MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXOAIO

OupekTop BWTO

JOKYMEHT IIOJITMCAH
3TEKTPOHHOM MMOIHCEIO

CBEJEHHJ O CEPTH®HKATE 3II

Ceprndukar: 24ffcf72c62eeact5h7c42863cel5766

Baaneaen: Jlykannu Iapen Braravaposnt
|  AeiicreuTeaen: c 30.05.2022 no 23.08.2023

\A.

PaGouasi nporpamMma AUCUUNIIUHDI

|  B1.0.07

| Bbiclwas maremartuka

Y4yeOHbIli nnaH:

Proc3++z150302.22-1_23-15.plx

Kadegpa:

4]

Bbicien matematuku

HanpaBneHune noaroToBKu:
(cneumanbHOCTD)

Mpodunb nogroToBku:

(cneunanunsauus)

YpoBeHb 06pa3oBaHus:

dopma obyyeHus:

MnaH yye6Horo npouecca

15.03.02 TexHONOrMyeck1Me MalluHbl 1 06opyaoBaHMe

O6opyaoBaHNe XMMUYECKMUX MPOU3BOACTB

Oakanaepwuar

3ao4Hasa

KoHTakTHas paboTa
CemecTtp obyuaroxcs Cam. | KoHTponb, Tpynoé ®opma .
(Kpr ans SAO) |_|paKT_ paGOTa Yyac. MKOCTb, NPOMEXYTOUHOU
Jlekumu 3ET aTTecTaumm
3aHATUS
1 il 2 1 245 13 8 3k3ameH, 3aveT
Pra 12 18 245 13 8
5 Ml 12 18 250 8 8 .
PNa 12 18 250 8 8
Vitoro Y 24 36 495 21 16
PNa 24 36 495 21 16

CaHkT-lNeTepbypr

2023



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapToM BbICWEro obpa3oBaHWst Mo HanpaeneHuto nogrotoBkum 15.03.02 TexHonormyeckne MalluHbl U
obopyaoBaHue, yTBepXKAEHHBIM NpukazoM MuHobpHaykm Poccum ot 09.08.2021 r. Ne 728

CocraButens (n):
KaHOuaaT uU3nko-maTeMaTUYECKNX HayK, AOLUEHT Kocosckas H.HO.

OT Kadbenpbl cocTaBuTENS: VBaHoB B5.9.
3asenyownin kadheapon BbICLLE MaTeMaTuKu

OT BbINyckatoLe kadeapsbi: EsgoknmoB A.H.
3aeegytownin kadegpom

MeToaundeckuin oToen: CmupHoBa B.T".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb ancumnnuHbl: 3aknagka matemaTmyeckoro oyHoameHTa Kak CpefcTBa U3yYeHUsi OKpYXKatoLwero mMmpa
ONS YCNELHOro 0CBOEHUS ANCLMMNIIMH €CTECTBEHHOHAYYHOro M NPOdeCCMOHANbHOIO LIMKIOB.
1.2 3apgaum gUCLUMUNIIUHBI:

. NpuBUTME W pasBUTUE MATEMaTUYECKOrO MbILLEHUS,
. BOCMUTaHWE JOCTaTOYHO BbICOKOV MaTeMaTU4ecKol KymnbTypbl,
. 0CBOeHMe 0b6y4aeMbIMU MaATEMATUYECKUX METOAOB M OCHOB MaTEMaTUYECKOrO MOAENMPOBaHMSI.

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:
OucunnnuHa 6asupyeTcsa Ha KoMneTeHLMaX, COOPMUPOBaHHbLIX Ha NpeabiayLlemM ypoBHE 06pa3oBaHus.

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNITUHDbI

OlMK-1: Cnoco6eH NpMMeHATb eCTeCTBEHHOHay4Hble U 06LlenHXeHepHble 3HaHUA, MeToA4bl MaTeMaTU4YeCcKoro
aHanusa u MmoaenupoBaHus B NpoceccuoHanbHON AeATeNbHOCTY;

3HaTb: - OCHOBHbIE MOHATMS U METOAbl BbICWIEN MaTeMaTukm B o0b0beme, HeobxoAMMOM [Ansi NPaKTUYECKOro
MCMNOMNb30BaHUA B NPOdECCUOHANbHON AeATENBHOCTH
YmeTb: - ucnonb3oBaTb MaTemMaTuyeckne 3HaHWs [Ans  peleHus 3agad  npodecCUMoHarnbHON  AeATerbHOCTU

NMPUMEHNTEsNIbHO K COBEPLUEHCTBOBAHNIO TE€XHOJI0TMYEeCKNnX MallnH n O60py,CI,OBaHVIﬂ

Bnagetb: — HaBblkaMu MPUMEHEHMSI COBPEMEHHOIO MaTEMaTUYeCKOro WHCTPYMEHTapusi AN pelleHust npakTU4ecKux
3afay; MOCTPOEHUSl, U NMPUMEHEHUS MaTeMaTU4ecKMx Mofenen Ansi COBEPLUEHCTBOBAHWUSI TEXHOMOMYECKUX MaLUMH M
obopyanoBaHus




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ VIHHOBAaLl.
HaumeHoBaHWe 1 cogepxaHne pasgeros, 8 g 9( CP hOPMbI
y s
TEM U YYEOHbIX 3aHATUN s So| ek Mp. (4achbl) SAHSTU
OZ | (yacsl) | (4ack)
Pasgen 1. JluHenHas anrebpa
Tema 1. 3nemeHTbl nuWHerHon anrebpobl:
OnpegenuTtenn, JewcTesns Cc  MaTpuuamu,
BEKTOPHOE NPOCTPaHCTBO, CcUcTEMBI
TNNHENHBIX YPaBHEHWI. 2 3 30

Tema 2. BekTopsb! B TpeEXMEpPHOM

npoCTpaHcTBe:

BekTopbl: TpexmepHoe BEKTOpPHOE

MPOCTPaHCTBO,  NWHENHble  onepauun  C

BEKTOpaMK,  OPTOHOPMMPOBAHHLIN  Gaswc, 2 5 46
ckanspHoe, BEKTOpPHOE U CMeLUaHHoe

npousBeaeHNUs

Pasgen 2. AHanutnyeckas reomeTpus

Tema 3. AHanuTudeckaa reomeTpust Ha

MNOCKOCTH:
MpocTeiiune 3agayn Ha MeTond KoopauHar,
ypaBHEHMEe NpsAMON Ha MMOCKOCTU, KpuBble 2 2 50

BTOPOrO nopsaka.

Tema 4. AHanuTuyeckass reomeTpusi B 1
npocTpaHCTBe:

YpaBHeHME MNMOCKOCTU, YPaBHEHUSA MPSAMON
B npocTpaHcTBe. MoBepxHOCT 2-ro nopsigka 2 4 40
N NX MPUMEHEHNE HA NPaKTUKeE.

Pasgen 3. OQuddpepeHumansHoe ncumcneHmne
hYHKLMN OOQHON NepemMeHHON

Tema 5. lNpegensl, HENPEPLIBHOCTb:

Mpenoen nocrnegoBaTenbHOCTU U (PYHKUUMK.
3amedvaTtenbHble  npegenbl.  beckoHevHO
Manble W ux cpaBHeHue. bBeckoHeuvHOo
fonblne n Ux cpaBHeHue. HenpepbiBHOCTb. 2 2 37
TeopeMbl O YHKUMSX, HeNnpepbIBHbIX Ha
oTpeske.

Tema 6. NpounsBogHaa n anddepeHumnan:

OnpepgeneHne 1 reoMeTpUYeCKUn  CMbICH
NPOU3BOAHON. MponssoaHble OCHOBHBbIX
aneMeHTapHbIX  yHkuuin.  [NpomssBogHas
CINOXHOM DYHKLMN. OvdbdpepeHupman. 2 2 42
Okctpemym. dopmyna Tennopa.




Wtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexytovHas
aTrectaums (Ok3ameH, 3ayerT)

12

18

245

2,75

10,25

Pazgen 4. UHTerpanbHoe ucunucneHune

Tema 7. HeonpeaeneHHbIn uHTerpan:
OnpepeneHue, CBOWCTBA, 3ameHa
NepeMeHHON, WHTErpMpoBaHMe Mo 4acTaM,
WHTErpupoBaHMe pauuoHarnbHbiX Apoben u
nppaLmoHarnbHbIX BbIPaXXEHUN.

Tema 8. OnpeaeneHHbIN nHTerparn:
OnpegeneHne, cBoWCTBa  ONpPedereHHoro
WHTerpana, Teopema bappoy,

dhopmyna HbtoToHa-J1enbHuua. 3ameHa
nepemMeHHON, UHTErpPMPOBaHKE MO YaCTAM.
MpunoxeHus.

45

Pasgen 5. [OuddepeHumanbHble ypaBHEHUS
n psagbl

40

Tema 9. AnddepeHumnansHble ypaBHEHUS:
3agava Kowiun 7] KpaeBasi 3apava
(dbopmynupoBku), obliee peleHve n obLmn
nHTEerparn, ypaBHEHUsI 1-ro nopsigka,
cBoddwWMecs K KBagpaTypam, CTpyKTypa
o0Lero peleHnss NIMHENHOrO ypaBHEHUS 2-
ro nopsgka, JIMHEWHble ypaBHEHMS C
MOCTOSHHLIMW KO3 PMLMEHTaMKN, CUCTEMbI
TNNHENHbIX YpPaBHEHWI, NPUNOXEHNS
anddepeHumnanbHblX ypaBHEHUA B Teopun
konebaHui.

Tema 10. Pagbi:

lMpu3Hakm CXOOMMOCTU YWCMOBLIX PSAAOB,
byHKLMOHArNbHbIE psabl, paBHOMepHasi
CXOOUMOCTb, CTEMEHHble psabl, Teopema
Abens, anddepeHumnpoBaHue "
WHTErpupoBaHne CTeneHHbIX psaoB,  psgd
Tewnopa, pasnoxeHve B psg  Tewnopa
OCHOBHbIX 3neMeHTapHbIX (YHKUMK, psag
®ypbe, pasnoxeHne KyCOYHO-HEMNPEPLIBHOM
dyHKUMM B paa dypbe, HepaBeHCTBO
Beccens u paBeHcTBO NapceBans.

40

Pasnen 6. DyHKLMM HECKOMNbKUX
nepeMeHHbIX U KpaTHble MHTerpanbl

45

Tema 11. OYHKLMM HECKOSIBbKMX MEPEMEHHBIX:
YacTHble Npon3BOaHbIE, npoun3BogHas
CnoXxHou byHKumn, auddepeHuman,
MponsBogHasi MO HanpaereHuo, rPagueHT.
ScTpeMym

40




Tema 12.
NHTerpansbl:
[BonHon "
KPMBOMMHENHbIE
poaa,
ycnosus
NOBEPXHOCTHbIE
Teopun nons.

KpaTHble

TPOWHOM
WHTerpansl

He3aBUCMMOCTU
MHTEerparnbl.

KPUBONUHENHbIE

MHTerpansbl,
1-ro n 2-ro

oT nyTu,
AnemeHThI

Utoro B cemecTpe (Ha kypce ansa 3A0) 12

40

18

KoHcynbTauuu n npomexyToyHas
atTectauus (3ader)

250

0,5

Bcero koHTakTHasa pa6ora u CP no

63,25

AucuuninuHe

505,25

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektnpoBaHue y4eGHbIM NiaHOM He NpesycMOTPeHo

5. ®OH[] OLLIEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALUMU

5.1 OnucaHune nokasareneun, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB 00y4YeHus
5.1.1 Noka3aTtenu oueHnBaHuA

Kopn HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pesynbTaToB 00yYeHUs
KOMMNeTeHUMmn cpeacTea
rMaBHble OCHOBHble abCTpaKTHble W MNpUKNagHble MOSIOKEHUS W
cnocobbl B 06MactM MatemMaTukuM; a ewe  MeXOUCUMMIIMHAPHYI,
MWUPOBO33PEHYECKYI0, BOCMUTATENbHYIO, KYMNbTYPHYDO U 3CTETUYECKYHo
ponu apndMeTUKN B OOLLECTBE U 3HAHUK Bonpochl YCTHOro
OMK-1 BOCMPUMHMMATb CyTb MPUMEHSIEMbIX MaTeMaTUYEeCKUX MOMoXeHMn W |cobecenoBaHus.

METOO0B; NPUMEHUTb MOMOXEHUS, 3aKOHbI U CnocoObl apudmeTnkn npu | MNpakTuko-
aHanuse 3agay npod paboTbl. OpPVEHTUPOBAHHbIE 3afaHUS.
MaTemaTU4eCcKMmMmn cnocobamm 3akntodeHms NpUKnagHbIX 3agad;
BO3MOXHOCTbIO MNPUMEHUTL MaTemMaTtuyeckue cnocobbl Mpu aHanuae
3agay npod paboThl.

5.1.2 Cucrtema n KpuTepum oLeHNBaHUA

Llikana oueHnBaHua

KpuTtepuun oueHnBaHusa chopMnpOBaAHHOCTU KOMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHasn paboTa

5 (oTnn4HoO)

Ob6yuvatomiics nokasbiBaeT
BCECTOPOHHEe U Mybokoe  3HaHue
OCHOBHbIX NOHATUN 7] Teopem

matemaTuku, cBOBOAHO OpUEHTUpYeTcs B

OCHOBHbIX NOHATUSAX, TepMuHax n
onpegeneHnsax npu  OTBeTe;  yCBOWN
OCHOBHYIO nuteparypy; npossngaeTt
TBOpYECKMe CNocobHOCTM U LUMPOKYHO

apyamumio B McCnosnb3oBaHUn yqe6Horo
martepmnana.

OOGyuvatowmiics  gemMoHcTpupyeT
NMOHMMaHWe  YCNoBUS  3ajayu,  BnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
Teopem u opMyn And ee pelweHus. Ymeet
NPUMEHATbL  MatemMaTuyeckuin annapaTt Ans
peanu3auuu nnaHa pelleHus 3ajayv U, ecriu
3TO HeobxoauMMO, MOXeT MpeacTaBuTb ero

rpadoudecku. Nonyunn npaBunbHLIN OTBET.

npasuiibHoOe

4 (xopoLuo)

OOyuvaromiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb  3HAHUA  OCHOBHbIX  TEOPEM;
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpegenennsx; gonyckaet
He3HaunTenbHble MorpeLHoCcTU npu
oTBeTax Ha BOMNPOCHI 3K3aMeHaLMOHHOMo
ovneta W  OONONMHUTENbHblIE  BOMPOCHI
npenoaasaTens.

O6yuvatomncs
NoHnmaHue

AEeMOHCTpUpyeT
ycrnoBus  3agauu,
HaBblkamy ero aHanusa, Bblbopa
Teopem u cdopmyn gna ee
[lonyckaeT He3HauMTerbHbIe OLLUMBKN.

npaBunbHoe
BrnageHue

HYXKHbIX
peLUeHust.

3 (yooBneTBOpUTENbHO)

Obyuvatowmiica
3HaHUS y4ebHoro
MUHUMAaIbHOM obbewme; MOXeT
chopMynupoBaTb  OCHOBHble  3aKOHbl,
MOHATUA W OnpederneHnsi, HO Mpu 3ToM,
aornyckasi bonbLuoe KONM4ecTBO

NnoKasbliBaeT
mMmaTtepunana B

O6yyvaolminca BHMKAeT B CMbICM  YCMOBUSA
3agayv, NOHMMAaeT NnaH ee pelleHus, 0JHakKo,
He MOXeT B TMOMHOMW Mepe C MOMOLLbIO
mMaTeMaTU4ecKoro annapata peanusoeaTb ee
peLueHue.




HEeNpUHUMMNManbHbIX OWMOOK; AonyckaeT
CYLLECTBEHHblE OWMWOKM B OTBETE Ha
9K3aMeHe, HO MOXeT YCTpaHuTb WX noj
PYKOBOACTBOM NpenofaBaTensi.

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHSI 3HAHUS AWCLMMIINHBI, HE MOXET

copMynupoBaTb  OCHOBHble  TeopeMbl; | ObyvatoWmMincs He MOXET npoaHanM3npoBaTb
5 MMOXO  OPUEHTUPYETCA B  OCHOBHBIX | yCNOBME 3adayu, HaMeTUTb NNaH ee peLleHus,
MOHATUAX W OMNpefeneHunsix; NoxXo 3HaKoM | He BradeeT MaTeMaTUYecKUM  anmnapaToMm.
(HeyooBneTBOPUTENBHO) - o -
C OCHOBHOW nuTepaTypou; gonyckaeT npwu | [peacraBneHne 4yxow paboTtbl, OTka3 oT
OTBETE Ha 3K3aMEHe  CYLUECTBEHHbIE | BbIMOMHEHNS 3aaHuUs.
OLIMOKN M HEe MOXET YCTPaHUTb MX Aaxe
nof PyKOBOACTBOM MpenofaBaTensi.
- OO6yuvatoumiics E€MOHCTPUPYET  MpaBuibHOe
O6yvawowmiica  nokasbiBaeT  rnybokoe yHarotll A PVRY P
4 NOHMMaHWe  YCroBus  3agjayun, BrageHue
3HaHWE OCHOBHbLIX MOHATUA U TEOPEM,
HaBblkamy €ero aHanusa, BblGopa HYXHbIX

3ayTeHo

CBOOOAHO OPMEHTMPYETCA B  OCHOBHbIX
MOHATUSIX, TEPMUHAX W OnpeaeneHusx;
ycBoun OCHOBHYH0 nuTepartypy;
NposiIBNSiET TBOPYECKME CMOCOGHOCTM B
“cnonb3oBaHUMK y4ebHOro Matepuana.

Teopem u dopMyn And ee pelweHus. Ymeet
NPUMEHATbL  MatemaTMdeckuin annapaTt Ans
peanus3auMu nnaHa pelleHus 3agjadvm U, ecrnu
3TO HeobxoaMMO, MOXeT MpeacTaBUTb €ro
rpacuyeckun. MNMonyyunn npasunbHbIA OTBET.

He 3a4teHo

Ob6yvalowmiics He wuMeeT [OCTAaTOMHOroO
YPOBHSI  3HaHMS  AMCLUMMNWHBI,  MIIOXO
OPWEHTUPYETCSH B OCHOBHbLIX MOHSTUAX W
onpeaeneHunsx; nrioxo 3HaKOM C OCHOBHOW
nuTepaTtypow; JonyckaeT npu OTBeTEe Ha
3a4eTe CylleCTBEHHble OwWubkn un He
MOXEeT  yCTpaHuTb UX  Jaxe  nopj
PYKOBOZACTBOM Npenogasarensi.

O6yyvalommnca He MOXeT npoaHanuM3npoBaTb
yCcrnoBue 3afjayun, HaMeTWTb MMaH ee peLUeHus,
He BnageetT MaTeMaTM4yeckMM annapaToMm.
MpeacraBneHne 4yxom paboTbl, OTKa3 oOT
BbIMOSTHEHWS 3aaHus.

5.2 TunoBble KOHTPOSNbHbIE 3aAaHUS U UHbIE MaTepuanbl, He06xoAUMbIe ANsl OLLeHKU 3HaHUM, YMeHUN,
HaBbIKOB U (UNK) ONbiTa feATeNbHOCTYU
5.2.1 NepeyeHb KOHTPOSIbHbIX BONPOCOB

Ne n/n |

dopMynunpoBKN BONPOCOB

Kypc 1

AGconioTHasi U yCroBHas CXOANMOCTb.

HecobCcTBEHHbIV MHTErparn, onpeaeneHne 1 CBONCTBa.

BbluncneHve anuHbl oy KpMBon

BbluncneHve nnowaan nnockom urypei.

WHTerpmpoBaHue No 4acTsim B onpedesieHHOM UHTerpane.

3ameHa nepeMeHHON B OnpeaeneHHoM UHTerparne.

Teopema bappoy. ®opmyna HetoToHa-JlebHuua.

Teopema o cpegHem.

OI'Ipe,EI,eJ'IeHHbII?I MHTEerparn, onpeageneHne n CBOWCTBA.

MHTerpI/IpOBaHVIe TPUTOHOMETPUYECKUNX Bblpa)KeHVIIZ.

NHTerpupoBaHme nppaumnoHanbHbIX BbIPaXKEHWA.

PasnoxeHune paumoHanbHbIX Apoben Ha npocTenLume.

MHTerpMpOBaHVIe no 4actdam B HeonpeaeneHHoOM uHTerpane.

3ameHa nepemeHHoﬁ B HeonpegeneHHoM WHTerpane.

Heonpe,qeneHHblVl MHTErparn, onpeaneneHne n CBOWNCTBA.

dopmyna Tennopa.

Heobxoaumoe ycrosue akcTpeMyma. [ocTaTouHble YCIOBUSI 3KCTpeMyMa.

Teopembl 0 anddepeHUnpyeMbIX QPYHKLUAX.

3|a(3|3]a|2|3|n|2|3] ||~ || o] |o|n|~

OnpepeneHne n reomeTpnyeckuin cmeicn anddepeHumana

20 MpownssoaHas dyHKUMK, 3agaHHON NapaMeTpU4ecKu.

21 lMpounsBoaHas CrioXXHON PYHKUNN.

22 [Mpon3sBoaHble OCHOBHbLIX arieMeHTapHbIX dyHKuun. dopmyna Tennopa.
23 OcHoBHble nNpaBuna auddepeHUNpoBaHUs.

24 OnpepgeneHne 1 reoMeTpuyeCcKuin CMbICH NPOU3BOLHOW.




25

Teopembl 0 PYHKUMAX, HEMPEPbIBHBLIX HA OTPe3Ke.

26 HenpepbiBHOCTb. Knaccudurkauusa Toyek paspbisa.
27 BeckoHeuHo 6orblUne U UX CpaBHEHME.
28 BeckoHeYHO Marnble U X CpaBHEHNE.
29 3amevaTenbHble Npeaensi.
30 Mpenen nocnenoBaTenbHOCTU U YHKLMK.
31 MoBepxHOCTM 2-ro nopsigka u X NPUMEHeHNe.
32 YpaBHEHUA NPsIMOM B MPOCTPaHCTBE.
33 YpaBHEHWE NNOCKOCTMW.
34 KpuBble BTOporo nopsiaka.
35 YpaBHeHue NpsAMOKn Ha MIoCKOCTH.
36 MpocTenwmne 3agaym Ha MeToq KoopauHar.
37 CwmeluaHHoe Npon3BeAeHNE BEKTOPOB.
38 BekTopHOE nNponsBeaeHne BEKTOPOB
39 CkansipHoe npounsBefeHne BEKTOPOB.
40 BekTopHOEe NpocTpaHCTBO. JIMHENHbIE Onepauun ¢ BEKTOpamu.
41 MeToa Naycca pelleHus cuctem.
42 JInHenHble cuctemsl ypasHeHuin. Dopmynsl Kpamepa.
43 [encteusa ¢ matpnuamum.
44 Onpegenutenu.
Kypc 2
45 Kputepuii cornacus xu-ksagpar
46 CpaBHeHne agncnepcuii no ABym BblGopKam.
47 MpoBepka cTaTucTuyecknx rmnotes. Ownbkn 1-ro 1 2-ro poaa
48 [oBepuTenbHbI MHTEPBan Ang Ancnepcum
49 [oBepuTenbHbIN MHTEPBan Ans MaTeMaTUYeCcKoro oXXunaaHus
50 CraTnctmyeckue OLeHKN MaTeMaTUyYeCcKoro OXuaaHusa u gucnepcum.
51 CraTnctmyeckasi oLeHka Hem3BeCTHOro napameTpa pacrnpefeneHns: COCTOATEeNbHOCTb, HECMELLIEHHOCTb.
52 CnyvainHas BbIGOpKa 1 ee YMCIOoBblE XapaKTePUCTUKN
53 HopmanbHoe pacnpegeneHue.
54 lMokasaTenbHOe pacnpeaeneHue.
55 BuHoMmanbHoe pacnpegeneHue.
56 HepaBeHcTBO Yebbiwesa. 3akoH 6ombLnX Ymcen.
57 YuncnoBble XapaKTePUCTUKM CyYalHbIX BENIUYMH: MaTeMaTU4eCcKoe oxuaaHue, aucrnepcusi, MeguaHa.
58 HenpepbIBHbIE CNyYanHble BENUYMHBI, NNIOTHOCTb BEPOSATHOCTU, (DYHKLMSA pacnpeneneHus
59 [unckpeTHble cnyyanHble BeNMYUHLL. Paa pacnpegeneHus.
60 Cxema bepHynnu.
61 dopmMyna NoMnHOM BEPOATHOCTU.
62 TeopeMbl CROXEHUSA N YMHOXEHUS.
63 CnyvaiHble cobbITUS U 4ENCTBUS HAg HUMU.
64 YcnoBusa HE3aBUCUMOCTU MHTErpana 2-ro poga oT nyTw.
65 dopmyna MNpuHa.
66 KpuBOnNMHENHbIM MHTErpan 2-ro poga.
67 KpuBonuHenHbI nHTerpan 1-ro poga.
68 TporiHon nHterpan. OnpeaeneHne n NPUNOXeEHNs.
69 [1BoMHOM MHTerpan B NOMASPHbIX KOOPAUHATaXx.
70 [l1BovHOM MHTerpan, onpegeneHme n reoMmeTpn4ecKknin CMbICl
71 OKCTpemMyM.
72 MpounsBoagHasi N0 HanpaBnNeHuto, rPaaneHT.
73 OundbdepeHuman, onpegeneHmne u reoMeTpmyYeckmin CMbICH.
74 YacTHble Npon3BOAHbIE, onpeaeneHne n reoMeTpu4eckmin CMbICh.
75 HepaBeHcTBO Beccens n paBeHcTBO NapceBans.
76 Teopema Oupuxne.
77 Pag ®ypbe, onpegeneHne n cBOMCTBA.
78 Psg Tennopa, pasnoxeHue B pag Tennopa OCHOBHbIX 3NIEMEHTAPHbIX  (YHKLINA.




79 CTteneHHble psagbl, Teopema Abens.

80 dyHKUMOHamNbHbIE PSAbl, PaBHOMEPHAsi CXOAUMOCTb, AN dEPEHLMPOBAHNE U UHTEMPMPOBaHWE PSOOB.

81 ABcontoTHas 1 yCrioBHasi CXOANMOCTb.

82 3HakonepeMeHHble psiabl. MNMpusHak JlenbHuua.

83 Mpu3HakM CXoAMMOCTM NOMOXKUTENBHBIX YACIOBLIX PSLOB

84 MpunoxeHusa anddepeHLmManbHbIX ypaBHEHNUIA K TeOpUmM KonebaHui.

85 CuncteMbl NnHeNHbIX auddepeHunanbHbIX YpaBHEHWN.

86 JInHelnHble ypaBHEHUS 2-ro nopsiaka ¢ NOCTOAHHbLIMU KO3hduLmeHTamu.

87 Bapuaumsa npon3BonbHbIX MOCTOSAHHbIX.

88 CTpykTypa obLiero peleH1s NMMHENHOTO ypaBHEHNUST 2-T0 Nopsiaka.

89 YpaBHeHus 1-ro nopsgka, cBogsLumMecd K ksagpaTtypam.

90 3apava Kowwm 1 kpaeBas 3agadva gns ypasHeHus 1-ro nopsgka.

5.2.2 TunoBble TeCcTOBLIE 3a4aHUsA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3afaHusA (3agayvm, Kemcbl)

TvnoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3afaHUA (3adayn, KENChl) HAaXoO4ATCA B NPUNOXeHUN Kk ganHon Prif.

5.3 MeTtoguyeckue matepuansli, onpegensilolime npoueaypbl oleHUBaHUS 3HaHUW, YMEHUI, BnageHun
(HaBbIKOB 1 (MNIN) NPaKTU4YeCKOro onbiTa AeATerIbHOCTH)

5.3.1 YcnoBus pgonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTaumMm 1 NopsaaokK NIMKBMAALMM akageMu4ecKon
3a40/MKEeHHOCTH

lMpoBegeHne NPOMEXYTOYHOW aTTecTaumMuM perfnaMmeHTUPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6rynTn
«NonoxeHue 0 NpoBeAeHUN TeKYLLEro KOHTPOMS yCcneBaeMoCTU 1 MPOMEXYTOYHOWN aTTecTaumny obyqatoLLmxcs»

5.3.2 ®opma npoBeAeHUs NPOMEXYTOYHOM aTTecTaLuMm No AUCLMNIInHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TeCTUPOBaHME NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs MPOMEXYTOYHOWN aTTecTaumMm no AUcCUUNInHe

* BO3MOXHOCTb NOMb30BaTbCA CNpPaBOYHbIMU Tabnuuamu,;
* Bpems Ha nmogroToBky oTBeTa no bunety 45;
* B TeyeHne cemecTpa BbINOMHAETCH KOHTPOMbHas paboTa

6. YHEBHO-METOOAMWYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | log nspaHus | Ccbinika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
MariceHs, I U., [Matematuka B npumepax wu http://www.iprbooksh
KanyruHa, M. A., | 3apgavax. Yactb 2 op.ru/35495.html
JlamyaHoBckasi, M. B., MwuHck: Bbiwaniwas 2014
Maukesn4, W. 1O, wKkona
>KaBHepuuk, B. 3,

Mawcens, J1. L.

MariceHs, . U., [Matematuka B npumepax wu http://www.iprbooksh
Epmonuukuin, A.  A., |3agadax. YacTb 1 op.ru/35494 .html
Maukesny, W. O, MwuHck: Bbiwarnwas 2014

KanyruHa, M. A, Lkona

>KaBHepunk, B. 3.,

Maricens, J1. U.

6.1.2 lononHuTenbHasa yyebHasa nutepartypa

WN.10. ManoBa [ gp.] |MaTtematuka [TekeT]: http://www.nizrp.nar
MeTOANYECKNE YKasaHua W od.ru/met_3.htm
KOHTpOmnbHblE 3adaHus Aans
CTYLEHTOB TEXHUYECKNX
cneumarnsHocTewn 3a04HON
dopMbl 06yyeHus

M-Bo obpasoBaHus 1
Haykn P®, CIMorTypri. — 2012
Cno.: CNerTypPn




N.KO. ManoBa [n gp.] |MaTtematuka [TekcT]: http://www.nizrp.nar

METOAMUECKNE YKaSaHWUA W| W oo e e od.ru/metod/kafvys
KOHTPONbHbIE 3agaHua and P mat/2018 04 19 01
CTyOeHTOB BCeEX Haykn PO, BLITO 2018 pdf

cnerynth. — Cre.: ’

crneumansHocTen 3a04HON

cemecTpbl)

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MTHOPMAaLIMOHHO-CMPABO4YHbIX CUCTEM

OnekTpoHHO-0MbnmnoTeyvHasn cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIB IMNYMTA [OnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpOoHHO-OMbnnoTeyHas cuctema «AnMbykey [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

6.3 MNepeyveHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCTpaHAeMOoro NporpaMMHOro oéecnevyeHus
MicrosoftWindows 8
PTC Mathcad 15
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepuanbHO-TEXHMYECKOM 6a3bl, HEOOX0ANMMOM ANsl OCcYLIeCTBNEeHUsi 0bpa3oBaTeribHOro
npouecca no AucumMninHe

Ayauntopus OcHallieHne

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA 4 P A
ayguTopust

CneuvanuaupoBaHHas mebenb, Jocka
YyebHasa ayguTtopusi




MpunoxeHue

MpunoxeHune

pa6oqel7| nporpamMmmbl OUCUUNITUHBI Bbiclwasa marematumka

HaumeHosaHue OUCMUHHUHbI

no HanpaeneHnto nogrotoBkn 15.03.02 TexHonornyeckme MallvHbl U 060pyaoBaHme
HammeHoBaHue Or1 (npodung): O6opynoBaHUEe XMMUYECKUX NPON3BOACTB

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agaym, Kenchbl)

Ne n/n | YcnoBursa TMNOBbIX MPAKTUKO-OPUEHTUPOBAHHbIX 3adaHui (3agaY, KemcoBs)
Kypc 1
1 Kakasi n3 gaHHbIX MaTpuL, He nMeeT OBpaTHYIo:
1 2 3 1 2 4 2 11
{2 3 0oJ]2)11 0o 0]3)(0 3 4/)?
1 00 3 2 4 0 0 1
2 1 2 3 1 2 3
A=|0 2 4 |,B={0 1 1].Hanmn AB.
2 1 -1 0 0 1
3 PewnTtb cuctemy:
2x+3y—z=4
{3x—4y+22= 1.
x+y+3z=5
4 AB,C - «kBagpatHble oObOpatumble maTpuubl. Kakoe w3  paBeHCTB  BCerga  BepHO:
1)ABC=BAC; 2) (AB)C=A(BC); 3) (4B)"1 =A"1B"1?
5 Kakyto KpuBYlo 3agaeT ypaBHeHue x2 —x + 4y? + 2y = 0
1) annunc ; 2) runep6ony ; 3) napabony?
6 Haintn ocb cummeTpum KpuBom
x2—2x+4y?+10y=0.
7 Hantn kocuHyc yrna mexay Bektopamm a = (1,2,1) , b =(2,—-1,-1) .
8 Mpu kKakoM 3Ha4YeHUN NapameTpa a BEKTOpPbI
a=(2,-23), b= (2,a,—1) 6yayTt opTOroHanbHbI?
9 Haiitn gnuHy Bektopa a X b, rae a = (1,2,1), b= (2,—-1,-1).
10 Kak nsmeHuTCst CMeLLaHHOe NpoM3BeAEHNE TPEX BEKTOPOB, ECIM 3aMEHUTb
(abc) Ha (cha)?
Kypc 2
1 Kakon n3 Tpex nHterpanoB sBnsieTc HECOOCTBEHHBLIM:
1) fdx/NZx—1 2) [ldx/N2x+1  3) [} dx/v2x +3?
2 Kakol 13 Tpex MHTerpanoB CXoauTcs:
1) [ CdeN2x+1 2) [dx/x 3) [T dx/(x% +1)?
3 K kakomy Tuny OTHOCKTCS ypaBHeHue y' + xy — x? = 0:
1) c pasgensaWMMUCA NepeMeHHbIMU  2) ogHopoaHoe  3) nNuHerHoe?
4 K kakomy TWMy OTHOCKTCS ypaBHeHue y' + x2y — x2y3 = 0:
1) c pasgensaWMMUCA NepeMeHHbIMU  2) ogHopoaHoe  3) nNuHerHoe?




5 K kakomy TuMy OTHOCKTCA ypaBHeHue y2y' + xy — x? = 0:
1) ¢ pasgensowmnmMmnca NnepemMeHHbIMM  2) ogHopoaHoe  3) nNuHerHoe?

6 Ckonbko MPOMN3BOSIbHBIX MOCTOSAHHbBIX AOMMKHO cogepxaTb obLuee pelleHre
ypaBHeHus f(x,y,y,y") =0 ?

7 MoxeT nn anddepeHumnanbHoe ypaBHEHNE MMETb POBHO 2 pelleHna?

8 Haiitn obLiee pewweHne ypaBHeHus y' + 2xy = 0.

9 Haiitn obLiee pelueHve ypaBHeHust y"' + 4y = 0.

10 Haiitu obLiee pelieHve ypaBHeHus y"' +y' — 2y = 0.




