kypca OCBOEHO B 00beMe, HEOoOXOIUMOM JUIs
nanpHeimei yueObl U npodecCHoHaIbHON eATeNbHOCTH. HekoTophle MpakTHYeCKHe HaBbIKK pabOThI C
chopmHpoBaHbl ¢ TpoOeramMu. YueOHbIe 3aJaHUs, MPEAYCMOTPEHHbIE NporpaMMoi 00ydeHus,
BBIMOJIHSUINCh € OLIMOKaMH, MCIPaBIEHHBIMU 110/ PYKOBOJCTBOM IperojaBaTens. Pe3ynabTarsl
oOydeHuss TO JAMCLUMIUIMHE, COOTHECEHHBbIE C YCTAHOBJIEHHBIMH B TMPOrpaMMe HWHIMKATOPaMHU
JOCTH>KEHUS] KOMIIETEHIUH, OIIEHEHbI YUCIIOM OaljIoB B IpejiesiaX MOPOroBOro YPOBHSL.

Hu:xe moporosoro. Teopernueckoe coaepkaHue Kypca ocBoeHO (parmeHTapHo. HeoOxonumeie
HaBBIKM MPAKTUYECKOH paboThl C(HOPMHUPOBAHBI MHUHHMMAIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHM,
MPElyCMOTPEHHBIX MPOrpaMMoil OoOy4yeHMsI, HE BBINOJIHEHbl. Pe3ynbTaTel 0O0y4eHHs] MO JUCLMILIUHE,
COOTHECEHHBIE C YCTAHOBJIEHHBIMHM B IIPOIpaMMe€ MHJAMKATOPAMU AOCTH)KEHHS KOMIETEHLIMH, OLICHEHBI
YHCIIOM 0ajyioB, BXOASIIMX B AMAIla30H HUKE TOPOTOBOTO YPOBHS.



1.

denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa Briciieit MaTeMaTUKu

HacnopT IK3aMCHa

IO JUCLMIIIIMHE «Maremarnueckui aHaJIUu3», 1 CEMECTP

MeToauka OleHKH

DK3aMeH MpOBOAUTCS B MNUCbMEHHOM (¢opme, mo Owneram. bumer cocrour wu3
I TeopUTHYECKOTO BOTIPOCA U 33724 U (POPMUPYETCS 10 CIESTYIOIEMY TIPaBUITY:

1. Teoperuueckuii BOmpoc

2. 3anayva (tema: «IIpenen»)

3-4. 3apauu (tema: «/{uddepennmansuoe ncuncienue GyHKIIMH OJHON IEPEMEHHOI»)
5-6. 3agaun (Tema: «DIEMEHTHI HCCIIEIOBaHUS PYHKINH OHOM IMepeMeHHON »)

7-8. 3anaun (Tema: «HeomnpeneneHHbII HHTErpa)

9-10. 3amaun (Tema: «OnpeaeneHHBII HHTETPAl H €ro MPUIIOKEHUS)

Takum o0pazoMm, mpoBepsieTCsl ypoBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH

COOTHCCCHHBIX C HUMHU MHAWKATOPOB, 3aKPCIIJICHHBIX 3a IIHCIIHHJIHHOﬁ.
Ha sk3amene mpenogaBates BIpaBe 3aaBaTh CTYACHTY YTOUYHSIONIME U OTOJHUTEIbHbIC
BOIIPOCHI U3 00IIero rnepedHs (11. 4).

DopMa sK3aMEHAOHHOTO OHTeTa

HOBOCHUBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET

Qaxynsrer OTD

Buaer Ne 1

K 3K3aMCHY 10 JUCHUIIJINHE «MaTteMaTHYeCKHI aHaJIN3»

Teopema Jlarpanzka o KOHEYHBIX HPUPAILCHHSX.
Borupcaurn npeen 6e3 npumencnund npasuia Bepuyowm - Jlomarasa
(n+1)* —n?
n—oo 2p/An? +1
Haiitn npoussoanyio y' ¢dpyuknnm

B sin /x
Va1 e

Y

Bpraucants npejen ¢ momotbio (opmyiast Teinopa (unn npasuia Bepmyi-
- Jlonarana):

13

. cos(fx) 4 §sin(ax — 1)
lim -

r—1 (I — 1)3

o

8

1

u



5. Haiitun Touku sxcTpemyma pyHximnmn

Inx
y=—7-.
, 2

6. Haiitn Bepruka/ibHble 1 HAKJIOHHBIC ACHMIITOTBI Ipaduka pyHKIInNn

322+ 2
y=——
' T — 2

CJCIATD HePTeAK.

=

Haiiru neoupeenennniii murerpasi
0 3/m—
/‘_1’2 V213 + 1dar.

8. Borancantn HOOHpO,ﬂO.HOHHLIﬂ HHnTerpali

] re ¥ dzr.

9. Hairn miomaan (pUrypsl, orpannyaenioft THHusIMHI

y=azvV1l—a? y=0 (y=0).

10. Haiirn jutimny Jyrn KpuBoii

xr = tQ
0<t<l.
y = arcsint + /1 — 2 st s
YTBepxkaaro: 3aB. kapenpoit BM H.C. Apcanos
(moamucek)

(mara)

2. Kpurepun oumeHku pe3yjabTaTOB 00y4YeHHs], COOTHECEHHBIX C YPOBHSIMH OCBOEHHS
HHIMKATOPOB JOCTHKCHUSI KOMIIeTeHIHU I

OTBeT Ha HK3aMEHAIIMOHHBIA OWJIET 3aCUMTHIBAETCS HAa NMPOABHHYTOM YPOBHE, €CIH
CTY/IEHT 3HaeT (POpMyIUPOBKU OCHOBHBIX MOHATUH, TEOPEM, UX JI0KA3aTEIILCTBA, TEOPETUUECKOE
CoJIepKaHue Kypca OCBOEHO TMOJIHOCThIO, 0€3 MpoOesoB, HEOOXOAUMBbIE TTPAKTUYECKUE HABBIKU
paboThl C OCBOEHHBIM MaTepHalloM CPOPMHPOBAaHBI M CHOCOOEH O00OCHOBAaThH BBIOOP METOAA
pemienus 3anaud. COBOKYIMHOCTh PE3yJIbTaTOB OOy4YEHHUS MO JUCIUIUIMHE U COOTHECEHHBIX C
HUMH WHAMKATOPOB JOCTH)KEHUS KOMIIETEHLUH HE COAEPXKUT MpoOesioB. Y CTaHOBJECHHBIE B
porpaMMe KOMIIETeHIIUU cPOPMHUPOBaHBI B MOTHOM oObeme. OrneHka coctaBisier om 35 0040
bannos.

OtBeT Ha HK3aMEHAIMOHHBIM OMJIET 3aCUMTHIBACTCSI HA GA30BOM YpPOBHE, €CJIM CTYAEHT
3HaeT (HOPMYTUPOBKM OCHOBHBIX IOHATUH W TEOpPEM, TEOPETHUECKOE COep)KaHue Kypca
OCBOCHO IOJHOCTBIO, 0€3 MpoOesIoB, HEKOTOPbIE NMPAKTUYECKHE HABBIKM PabOTHI C OCBOCHHBIM
MaTepragoM Cc(HOPMHUPOBAHBI HEIOCTATOYHO, HE JIOMYCKAaeT CYIIECTBEHHBIX OIIMOOK MpHU



pemerny 3agadd. COBOKYITHOCTh PE3YJbTAaTOB OOyUYEHHs MO JUCIMIUIMHE U COOTHECEHHBIX C
HUMH HMHJIUKATOPOB JOCTH)KEHHUSI KOMIIETCHIMH COJCPKUT HECYIIECTBEHHBIC IPOOEIIHI.
YcTaHOBIIEHHBIE B MPOrpaMMe KOMIETEHIMH CHOPMHpPOBaHBI Ha 0a30BOM ypoBHe. OreHka
coctaisger om 34 0o 27 6annos.

OTBeT Ha PK3aMEHAIMOHHBIA OWJICT 3aCUUTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIU CTYJCHT
3HAET OIpEeJIeNICHNUs] OCHOBHBIX TOHITHI, TEOPETHUECKOE COIEpKaHNE Kypca OCBOSHO YaCTHYHO,
HO TIpo0eJIBbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, HE0OXOIUMbIE MPAKTHUECKUE HAaBBIKK pabOTHI
C OCBOEHHBIM MAaTE€pPHaJIOM B OCHOBHOM C(OPMHUPOBAHBI, IPUBEICHBI OCHOBHBIC (POPMYIIBI JUIS
pacyeToB, HO MpPH PEIICHUH 337aydl JONYCKAaeT HEeNPUHIMIIMAIBHBIE OIIMOKHM, HampHMep,
BeIYHCIUTENbHBIE. COBOKYIMHOCTD PE3yJbTaTOB OOYYEHHs MO JUCHUIUIMHE M COOTHECEHHBIX C
HUMH HWHJIUKATOPOB JOCTHKCHHS KOMIIETCHIIMHA COJCpPKHUT TpoOesbl. YCTaHOBICHHBIE B
nporpamMme KOMITETEHIIMH c(h)OPMHPOBAHBI HAa MOPOTOBOM ypoBHe. OmeHka cocTaBiseT om 26
00 20 6annos.

OtBer Ha K3aMEHAIMOHHBIA OWJIET CUMTACTCS HEYAOBJIETBOPHUTEIbHBIM, €CIIU CTYICHT
Opy OTBETE HAa BONPOCHI HE JAeT ONpPEAETICHUI OCHOBHBIX MOHATHH, HE CHOCOOEH MOKAa3aThb
NPUYMHHO-CJIEJICTBEHHbBIC CBS3H SIBICHUH, IPU PEIICHUH 3a/1a4d JOMYCKAeT MPHUHIUITHAIBHBIC
omnOku. COBOKYITHOCTh PE3YJIbTaTOB OOYyYEHHUS MO IUCHUIUIMHE W COOTHECEHHBIX C HUMH
WHJIMKaTOPOB JOCTHKEHUSI KOMIIETCHIIMH COAEPKUT CYIIECTBEHHBIC MPOOENbI. Y CTaHOBJICHHBIE
B IIpOTrpaMMe KOMITeTeHIIUU He chopmupoBanbl. OLeHKa cocTaBisieT menee 2() 6annos.

3. IIkana oueHkKHu

DK3aMEH CUMTAETCS CAAHHBIM, €CIIM CyMMa OajlJIoB IO BCEM 3aJlaHHsIM OMJieTa COCTaBIISIeT
or 20 mo 40 OamwroB BrmountenbHO. CymMma Menee 20 OalioB  mpHW3HAETCS
HEY/IOBJIETBOPUTEIILHBIM PE3YJIHTATOM MPOMEKYTOUHOM aTTECTALUU 110 AUCITUTUIMHE.

B o0meit omeHke N0 IUCHMIUIMHE JK3aMCHAIMOHHBIC Oalbl yYUTHIBAIOTCS B
COOTBETCTBUH C MPaBUIAMU OAJITIbHO-PEHTUHIOBOM CUCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. Bomnpocsl K 3K3aMeHy 10 AMCHUIIMHe «MaTeMaTHYecKHi aHaInu3»

HavanpHble MOHATHS TEOPUH MHOKECTB U MAaTEMAaTUYECKOM JIOTHUKHU.

DneMeHTapHble QYHKLIUU U UX IpaduKy.

3. Uwucnoseie MHOXkecTBa. KoHcTpykums KanTopa — mocTpoeHue BEUIECTBEHHBIX YHCEN C
ITOMOLIBIO MOCIIEA0BATENBHOCTEN BIOKEHHBIX CTATMBAIOLINXCS OTPE3KOB.

4. Tlpepen uucinoBO# mocienaoBarenbHOCTH. CBOMCTBAa MPENETIOB IMOCIIEI0BATEILHOCTH.
AxcHuoMa MOJTHOTHI.

5. Ilpenen MOHOTOHHOI OrpaHUYEHHOM MOCIEN0BATENILHOCTH. YucIo €.

6. Ilpenen ¢pynkunu. CBoiicTBa NnpenenoB GyHKINH.

7. 3amedarenbHBIE TPEIETIbI.

8

9

™

CpaBHeHHE 0€CKOHEYHO-O0MBIINX U OECKOHEUHO-MaJIbIX.
DKBHUBAJICHTHBIE OECKOHEUHO-MaJIbIE. [ISTh OCHOBHBIX SKBHBAJICHTHOCTEH.
10. HemnpepsiBHOCTH (DYHKIIMM B TOUKE U HA MHTepBaje. CBOICTBA HEMPEPHIBHBIX ()YHKIIUA.
11. Opnrocroponnue npeaensl. Toukn pa3pbiBa, X KIacCH(PUKAIIHS.
12. OcHoBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIMSX (TEOpeMa O COXpaHEHUU 3HaKa, TeopeMa
0 MMPOMEXYTOUHBIX 3HaUEHUSIX, Teopema Beilepitpacca).
13. TlpousBojHasi, ee reOMETPUUECKUNA U MEXaHUYECKHI CMBICIL.
14. OcHoBHble mpaBuiia AUPHEpPEeHIHPOBAHHUS.
15. Teopemsl 0 qudhepeHIIMPOBAHNYN CIOKHONU U 00paTHOM (PyHKIIHIA.
16. TaGnuiia MpOU3BOIHBIX AIIEMEHTAPHBIX () YHKIIHHA.
17. IlpaBuno  norapudpmuueckoro aupdepenunpoBanus. AuddepeHnupoBanue HESIBHO
3aJaHHON (pyHKUHU.



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.

Bekrop-¢ynkuus. [Tapamerpuueckoe ypaBHEHHE KPUBOH.

['eomeTpuyeckmit CMBICT MIPOU3BOIHOMN BEKTOP-()YHKIIHH.
HuddepenumrpoBanuenapaMeTpuuecky 3a1aHHON (QYHKIINH.

VYpaBHeHUEe KacaTeIbHOU U HOPMAJIU.

Juddepennmarn, ero cBsi3b ¢ MPOU3BOIHOM.

[TpousBoanas u nuddepeHiran BEICIIUX MOPSIKOB.

Teopembl @epma, Pors, Jlarpanxka, Komm.

®dopmymna Teitnopa ¢ octaTouHbIM WieHOM B hopme Jlarpamxka.

[1aTh OCHOBHBIX pazioxkenuii mo Gopmyne Teinopa.

[IpaBuio Jlonurans. PackpbiThe HEONPEAEICHHOCTE.

MonoToHHOCTH pyHKIINH. HeoOX0onumMbIe 1 TOCTATOYHbIE YCIOBUS MOHOTOHHOCTH.
JlokanbHblii skcTpeMyM. HeoOxo1umble U 1OCTaTOUHbBIE YCIOBUS SKCTPEMyMa.

Beimykiocts rpaduka ¢pynkunu. Heo6xomumble U 1OCTaTOYHBIE YCIOBHUS BBITYKIOCTUBBEPX
(BHU3).

AcCUMOTOTHI rpaduka GbyHKIUY. Haxoxnenue BEPTUKAIBHBIX u
HAKJIOHHBIX(TOPU30HTAIBHBIX ) ACUMIITOT.

[TonHOE HccnenoBanne PyHKIUH U TOCTPOSHHUE TPAPHKOB.

[TonsiTus nepBoOOpa3HOM u HEOIIPE/IETICHHOIO MHTErpasa. CaoiicTBa
HEOIpeIeJIEHHOTOMHTErpaa.

TeopeMbl 00 WHTETpUPOBAHUM IO YAacTAM M 3aMEHE IIEPEMEHHBIX B HEONPEACICHHOM
UHTErpae.

Tabnuia HHTErpaioB JI€MEHTAPHBIX (PYHKITHH.

[Tpocreiime MeTo/bl MHTErpUPOBaHMS (METOJ pa3jIOKEHUs, METOJ] BHECCHMs IIOJ
Qg epeHIran,MeTo]] TPUTOHOMETPHUYECKUX IIOJICTAHOBOK, METOJ BBIZCICHHS IOJTHOTO
KBaJpara).

WHTerpupoBanne pamyoOHAIBHBIX Apo0Oell  (pa3jloXeHWe B CyMMY 3JEMEHTapHBIX
IpoOeii,MeTol  HEeOIpeNeIeHHbIX  KO3((UIMEHTOB, HHTETPUPOBAHUE  DJIEMEHTApHBIX
pooeii).

VnTerpaisl Buja I cosax -sinpxdx; _[cos oX - cosPxdx; Isin oX -sinpxdx.
WNurterpanel Buga ICOS” X-sin™ xdx.
WHrerpaisl BI/II[aI R(COS X,sin X)dX. VHuBepcanpHas  3aMeHa.3aME€Ha B CiIydasx
R(—cosx,sinx)=—R(cosx,sinx); R(cosx,—sinx)=—R(cosx,sin x);
R(—cosx,—sinx)=R(cosx,sin ).

Mx+ N

WNHurerpansl Bua J‘ dx.
Jax? +bx+c¢

ax+b\" ax+h\™
I/IHTel“paJ'ILIBI/II[aIR X,r‘l( ) ,...,”k( ) dx

cx+d cx+d

p
uTerpaisiBua I X" (a + bx" ) dX. Ycnosus Yebbimena.

OmnpeneneHne U TeOMETPUIECKUI CMBICI ONPEEIIEHHOTO UHTErpasa.

OCHOBHBIE CBOICTBA ONPEIETIEHHBIX HHTETPAIOB, TEOPEMBI O CPEIHEM.

Teopema o nuddepenunpoBanuu o BepxHemy npeaeny. ®opmyna Herorona-Jleibnuna.
Teopembl 00 HMHTErpUpPOBaHMM IO 4YacTsIM M 3aMEHE IIEPEMEHHBIX B OIpeleIeHHOM
UHTErpae.



47. HecoOGcTBeHHbIE HHTETpaibl 1-T0 1 2-ro pona. [Ipu3Haku cX0IUMOCTH.

48. Tlomsipaast cucrema koopauHat. [lonmsapHoe ypaBHeHue kpuBoil. OCHOBHBIC TPUMEDHI.

49. 'eomeTpuyuecKue MPHIOKEHHUS OIPENeJIEHHOr0 HMHTerpana (IUiomajb IUIOCKOW 00JacTH,
JUTMHA KPUBOI1,00bEMBI TEJ BpaLEHUS, IJIOIAAb IOBEPXHOCTH BPAIICHHUS).

50. UuTerpansl, 3aBucsime oT napamerpa. @opmyna nuddepeHupoBanus Mo napamerpy.



DenepanbHOE TOCY1apCTBEHHOE OI01KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa Briciieit MaTeMaTUKu

IHacnopr
pacueTHO-TpapuuecKoil padoThI

IO JUCLMITIIIMHE «Maremarnueckui aHaJIUu3», 1 CEMCCTP

1. MeToanka oneHKH

BeimonHenue pacuetHo-rpaduyeckoit padotsl (nanee - PI'P) sBisiercst popmoii Texymiei
KOHTPOJIA 10 AUCITUIUIMHE, TPEAYCMOTPECHHOW YICOHBIM IIJIAHOM.

Lens PI'P: cTyneHTHI JOJKHBI OCBOUTH M HAYYHUTHCS PUMEHSATH METOJABI U AJITOPUTMBI
pelIeHns] OCHOBHBIX M BCIIOMOTaTEIbHbIX 3a]1ay.

Oo6s3arenbubM iemeHToM PI'P siBisieTcst pemenue 3amau.

Homep mnauBHayalbHOTO BapHaHTa OMPEIENseTCs MO MOPSIKOBOMY HOMEPY (haMIIuu
CTYAEHTa B CIIUCKE TPYIIIIHI.

PI'P BbImONHSAETCS CTYIECHTOM MHAMBHUIYaJIbHO BO BHEAYJAUTOPHOE BPEMSI.

[IpenonaBatenb OKa3pIBa€T KOHCYJIBTALIMOHHYIO IOMOIIb 110 BHIIOJTHEHUIO 3a/1aHUM.
Crpykrypa BapuanTa PI'P B nepBom cemecrtpe

1. 3agaun (Tema:«lIpenen, HempepbIBHOCTh (DYHKLIUU OAHOM ITepeMEHHON)

2. 3anaun (Tema:«/Juddepennuansuoe ncuucienre GyHKIUN OJHONU IEPEMEHHO»)

3. 3agaun (Tema:«MHTErpanbHOE NCUYKCICHNE PYHKIIUN OTHOM ITEPEMEHHOI»)

3ananus PI'P nepBoro cemectpa B3sThl U3 METOJAMYECKUX Pa3pabOTOK K TUIIOBOMY pacueTy:

1. BBenenue B maremartmueckuii aHanmu3. [uddepennmansHoe ucyucieHne (QyHKIUH OIHON
nepemerHoi — Ne 1-25 2. MHTerpanpHOe ncunciaenne GyHKIui oqHoi nepemMeHHon — Ne 1-16

Yactu PIP B yCTaHOBIIEHHBIE CPOKM CHACTCA IPENONABATENIO A IPOBEPKH.
[IpenonaBaTenb OILEHMBAET IMPABMIBHOCTh PELICHHBIX 33/JaHUN W JIOMyIIEHHbIE OIIWOKU U
ompezenseT, N0NycKaeTcs 1 oHa K 3amure. [Ipu HeoOXxoaumMocTu npernoiaBareib BO3BPALAET
PI'P crtymenTy ans nopaOOTKM M YCTaHABIMBAET CPOKM IIOBTOPHOIO MPENOCTABICHUS TS
npoBepku. 1o 3amuThl pabOThI CTYJIEHTOM JOJDKHBI OBITH C/IEJIaHbl HEOOXOIUMBIE UCTTPABICHUS
Y JOTIOJIHEHUS 110 BCEM 3aMEUYaHUsM MPENogaBaTers.

3amuta PI'P cocTtouT B MHAMBHUIYaJbHOM YCTHOM COOECEIOBAaHUU CTyJIEHTa C
npenojasareiieM. B mponecce 3alyThl BBIABISAETCS YPOBEHb 3HAHUN CTYACHTA, CTENEHb €T0
CaMOCTOSITEIBHOCTH TPU  BBIMOJIHEHMH paboTbl. [lo pesynabTaTam 3amuThl  CTYIAEHTY
BBICTABIIIETCSL OLICHKA B COOTBETCTBUM C KPUTEPUSAMH, NPUBEIECHHBIMU B II. 2 HACTOSLIETO
[Tacnopra.

2. Kpurtepum oueHKH pe3yJbTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMA
UHIUKATOPOB JOCTUKEHUS] KOMIIeTeH il

OOuye mpaBuia BBICTABICHHS OLEHOK TEKYLIEH aTTecTalluu ONpPENeIstoTCs OallIbHO-
PEUTUHIOBOM CUCTEMOM, YCTAaHOBIIEHHOM JIOKaJIbHBIM akToM HI'TY.

PI'3P cunrtaercss BHINOJHEHHOW HA MPOABHUHYTOM YpPOBHE, €CIM BCE HEOOXOIUMBIE
pacyeTbl TNPOU3BEICHBI CAMOCTOSTEIbHO W 0Oe3 omubok; Bce pazaensl PP BbIModHEHBI
MPaBWIBHO U B MOJHOM 00beMe; paboTa opopMieHa B COOTBETCTBUU C TPeOOBaHUSAMU; claHa



MPEToAaBaTel0 B yKa3aHHBIC CPOKU U HE BO3BpAIlaiach JJIs JOpaOOTKH; HA 3aIIUTE CTYISHTOM
JJaHbl yYBEpEHHbIE W APryMEHTHUPOBAaHHbIE OTBETbl. (COBOKYIIHOCTh 3aIUIAHUPOBAHHBIX
pE3yIbTAaTOB U COOTHECEHHBIX C HUMM HHIMKATOPOB JAOCTHUKECHUsS KOMIIETCHLIMA HE COLCPIKUT
npobenoB. 3akperieHHble 3a PI'P kommnerenuuu chopMupoBaHbl Ha MPOABHHYTOM YPOBHE.
Onenka cocrasisietr om 13 do 15 bannos.

PI'P cuuraercs BBIMOTHEHHOW HAa 0a30BOM YpOBHE, €CIIM BCE HEOOXOJIMMBIE PacueThl
MPOU3BENICHBI CaMOCTOSITEILHO U 0€3 CYIIEeCTBEHHBIX OIMUOOK; Bce pasnensl PI'P BeImomHEHBI
MPaBUIIbHO, HO €CTh 3aMeYaHus K MOJIHOTE IpeaocTaBiaeHus nHpopMauu; padbora odpopmieHa B
COOTBETCTBUHM C TPEeOOBAHMSAMH; CllaHa IPEMOAaBATENI0 B yKa3aHHBIE CPOKH M OJHOKPATHO
BO3Bpalllajiach CTYACHTY AJis HE3HAYMTEIbHOW NOpabOTKH; Ha 3alIUTE CTYIECHTOM IOIYIIECHbI
HENpUHLKINAIbHbIE OIIMOKH. COBOKYITHOCTD 3aIUIAHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMH HHJMKATOPOB JIOCTIKEHUS KOMIIETEHIIMH COAEPKUT HECYIIECTBEHHbIE MPOOEIbL.
3akperuieHHsie 3a PI'P komnerenuuu copmupoBansl Ha 6a3oBoM ypoBHe. OIleHKa COCTaBIISIET
om 9 0o 12 6annos.

PI'P cunTaercst BBIOIHEHHON HA MOPOTrOBOM YPOBHE, €CIIH BCE HEOOXOIUMBIE PACUETHI
MIPOU3BEICHBI CAMOCTOSITENILHO, HO C OUIMOKaMH, 4acTh M3 KOTOPBIX HOCUT MPUHIUMUAIBHBIN
XapakTep; €CTh 3aMEeYaHMsl K IIOJHOTE MPEIOCTaBICHUs pellIeHus, padoTa HEOJAHOKPATHO
BO3Bpallajnach CTyIEHTy s gopabotku; 3ammra PP BbI3bIBaeT y cTylneHTa cepbe3HbIe
3aTPyAHEHUS, 4YTO CBUJCTEIBCTBYET 00 YypOBHE C(OPMHPOBAHHOCTH KOMIIETCHIIMHA H
COOTHECEHHBIX C HUMHU HHJIWKATOPOB Ha MOpPOroBoM ypoBHe. OIeHKa COCTaBIsIeT om S5 do 8
bannos.

PI'P cuutaercs He BBINOJHEHHON (HUXKE MOPOTOBOTO YPOBHS), €CIU PACUETHI
IIPOU3BENEHBl C CEpPbE3HBIMU OIIMOKAMHU; €CTh 3aME4aHMsl K IOJHOTE IPEJOCTaBICHUS
unpopmanuu u odopmienuto; PI'P Opbima cmaHa mpenojaBaTento, HO HEOJAHOKPATHO
BO3BpAIllajiaCh CTYACHTY ISl JOPAOOTKH, YTO HE MPHUBEIO K YIydllIeHHIO ee kadectBa; PI'P He
JOMYLIEHAa JI0 3alllUThl, YTO CBUAECTEIBCTBYET O HEYJIOBICTBOPUTEIHLHOM YPOBHE JOCTUTHYTBIX
CTYJIEHTOM pe3yibTaToB. COBOKYNHOCTb 3aIUIAaHHPOBAHHBIX PE3YJIbTATOB M COOTHECEHHBIX C
HUMHU HHJIUKATOPOB JOCTHUKEHUS KOMIIETEHLMHA COACPKUT MHOMXECTBEHHBIE CYILIECTBEHHbIC
npoOensl. 3akperuienHbie 32 PI'P komnereniuu He chopmupoBanbl. OlLieHKa COCTABISIET MeHee
5 6annos.

3. IIkaJja oueHku

B o6meii onenke mo aucnuminHe Oamiabl 3a PI'P yuuThIBalOTCSI B COOTBETCTBUHU C
npaBwiaMyd  OaJlJIbHO-PEUTUHIOBOM  CUCTEMBI, NPUBEJIEHHBIMM B paboueil mporpamme
JMCIIUTUIMHEL.

PI'P xak popma TekyIiero KOHTpPOJIS MO AUCHUIIIIMHE CYUTAETCS YCIIEIIHO BBIITOJHEHHOM,
€CIM CyMMa TIONTYyYEHHBIX OalJioB MO BCEM €ro 3aJaHusM cocTaBisieT oT 5 mgo 15 Oamios
BKJTFOYUTEIILHO.

4. TlpumepHblii nepeyens Tem PI'P
BBenenne B Mmartematnueckuit aHanus. [uddepennuanbHoe wucuucieHue (QyHKIMA OJHOMN

IIEPEMEHHOM:

1-5. Ioctpoiite rpaduku GyHKIUH.

6-11. Beruucienne mpeenos.

12-13. UccnenyiiTe QyHKIINN HAa HETIPEPBIBHOCTD U IIOCTPOUTE ICKU3HI IPahUKOB.
14-17. Beruncienne Mpon3BOTHBIX.

18-19. Beruncaure npeaesns! ¢ MOMOIIbIO MpaBuiia Jlonuras.

20-23. 3agaun Ha npuMeHeHue Gpopmyisl Teitnopa.

24-25. TlonHoe uccnenoBaHue oBeneHus (GYHKIIUHU U ee Tpaduk.

WNuTterpanbHoe ncunciaeHne GyHKIUU OHOM epeMeHHOM.

1-9. Haitnure HeonpenenéHHbIE HHTETPAJIbl, OTBET MPOBEPUTH TUDPEpEeHIIMPOBAHUEM.



10-11. Beruucienne HecOOCTBEHHbBIE HHTETPAJIbI MIIM YCTAHOBUTD UX PACXOJUMOCTb.
12-16. IlpunoxeHust ONpeeICHHOTO0 HHTETpaa.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa Briciieit MaTeMaTUKu

HacnopT IK3aMCHa

IO JUCLMIIIIMHE «Maremarnueckui aHaJIUu3», 2 CEMECTP

1. Meroauka oneHKH

DK3aMeH TMpOBOJMTCS B MHUChbMEHHOH Qopme, mo Owieram. buner cocrour uz 1
TEOPETUYECKOTO BOTIPOCOB U 33/1a4 U (POPMUPYETCS 110 CISTYIOIEMY TPaBUITY:
1. Teoperuueckuii BOmpoc
2-3. 3agaun (Tema: «Psiibi»)
4-5. 3amaum (TeMa: «/Iuddepennmansuoe ucuucienre GyHKINI HECKOIbKUX EPEMEHHBIX»)
6-7. 3agaua (Tema: «OObIKHOBEHHBIE MU (D (HepeHIHATEHBIC YPABHEHUS )
8-10. 3agaua (Tema: «KpaTHble KpUBOJIUHEIHBIC, TOBEPXHOCTHBIE MHTETPAIIBI)

Takum oOpa3zom, TmpoBepsieTCs ypOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHLIUH U
COOTHECEHHBIX C HUMU UHAUKATOPOB, 3aKPEIIJICHHBIX 32 TUCIUIUINHOM.

Ha »x3amene mpemnogaBarens BIIpaBe 3a1aBaTh CTYICHTY YTOYHSIOIINE M JOTIOJHUTEIHHbIC
BOIMPOCHI U3 00111er0 niepeyns (1. 4).

q)opMa 3K3aMCHAILIMOHHOT'O 6I/IJ'IeTa
HOBOCHUBUPCKUI I'OCYTAPCTBEHHbBIN TEXHUYECKNUI YHUBEPCUTET
®akynprer OTO
Buiaer Ne 1

K OK3aMCHY 110 JUCHUIIJINHE «MaTeMaTHYeCKHI aHaJIN3»

1. llpusnak Jdanavbepa ¢XoIuMOCTH YHCIOBBIX PSIOB.
2. Haiitn 061acTh ¢XOAUMOCTH CTCICHHOTO PAIa:

> (z—2)"

; ﬁ . 3n

3. Paznozxurh ¢yuxnmnio y = sin 2z B pan Teitiopa B OKPECTHOCTH TOUKH Ty =

[SIE]

4. Haifitn nponspoanyio (pyokoum u = J'Zﬁ +1In(y? + z) B Touke My(2,1,0) B
HANPABJICHUI, HIYIICM OT 9100 Toukn K touke Mi(1,4,1).

5. Heenenopars GyHKIHIO » = 2° — 32y — 3y Ha SKCTPEMYM.
6. Haiitn obimee perrenue suneiinoro jgudepennnannbioro ypasHenis

Y — 2y — 3y = 3.

Haiitn pemenune 3a1aun Kormmn:

~

ry =3y =a'e”. y(1) =e.



8. Borancours joitnoit nnrerpads

// xdady

D

o obsacru
2

D:x20, y<3—2x, y=o.

9. HOI)OXO,I[.H K MOJAPHLIM KOOpAUHaTaM, BLIMACTIATL ,ELBOﬁHOﬁ narerpadt

// ydr dy
D

D: 220 y<a 22+ <20

" al 2 3 z :
10. Haiitn norox sexropnoro nona F = {x + y? + 2%, 2y + ¢,z — 2%} uepes
BHEIIHIOID CTOPOHY 3aMKHYTOI HOBCPXHOCTH!

VYr1Bepxkaato: 3aB. kadenpoit BM H.C. Apxkamios
(moamuck)

(nata))

2. Kpurepuu oueHkH pe3y/jbTATOB 00y4eHHUsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHUS
HHAUKATOPOB JI0CTUKEHUSI KOMIIeTeHIIUii

OTBeT Ha HK3aMEHAIIMOHHBIM OWJIET 3aCUMTHIBACTCS HAa NMPOABHHYTOM YPOBHE, €CIU
CTYJEHT 3HaeT (OPMYIMPOBKH OCHOBHBIX MOHATUH, TEOPEM, UX JOKA3aTEIbCTBA, TEOPETUUECKOE
coJiepKaHue Kypca OCBOCHO MOJHOCTBIO, 0€3 MpoOesoB, He0OXOAUMbIE NMPAKTHYECKUE HABBIKU
paboThl C OCBOGHHBIM MarepHajioM c(OpPMHUPOBaHBI U CHOCOOEH OOOCHOBATh BBIOOP METO/A
pewmenus 3agaud. COBOKYMHOCTb Pe3yJbTaToB OOY4YEHMs MO JUCHUIUIMHE U COOTHECEHHBIX C
HUMHU HWHAHUKATOPOB JOCTUKCHHA KOMHCTCHHI/Iﬁ HC COACPKUT HpO6€HOB. YcTaHOBIEGHHBIE B
nporpaMMe KOMIeTeHInu chopMupoBaHbl B HOJHOM oObeme. OrieHka cocTtaBiseT om 35 0040
bannos.

OTBeT Ha PK3aMEHAIIMOHHBIA OMJIET 3aCUMTHIBACTCS HAa 0A30BOM YPOBHE, €CIU CTYACHT
3HaeT (OPMYJIUPOBKH OCHOBHBIX TOHSITHA W TEOPEM, TEOPETHUYECKOE COJIep)KaHhue Kypca
OCBOEHO TIOJTHOCTHIO, 6€3 MpoOenoB, HEKOTOPhIE MPAKTUYECKHE HABBIKH Pa0dOTHI C OCBOCHHBIM
MarepuasioM CGOPMHUPOBAHBI HEJOCTATOYHO, HE JOMYCKAeT CYIIECTBEHHBIX OIIMOOK MpH
pemennn 3amadn. COBOKYIHOCTH Pe3yibTaToOB OOYYEHHUs MO AUCHMUIUIMHE U COOTHECEHHBIX C
HUMU I/IHJII/IKaTOpOB JOCTUXCHUSA KOMHeTeHHI/Iﬁ CO}Iep)KI/IT HecyIIIeCTBeHHI)Ie Hp06eJ'II)I.
YcTaHOBIEHHBIE B TporpaMMe KOMIETEHIIMH chOpMUPOBaHBI Ha 0a30BoM ypoBHe. OlieHka
cocrasisgeT om 34 0o 27 6annos.

OTBeT Ha PK3aMEHAIMOHHBIN OWJIET 3aCYMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIH CTYICHT
3HAET ONPE/ICIICHUS] OCHOBHBIX TIOHATHH, TECOPETHUECKOE COJIEp)KaHNEe Kypca OCBOSHO YaCTUYHO,
HO MpoOeITbl He HOCAT CYIIECTBEHHOTO XapakTepa, He0OX0IMMBbIC TPAKTUICCKHIE HaBBIKA PaOOTHI
C OCBOCHHBIM MaTE€pUAIIOM B OCHOBHOM C(HOpPMHPOBAHBI, IPUBEACHBI OCHOBHBIE (OPMYIBI IS
pacueToB, HO TMpU pEIICHUH 33JaYd JOIMYCKAaeT HENPHHLMIIHUAIbHBIE OLIMOKH, HampuMmep,
BbIUKCIUTENbHBIE. COBOKYITHOCTh PE3Y/IbTaTOB OOyUEHHUS MO AWCIUILIUHE WU COOTHECEHHBIX C
HUMU I/IH)II/IKaTOpOB JOCTHUIKCHU S KOMHGTGHHI/Iﬁ conepmnT HpO6€J’IBI. yCTaHOBHeHHBIe B
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nporpaMMe KOMIETEHIIMH c(popMUpOBaHBI HA OPOroBoM ypoBHe. OleHKa cocTaBisieT om 26
00 20 6annos.

OtBeT Ha SK3aMEHALMOHHBIA OHMJIET CUMTACTCS HEYHOBJIETBOPUTEIBLHBIM, €CIIU CTYJICHT
Py OTBETE HA BOMPOCH HE JAeT ONpENENICHWH OCHOBHBIX IOHATHH, HE CIIOCOOCH IOKa3aTh
NPUYMHHO-CJIEICTBCHHBIE CBSI3U SIBJICHUW, NP PEIICHUM 33Jaud JOMYCKAeT MPUHLIUIHATBHBIC
ommOKku. COBOKYITHOCTh Pe3yJbTaTOB OOYYEHHUS 1O JUCHUIUIMHE M COOTHECEHHBIX C HHUMHU
MH/INKATOPOB JTOCTH>KEHHUSI KOMIIETCHIIUI CONEPKUT CYIIECTBEHHBIE POOENbI. Y CTaHOBJICHHBIE
B IIpOrpaMMe KOMIETEHIINU He chopMupoBanbl. OLeHKa cocTaBiseT menee 20 6annos.

3. IlIkana oneHKH

DK3aMEH CUMTACTCS CAAHHBIM, €CII CyMMa OaJlIOB IO BCEM 3a[JaHHsIM OHJIeTa COCTABIISICT
or 20 pmo 40 OGamwioB BxmoumtensHo. Cymma wmenee 20 OamioB  NIpU3HAETCA
HEY/IOBJICTBOPUTEILHBIM PE3yJIbTATOM IIPOMEKYTOUHOH aTTECTAlU [0 JUCLHUILIMHE .

B o0melt oneHke 0O IUCHMIUIMHE SK3aMEHALMOHHbIE Oalibl y4YUTHIBAIOTCS B
COOTBETCTBUHU C IIPaBUIIAMU OaJIJIbHO-PEUTUHIOBON CUCTEMBI, ycTaHOBJIeHHbIMU B HI'TY.

Bomnpoce! k 5x3aMeHy 110 QM CUHMILVIMHE «MaTeMaTHyecKuii aHAIN3»
Onpenenenue U NpOCTEUIINE CBOMCTBA PSIIOB.
Heo6xoauMelii npu3Hak cXoAUMOCTH. ['apMOHUYECKUH PAI.
ITpu3Haku cpaBHeHUs B (hopMe HEpaBEHCTBA U B IIPEJENIbHON (opMe.
[Tpuznax lanamoOepa.
[Tpusnak Kouy pagukanbHbIN.
[Ipu3nak Komu uHTErpasbHbIi.
ITpu3Hak abCOMOTHOM CXOAUMOCTH.
[Ipu3znak JleitOHuna.
OO6nacte CcXOAMMOCTH (PYHKIMOHAIBHOTO psijia; OIpEIelieHHe W HaxOXJAECHUE ¢
oMouIbIo npusHaka JlanamoOepa.
10. IlonsTue paBHOMepHOM cxoaumoctu. [Ipu3Hak Beifepirpacca.
11. VcraoBusi mouneHHOW MHTErpupyemMoctd U nuddepeHupyemMoctd (QyHKIHMOHATBHBIX
PAIOB.
12. Crenennsle psinbl. Pagnyc cxoauMocTH.
13. TlounenHoe nu¢depeHnupoBaHre U UHTETPUPOBAHNE CTEIEHHBIX PSJIOB.
14. Psanwr Teitnopa.
15. Ilpunoxenus psaoB: (a) NpUOTMKEHHOE BBIYMCICHUWE 3HAaYeHUH (QyHKIML;(0)
MpUOIMKEHHOE BBIYMCIIEHUE ONPEIEICHHOI0 HHTErpaa;
16. ®yHKIIMM MHOTHUX II€PEMEHHBIX: OCHOBHBIE ONpEAETCHUs, MOHATHS JIMHUM U
MOBEPXHOCTH YPOBHS, IIpeiesa, HEPEPhIBHOCTH.
17. YactHble npou3BoaHble, 1uddepeHnnan GyHKIUNA HECKOIbKUX NEePEMEHHBIX.
18. I'panueHT, ero OCHOBHBIE CBOWCTBA.
19. Ilpou3sBoiHas 110 HAIIPABICHHUIO.
20. Hopmaits 1 kacaTesbHas TNIOCKOCTh K MIOBEPXHOCTH.
21. ®opmyna Teiinopa i GyHKIMA MHOTHX ITEpEeMEHHBIX (0e3 10Ka3aTeabCTBA).
22. DkcTpeMyM (YHKIMIA HECKOJBKHX MepeMeHHbIX. HeoOxomumple W TOCTATOYHEIE
YCIIOBUSI.
23. YcnoBHBIH dKcTpemyM. Ero HaxoxkJIeHHE METOJIOM CBEJACHHS K (YHKIUU OJHOMN
IIEPEMEHHOM U MeTO0M Jlarpanixa.
24. HaxoxaeHre HanOOJIbIIEer0 U HAUMEHBIIIETO 3HAUYCHUS (YHKIIMH B 00JIACTH.
25. Ilonarue muddepeHunanbHOro ypaBHeHus. OmnpesneneHue OOIIEro pelieHus, 3aJadu
Kommu, wactHOTrO pemieHusi, ocoboro pemieHus s nuddepeHImanbHOr0 ypaBHEHUS
IIEPBOTO MOPSIKA.

CoNoOA~WNE A
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217.
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60.
61.

YpaBHEeHU ¢ pa3feAOIUMUCS IEPEMEHHBIMH.

OpnHoponHble AuddepeHLnanbHble ypaBHEHHS IEPBOTO MOPSAIKA.

Jluneiinbie nuddepeHnnanbHpie ypaBHEHUS TIEPBOTO MOPSIKA.

VYpaBuenusa bepnyiu.

YpaBHeHUS B MOJHBIX U depeHmanax.

ITocranoBka 3anaun Komm 175 ypaBHEHHH BBICIIMX IIOPSIAKOB.

MeTto1bl cBEIeHUS! ypaBHEHUI BTOPOTO MOPSI/IKA K YPAaBHEHUSM I1EPBOTO MOPsIIKA.
Jlunelino 3aBUCUMBIC (HE3aBUCHUMBIC) CUCTEMBI (DYHKITHIA.

Omnpenenurens BpoHckoro.

basuc  pemenuit  ogHOpomHOro  JMHEHHOro  aAuddepeHHuaNIbHOr0  ypaBHEHHUs
(bynnamenranpHas cucreMa pemieHuii). Bua obmiero pemenus.

[Toctpoenue Oasuca (GpyHIaAMEHTAIBHOW CHCTEMbI) PELIEHUH OAHOPOAHOrO JIMHEHHOIO
TuQepeHInaIbHOr0 YpaBHEHHUS ¢ TOCTOSTHHBIMU K03 puumenramu.

Merton Jlarpanka Bapualuu IPOM3BOJIBHBIX IHOCTOSHHBIX Ui HaXOXJIEHHUS OOIIero
peLIeHUsT HEOJHOPOJHOTO JIMHEHHOTO MU dEepeHITNaTBFHOTO YPaBHEHUSI.

Teopema 0  cTpykType  oOLIero  pemeHuss  HEOAHOPOJHOrOo  JMHEHHOTo
TuQpepeHIaIbLHOr0 YpaBHEHUS.

HaxoxneHne 4YacTHOrO pelieHus HEOAHOPOJHOro JHMHEHHoro auddepeHunanbHOro
YpaBHEHUS CO CHEIUATBHOM MPaBOX YacThIO (METO 1oAO0pa).

Cuctembl TUHEWHBIX MU depeHIUalbHbIX YPaBHEHUH. 3alIUCh B MATPUYHOM BHJIE.
CBs13b MTUHEWHBIX MU (HEepeHITNATEHBIX YPABHEHHIA U CHCTEM.

CrpykTypa HOpOCTpaHCTBAa pEIIEHUH CUCTEMbl JIMHEHHBIX U epeHIaTIbHbIX
YpaBHEHUM.

Pemienue OAHOPOIHBIX CUCTEM JIMHEHHBIX AM(QepeHIranbHbIX YpaBHEHUH ¢
NOCTOSHHBIMUA KO3 duuuenTamu. Ciaydail BEIIECTBEHHBIX Pa3IMYHBIX COOCTBEHHBIX
qucell.

Omnpenenenue u cBOMCTBA HHTErpana mno Mmepe. Pu3nueckuil ¥ TeOMETPUUYECKHUI CMBICIL.
JIBoiiHoM uHTerpan. CBeneHue K NOBTOPHOMY. PaccTaHOBKaA NIPEAEIOB MHTEIPUPOBAHMS.
TpoitHoii unTerpain. CeseHue K NOBTOpHOMY. PaccTaHOBKA Mpe/esioB MHTETPUPOBAHUS.
Teopema 0 3aMeHe IEPEMEHHBIX B KPaTHOM MHTETPAJIE.

[TonsipHas, uuauHApUYEcKas U chepudeckast CHCTEMbI KOOPIMHAT.

KpuBonnHenHbli HHTErpal NEPBOro poja. Beluncienne AMHbI TyTH.

OnpeneneHre W BBIYUCIECHHUE IUIOMIAAM TOBEpXHOCTH. [loBEpXHOCTHBIN MHTErpai
IIEPBOrO poJa.

['eomeTprueckue u Gpu3anvecKre NPUIIOKEHHsI UHTErpaa o Mepe.

[Tonsitue BexkTOpHOTrO nouid. Oneparop ['aMuIIBTOHA, POTOP U JAUBEPreHIUsI BEKTOPHOTO
OJIS.

KpuBosuHelHbIi HHTErpasl BTOPOro poja, ero ¢puszndeckuii cmbici. dopmyna ['puna.
®opmyna Jleitbnuna nuddepeHpoBaHus HHTErpaja, 3aBUCSILEro OT apamerpa.
VYcnoBrue NOTEHINAIBHOCTH IBYMEPHOIO BEKTOPHOTO MOJIS.

OpueHTalys NoOBepXHOCTH B IpOocTpaHcTBE. [[0BEpXHOCTHBIN UHTETpall BTOPOro pojia.
Brruncnenre MoBEpXHOCTHOTO MHTErpaja BTOPOro poja ¢ MOMOLIbI0 MOBEPXHOCTHOTO
MHTETpaJia IepBoro poja.

Brruncnenne noBepXHOCTHOIO HHTETpala BTOPOTO pojia 0 KOOpAUHATaM.

®opmyina ["aycca-OcTtporpaackoro.

®opmyna Ctokca. Yca0BHe NOTEHIMAIBHOCTH TPEXMEPHOTO BEKTOPHOTO MOJISL.
Boccranosnenue noTeHuana NOTEHIHAIBHOIO BEKTOPHOTO MOJS.



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa Briciieit MaTeMaTUKu

IHacnopr
pacueTHO-TpapruecKoil padboThI

IO JUCLMITIIIMHE «Maremarnueckui aHaJIUu3», 2 CEMECTP

1. Meroauka oueHKH

Brimonnenue pacdyerHo-rpadgudeckoit padbotsl (nanee - PI'P) sBusiercs dpopmoit Tekyei
KOHTPOJISI 110 TUCHIUTUIHHE, IPETyCMOTPEHHON Y4eOHBIM IIAHOM.

Lenb PI'P: cTyneHTHI TOMHKHBI OCBOUTH M HAYYUTHCS MMPUMEHSTH METOJIBI U aJITOPUTMBI
peIleHUs OCHOBHBIX U BCTIOMOTATEIbHBIX 3a/1a4.

O0s3arenbHBIM A51eMeHTOM PP siBiisiercst penienue 3amau.

Homep mHIMBUAYAIBHOTO BapHaHTa OMPEICSISICTCS MO TOPSAKOBOMY HOMEPY (haMUITHH
CTY/ICHTA B CITUCKE TPYIIIIBI.

PI'P BeimomHsieTcs CTYACHTOM MHAWBUAYAJIbHO BO BHCAYJIUTOPHOC BpCMH.
HpeHO[[aBaTCJII) OKa3bIBACT KOHCYJIbTAIITUOHHYIO ITIOMOIIb 110 BBIIIOJIHCHUTIO 3a11aH1/1171.

Crpykrypa Bapuanta PI'P Bo BTOpoM cemecTpe

1. 3agauu (Tema «Psiabi»)

2. 3apaun (Tema:«/Juddepennuansuoe ucuucnenrue GyHKIUU HECKOIBKUX
NEPEMEHHBIX»)

3. 3apauu (Tema «KpaTHble M KPUBOJUHENHBIE HHTETPAIIBD)

4. 3amaun (Tema «OObIKHOBEHHBIE U epeHnanbHbIe ypaBHEHUS)

3ananust PI'P BTOporo cemecTpa B3SIThI U3 METOJUYECKUX Pa3pabOTOK K TUIIOBOMY
pacuery:

1. Paner u psinet @ypee — No 1-7

2. MuddepenunanbHoe ncuncieHue pyHKIUN HECKOJIBKUX MepeMeHHbIX. — Ne 1-7
3. lHTerpaibHOE MCUUCIIEHUS (PYHKLIUU HECKOJIBKUX NepeMeHHbIX. Teopus moius — Ne 1-
11

4. Nuddepennnanpupie ypaBHeHwst — Ne 1-10

Yactu PI'P B ycraHOBIIEHHBIE CPOKM CHACTCA IPENOAABATENIO M IPOBEPKHU.
[IpenogaBaTens OLIEHWBAET MPABUIBHOCTh PELICHHBIX 3aJaHUi M JOMYIIEHHBbIE OIIMOKH M
oTpeieNseT, TOMyCcKaeTcs JI oHa K 3ammuTe. [Ipn HeoOXoauMOCTH mpernoiaBaTeb BO3BpaIlaeT
PTP crymenty mist 1opaOOTKM W YCTaHABIMBAE€T CPOKH IOBTOPHOTO MPEIOCTABICHUS IS
npoBepku. Jlo 3amTsl paboThl CTYIEHTOM JOJDKHBI OBITH CAETIaHbl HEOOXO0IMMbIE NCTIPABICHUS
Y JIOTIOJTHEHUS IO BCEM 3aMEUYaHUsIM MPENogaBaTes.

3ammra PI'P coctouT B WHAMBHIyalbHOM YCTHOM COOECEOBAHHMU CTYAEHTa C
npenojasaresieM. B mponecce 3ammThl BBISBISIETCS YPOBEHb 3HAHUM CTYAEHTA, CTENEHb €ro
CaMOCTOSITEIFHOCTH TPU  BBINOJAHEHMH pabotrel. [lo pe3ymbraTam 3aIIUTBl  CTYJEHTY
BBICTABJISIETCA OLIEHKAa B COOTBETCTBUU C KPUTEPHUSIMH, NPUBEACHHBIMH B II. 2 HACTOSIIETO
[Tacnopra.

2. Kpurtepumu ouneHKu pe3yJbTaToB 00y4YeHHsI, COOTHECEHHBIX C YPOBHSIMH OCBOEHM
HHAUKATOPOB JO0CTHKEHUS KOMITeTEeHI U



OOuye mpaBuiia BBICTABIEHHS OLEHOK TEKYLIEH aTTecTaluM ONpEeAesstoTCs OalabHO-
PEUTUHIOBOM CHUCTEMOM, YCTAaHOBIEHHOM JIOKaJIbHBIM akToM HI'TY.

PI'3P cuuTaercs BBINOJHEHHOH HAa NMPOJABHHYTOM YPOBHE, €CIM BCE HEOOXOIUMBIE
pacueThl TMPOU3BEACHBI CAMOCTOSTENLHO M 0Oe3 ommbok; Bce pasaensl PI'P  BoImonHEHBI
MPaBUJIBHO U B MOJHOM 00beMe; paboTa opopmiieHa B COOTBETCTBUU C TPeOOBaHUSIMU; caHa
IPEro/IaBaTelIo B YKa3aHHbIC CPOKU U HE BO3BpaIlaiach /Uil JopabOTKH; Ha 3alUTe CTYIECHTOM
JlaHbl yYBEpEHHbIE W APryMEHTHUPOBaHHbIE OTBETbl. (COBOKYIIHOCTh 3aIUIAHMPOBAHHBIX
pE3yJIbTaTOB U COOTHECEHHBIX C HUMHU MHIUKATOPOB JOCTUKEHUS KOMIETEHLMH HE COIAEPKUT
npobenoB. 3akperieHHble 3a PI'P kommerenuuu chopMupoBaHbl Ha MPOABHHYTOM YPOBHE.
Onenka cocrasisietr om 13 do 15 bannos.

PI'P cuuTaercs BBIMOTHEHHOW HAa 0a30BOM YpOBHE, €CIIUM BCE HEOOXOIMMBIE PacueThl
MIPOM3BENICHBI CAaMOCTOSITEILHO U 0€3 CYIIEeCTBEHHBIX OIUOOK; Bce pasnensl PI'P BeImomHEHBI
MPaBUIIbHO, HO €CTh 3aMeYaHus K MOJIHOTE IpeaocTaBiaeHus nHbopMauu; pabora odhopMieHa B
COOTBETCTBUHU C TpPeOOBAHMSMM; CllaHA IPENOAABATENI0 B YKa3aHHbIE CPOKM U OJHOKPATHO
BO3Bpalllajiach CTYACHTY AJS HE3HAUMTEIbHOW NOpabOTKU; Ha 3alUTE CTYIECHTOM IOIMYIIECHbI
HeNpUHLUINAIbHbIE OIIMOKH. COBOKYITHOCTh 3aIUIAHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMH HHAUKATOPOB JOCTIKEHHUS KOMIETCHIIMHA COAEPKUT HECYIIEeCTBEHHbIE MPOOEIIbI.
3akperuieHHsie 3a PI'P komnerenuuu copmupoBansl Ha 6a3oBoM ypoBHe. OIleHKa COCTaBIISIET
om 9 0o 12 6annos.

PI'P cumTaercst BBIOHEHHOW HA MOPOTrOBOM YPOBHE, €CITH BCE HEOOXOIUMBIE PACUETHI
MIPOU3BEICHBI CAMOCTOSTENILHO, HO C OUIMOKaMH, 4acTh M3 KOTOPBIX HOCUT MPHUHLUIHAIBHBIN
XapakTep; €CTh 3aMEYaHMsl K IIOJHOTE MPEIOCTaBICHUs pelIeHus, paboTa HEOIHOKPAaTHO
BO3Bpalllajiach CTYAEHTy s Aopabotku; 3ammrta PI'P BbI3bIBaeT y CTylneHTa cepbe3HbIe
3aTPyAIHEHUS, 4YTO CBUJCTEIBCTBYET 00 YypOBHE C(OPMHPOBAHHOCTH KOMIICTCHIMHA H
COOTHECEHHBIX C HMMH MHJUKATOPOB Ha MOporoBoM ypoBHe. OIeHKa cocTaBiseT om S5 0do 8
bannos.

PI'P cuutaercs He BBINOJHEHHON (HI)KE IOPOrOBOTO YPOBHS), €CIM PpacyeThl
IIPOU3BENIEHbl C CEpPbE3HBIMU OIIMOKAMU; €CTh 3aME4aHMsl K TOJHOTE NPEJOCTaBICHUS
uHpopmauuu u odpopmienuto; PI'P Obia cnana mnpemnopaBarento, HO HEOJHOKPATHO
BO3BpaIllajiach CTYACHTY ISl JOPAOOTKH, YTO HE MPHUBENO K YIydllIeHHIO ee kadecTtBa, PI'P He
JIOTIYIIIEHA 10 3alIUThl, YTO CBHUJETEILCTBYET O HEYAOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTBIX
CTYJIEHTOM pe3yabTaToB. COBOKYNHOCTh 3aIUIAHUPOBAHHBIX PE3YJbTATOB U COOTHECEHHBIX C
HUMHU WHJUKATOPOB JOCTH)KEHHS KOMIETEHIIMH COJEPKUT MHOKECTBEHHBIE CYIIECTBECHHBIE
npobenbl. 3akpersieHHble 3a PI'P komnereniun He copmupoBanbl. OleHKa COCTaBIISIET MeHee
5 6annos.

3. IIkaJja oueHku

B oOmeit onenke no aucuuruinHe 6amibl 3a PI'P yunThIBatoTCS B COOTBETCTBUU C
npaBWiaMyd  OaJlsIbHO-PEUTUHIOBOM  CUCTEMBbI, TNPUBEJIEHHBIMM B paboueil mporpamme
JUCLIUATIIINHBI.

PI'P xak popma TekyIiero KOHTPOJIS MO AUCHUIIIIMHE CYUTAETCS YCIICITHO BBIIIOJTHEHHOM,
€cIM CyMMa TIIONydeHHBIX OajUloB MO BCEM €ro 3aJaHusM COCTaBisieT oT S5 a0 15 Oamios
BKJTIFOUMTENBHO.

4. TlpumepHublii nepeyeHb Tem PI'P
JuddepenunanpHoe ncyrcaeHue GyHKIMH MHOTUX TepPEMEHHBIX:

1. HaiiTu o6nacte onpeaeneHust pyHKIMH U U300pa3uTh €€ Ha MII0CKOCTH
2. BBIYMCIUTH YaCTHBIE TPOU3BOIHBIE CIIOKHON (DYHKIIUN
3. ®opmyna Teitnopa 11 GyHKIIUN HECKOJIBKUX MTEPEMEHHBIX



4-5. I'pagueHT, MPOU3BOIHAS 110 HAITPABJICHHUIO.

6. HaiiTu ypaBHeHHE KacaTelbHON INIOCKOCTH U HOPMAJIM K YKa3aHHON IIOBEPXHOCTHU

7. Haiitu HanGosplee 1 HaMMEHbIIee 3HaueHNe (QyHKIIMU B 00JIACTH, HATH yCIOBHBIN
AKCTPEMYM (YHKLIUH.

WNuTterpanbHoe ncynuciaeHne GyHKIUU MHOTUX MTEPEMEHHBIX

1-2. BeruucauTh ABOMHOM MHTETPAL.

3-5. Haiitu o0bem tena.

6. HaiiTu momnaas mOBEpXHOCTH.

7. HaiiTu 3apsi UIaCTUHKH.

8. HaiiTu Maccy nyru KpuBO# IpH 3aaHHOM INIOTHOCTH.

9. Beruncnuth paboTy CHIIBI IPU MIEPEMELICHUN BAOJIb JIMHUU OT TOYKH M K Touke N.

10. Beraucnuth KpUBOJIMHEWHBIN HHTETpa 1o ¢popmyne ['puna.

11. HaiiTu mOTOK BEKTOPHOI'O 0JIs1 YEPE3 3aIaHHYI0 IOBEPXHOCTh U LIUPKYJISALMIO BEKTOPHOIO
10JIsI BAOJIb 33/IaHHOM KPUBOM.

Huddepenunanbabie ypaBHEHUS

1-9. Haitnure oOurue pemenus quddepeHIanbHbIX YpaBHEHUH U YaCTHBIE PEIICHHUS], €CIIU €CTh
HavaJgbHbIEe ycloBUs. (quddepeHIranbHble ypaBHEHUS IEPBOTO MOpsAIKa — 4 3a7a4, BBICIIUX
MOPSIIKOB — 5 3aj1a4)

10. Pemmre cucremMy JIMHEHHBIX OTHOPOIHBIX AH(PepeHINaTbHBIX YPABHEHUH IEPBOTO
HOpsi/IKa ¢ TOCTOSSHHBIMU KO3((hUITeHTaMu

Panel

1-3. UccnenoBath YUCIIOBBIE PSAABI HA CXOIUMOCTb.

4. OnpenenuTs 00J1IaCTh CXOAUMOCTH (PYHKIIMOHAIBHBIX PSIOB.

5-6. Paznoxuth ykazannyro ¢yHKIuo B psija Teitnopa. Ykazate 001acTh CXOIUMOCTH.

7. Beraucautb npubIuKeHHO 3HaueHne (PyHKIMU B 3aJJaHHON TOUYKE.



