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

YTBEPXIOAKO
HupekTop BLUT3

JIOKYMEHT NOANUCAH
; SJEKTPOHHOM NOJINUCHIO
CBEJEHHJA O CEPTH®HKATE 311

Cepruduxar: 74 b4 b0 00 69 b0 ca a2 45 1c aa e8 {5 39 9¢ 67
Baanesen: Jlykanuu [asea Baaanmuposuy

| Oprammauus: Cans G i ©
apos X TexHo10rMil 1 20

PaGouasi nporpamMma AUCUUNIIUHDI

|  B1.0.07 | Bbiclwas matemartuka

Y4eObHbIi NnaH: ProC3++z150302.22-1_24-15.plx

Kadegpa: 4 Bbiclwen matematukm

HanpaBneHune noaroToBKu:
(cneumanbHOCTD)

15.03.02 TexHONOrMyeck1Me MalluHbl 1 06opyaoBaHMe

Mpodunb NoAroToBKM: O6opyaoBaHNe XMMUYECKMUX MPOU3BOACTB
(cneunanunsauus)

YpoBeHb 0bpasoBaHus:  GakanaBpuat

dopma obyyeHus: 3a04Has

MnaH yye6Horo npouecca

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-MNeTepbypr
2024



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:



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 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. JluHenHas anrebpa

Tema 1. OnemeHTbl NUHenHon anrebpbl: OnpegenuTenu,
JenctBMs ¢ matpuuamu, BEKTOPHOE MNPOCTPaHCTBO,
CUCTEMbI NIMHENHbIX YPaBHEHWIA. 2 3 30

Tema 2. BekTopbl B TPEXMEPHOM MPOCTPAHCTBE:

Bektopbl:  TpexmepHOoe  BEKTOpHOE  MpPOCTPaHCTBO,
JNIMHENHbIE onepaumm ¢ BeKTopamMu, OPTOHOPMUPOBAHHbIN
6asuc, ckansipHoe, BEKTOpHOE " CMeLLaHHoe 2 5 46
npoun3seaeHuns

Pazgen 2. AHanutnyeckasi reomeTpus

Tema 3. AHanuTn4eckas reoMeTpusi Ha MITOCKOCTU:
MpocTenwmne 3agaynm Ha MeToq KOOpAWMHAT, ypaBHeHue
NPSIMOM Ha NNOCKOCTU, KPUBbLIE BTOPOrO nopsaka. 2 2 50

Tema 4. AHannTnyeckasi reoMeTpus B NPOCTPAHCTBE:

YpaBHeHue NSIOCKOCTY, ypaBHeHNA npsamMon B
npoctpaHctBe. [loBepxHOCTM 2-f0  nopsigka UM UX
NpUMeHEeHNe Ha NpaKkTuKe. 1 2 4 40

Pasgen 3. OuddepeHumnanbHoe wucuyUcrieHne dyHKUnm
OAHON NnepeMeHHom

Tema 5. Mpeaensl, HENPEPbLIBHOCT:

Mpeaen rnocrnenoBaTensHOCTH " pyHKLMN.
3ameuvatenbHble npefensl. BECKOHEYHO Marnble U UX
cpaBHeHMe. BeckoHeyHo 6GonbluMe M WX  CPaBHEHMe.
HenpepbiBHOCTb. TeopeMbl O YHKUMSX, HEnpepbiBHbIX 2 2 37
Ha oTpeske.

Tewma 6. NpownssogHasa 1 gudpdepeHuman:

OnpegeneHne n reoMeTpUYecKnii CMbICIT MPOU3BOSHOMN.
lMpousBodHble  OCHOBHbIX  3MEMEHTapHbIX  PYHKUMA.
MpousBogHass  cnoxHon  pyHkumMn.  OudbcbepeHunan. 2 2 42
OkcTpemym. dopmyna Tennopa.

Utoro B cemecTtpe (Ha kypce ansa 3A0) 12 18 245

KoHcynbTaumm n npoMexxyTovHast attectaums (OK3ameH, 275 1025
3auer) ’ '

Pazgen 4. UHTerpanbHoe ucunucneHune 2




Tema 7. HeonpeaeneHHbIn uHTerpan:

Onpepenexue, CBOWCTBA, 3aMeHa nepemMeHHoN,
WHTErpmpoBaHve no yacTam, WHTErpMpoBaHve
pauMoHanbHbIX 4poben 1 uppaLMoHarnbHbIX BbIPaXeHUN.

Tema 8. OnpeaeneHHbIN NHTerpan:

OnpegeneHne, CBOWCTBa OMNPeAENeHHOro MHTerpana,
Teopema bappoy,

dopmyna HbtoToHa-JlenbHuua. 3ameHa nepeMeHHon,
WHTErpMpoBaHMe Mo YacTsM.

Mpunoxexus.

45

Pasnen 5. QuddepeHumanbHble ypaBHEHNS U paabl

40

Tema 9. AnddepeHumansHble ypaBHEHUS:

3apavya Koww u kpaeBas 3agaya (popMynuMpoBku),
obuee pelwleHne M obWMA UWHTerpan, ypaBHeHust 1-ro
nopsigka, cCBOOdAWMEcs K  KBagpaTypam, CTpyKTypa
0o0Llero peleHust NIMHEMHOIO YpaBHEHMS 2-T0 Mopsaaka,
NNHENHbIe ypaBHEHWS c NMOCTOSIHHLIMU
KoappumumeHTamMmn, CUCTEMbI  FIMHEWHBIX  YPaBHEHWUHN,
NPUIOXEHNSA

anddepeHumnanbHbIX ypaBHEHWUI B TEOPUM KonebaHuii.

Tema 10. Pagpl:

MpusHakm CXOOUMOCTM YMCIOBbIX psaoB.,
byHKLUMOHanNbHbIE  psifbl, pPaBHOMEpPHas CXOO4MMOCTb,
CTENEeHHbIe psabl, Teopema Abens,
anddepeHUMpoBaHne U UHTErPUPOBAHME  CTEMEHHbIX
pagoB, pag Tennopa, pasnoxeHve B psg  Teunopa
OCHOBHbIX  3neMeHTapHbiX  yHkumi, psag  dypebe,
pasnoXeHne KYCOYHO-HenpepbiBHOM YHKUMM B psj
dypbe, HepaBeHCcTBO beccens n paBeHcTBO MapceBans.

40

Pazgen 6. (DYHKLI,VII/I HECKOJIbKUX MepeMeHHbIX U KpaTHble
MHTEerpanbl

45

Tema 11. OYHKUNU HECKOMBKUX NEPEMEHHBbIX:

YacTHble Npou3BOAHbIE, nponssogHas CIOXXHOM
dyHKUUK, anddepeHumnan,

lMpousBoaHasi No HanpaeBneHuto, rpagneHT. ACTpPeMyM

Tema 12. KpaTHble 1 KpUBOSIMHENHbIE MHTErpanbl:
[lBOMHOM 1  TPOWMHOW  MHTerpasnbl, KPUBOJIMHENHbIE
uHTerpansl 1-ro n 2-ro poaa,

ycnosuA HEe3aBNCUMOCTU oT nyTn, NOBEPXHOCTHbIE
MHTEerparnbl. 3nemMeHThI Teopumn nona.

40

Utoro B cemecTpe (Ha kypce ans 3A0)

40

KoHcynbTauum u npoMexyTouHasi atrectaumst (3a4eT)

12

18

250

0,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

63,25

505,25




4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. ONMTUCAHUE NOKA3ATEJNEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB

5.1 Nokaszatenun oueHUBaHNA

OBYYEHUA

Ko komneTeHummn

lMokasaTenu oueHMBaHMSA pe3ynbTaTtoB 00yyYeHns

OTlK-1

paboThbl.

paboThbl.

rMaBHble OCHOBHble abCTpaKTHble W MPUKNagHbIe MOSIOKEHUS M crnocobbl B obnactu
mMaTeMaTuKu; a elle MeXOUCUMNIIMHAPHYI0, MUPOBO33PEHYECKYH0, BOCTMUTaTENbHYHO,
KYNbTYPHYIO U SCTETUYECKYIO PONM apuUdMETHKM B OGLLECTBE U 3HAHWUM

BOCMPUHMMATL CYTb MNPUMEHSIEMbIX MaTemMaTU4YecKux
NPUMEHUTb MONOXEHUS!, 3aKOHbI M CNocobbl apudMeTUKM NpWU aHanuse 3agad npod

mMaTtematuyeckumm crnocobamu 3aKknioyYeHns NPUKNagHbIX 3a4ad;
BO3MOXXHOCTbIO MPUMEHWUTbL MaremaTuyeckue crnocobbl Mpu aHanuse 3agad npod

MOMnoXeHnin u MeToAOB;

5.2 Cuctema u Kputepum oLeHUBaHUA

LLikana oueHnBaHusA

Kputepum oueHnBaHms cchopMUpoOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnnyHoO)

O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX NOHATUN 7] Teopem

maTemaTuku, CBOOGOAHO OpPUEHTUpYEeTCs B

OCHOBHbIX NOHATUAX, TepMUHax 7
oripedeneHuax nNpu  OTBeTe;  YCBOWI
OCHOBHYIO nuteparypy; npossnaeTt
TBOpYECKMe CnocobHOCTM U LUMPOKYHO

pyaMUMIO B MCMOMb30BaHUM  y4eGHOro
maTtepuana.

OO6yyvarowmmncs  OeMOHCTpUpYeT  MpaBuIlbHOE
NMOHMMaHWE  YCMNoOBUSA  3ajayu, BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
Teopem M opMyn Ans ee pelweHus. Ymeer
NPUMEHATb MaTemMaTMdeckuin annapaTt Ans
peanusauMu nnaHa peLleHus 3agadv W, ecnu
3TO Heobxogumo, MOXeT MpeacTaBUTb  ero

rpadoudecku. Nonyunn npaBunbHbLIN OTBET.

OO6yuvaroLwmiics nokasbiBaeT [OCTATOYHbIN

YpOBEHb  3HAHWN  OCHOBHbLIX  TEOpeM; .
OOyuvaroLwmincs OEMOHCTPUPYET  MpaBuilbHOE
OPVEHTUPYETCH B OCHOBHbIX MOHATUAX W
i NMOHMMaHWe  YCroBus  3agjaywn,  BrageHve
onpeaeneHusx; pgonyckaet
4 (xopoLuo) HaBblkamy €ero aHanusa, Bblbopa HyXHbIX
He3HaunTenbHbIe MOrpeLLIHOCTH npu
TeopeM W OPMYNn ANS  €ee  peLueHus.
OoTBETax Ha BOMPOCHl 3K3aMeHaLMOHHOIO
[lonyckaeT He3HauMTenbHbIe OLLUNOKN.
6uneta u JoONOMHWTENbHbIE  BOMPOCHI
npenopaeaTens.
O6yvarowwmiics nokasbiBaeT
3HaHUS yy4ebHoro maTepuana B
MWHVMManbLHOM obbewme; MOXeT .
OO6yyvaolminca BHMKAeT B CMbICM  YCMOBMSA
copMynupoBaTb ~ OCHOBHbIE  3aKOHBb,
3agayv, NOHMMAaeT NnaH ee pelleHusi, 0AHakKo,
3 (YAOBNETBOPUTENBHO) NOHATMA U ONpeAeneHns, Ho mpu atom, |\ = - 0 o o epe  C NOMOLLbI0
YA P pgonyckas HonbLioe KONM4ecTBO P
. MaTemMaTM4eckoro annaparta peanu3oBaTb ee
HeMpUYHUMNManbHbIX OWMOOK; AonyckaeT eLeHme
CylleCTBEeHHble OWMWOKM B OTBEeTEe Ha P )

3K3aMeHe, HO MOXeT YCTpaHUTb WX non
pykoBOACTBOM npenogaBaTterns.

O6yvarwminca He WMMeeT [OCTaTO4YHOro

YPOBHSI 3HAHWSi OUCLMMMMUHBI, HE MOXeT
copMynupoBaTb  OCHOBHble  TeopeMbl; | ObyvaloWmMincs He MOXET npoaHannanpoBaTtb
MIOXO  OPMEHTMPYETCST B OCHOBHbLIX | YCIOBME 3ajayvu, HaMeTWUTb MIlaH ee peLueHus,
2 MOHATUSAX W ONPeAEneHusix; MoXo 3HAKOM | He BrageeT MaTteMaTM4YecKuM  arnnapaToM.
(HeyooBneTBOPUTENBHO) - o -
C OCHOBHOW nutepaTypoW; gonyckaet npwu | Mpeacrasnedve 4yxoi paboTbl, oTkas oT
OTBETE Ha 3K3aMEHe CYLIECTBEHHbIE | BbIMOMHEHNS 3a4aHus.
OLWMOBKM U HE MOXET YCTPaHWUTb MX Oaxe
non pyKoBOACTBOM MpenofaBaTernsi.
O6yvarowminca  nokasbiBaeT  rrybokoe | OByyarowminca OeMOHCTpUpYeT  NpaBuIlbHOE
3HaHWE OCHOBHbLIX MOHATUA W TEOPEM, | MOHUMaHWe  YCroBWS  3afjayun,  BrajeHue
3auTeHo cBOOOJAHO OpMEHTMPYETCST B OCHOBHbIX | HABbIKaMU €ro aHanusa, Bbldopa HYXHbIX

MOHATUSIX,
ycBowun

TEPMMHAX W OnNpefeneHusx;
OCHOBHY0 nuTepaTypy;

TeopeM W copmyn Ona ee peweHus. YMmeet
NPMMEHATb  MatemaTMyeckuin annapaTt Ans




NposiBNsieT TBOpPYECKME CMNOCOGHOCTU B
1crnonb3oBaHUM y4ebHOro matepuana.

peanu3auuMu nnaHa pelleHus 3ajadv U, ecrnu
3TO HeobXoAMMO, MOXET npeacTaBuUTb €ro
rpadoudecku. Nonyynn npaBunbHLIN OTBET.

OOyuvalowminics He WUMeeT [OCTaTOYMHOro
YPOBHSI  3HAHMS  AWUCLUMIMIMHBI,  MNJIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeaeneHnsix; Noxo 3HakoM C OCHOBHOW
nuTepaTtypow; OonyckaeT npu OTBeTe Ha
3a4eTe CYLIEeCTBEHHble OWWOKM U He
MOXET  yCTpaHUTb WX  [Jaxe  nof
PYKOBOACTBOM Npernogasarens.

He 3a4teHo

OOyuvarowmiics He MOXeT npoaHanManpoBaTb
ycrnoBue 3afjadv, HamMeTUTb MMaH ee peLUeHus,
He BnageeT MaTeMaTU4YeckMuMm  annapaToM.
lMpencraBneHve uJyxon paboTel, OTKa3 oOT
BbINOMHEHWS 3afaHus.

5.3 TunoBble KOHTPOJIbHbIEe 3a4aHusA n/vnu nHble MaTepuanbl, UCnornb3yemMbie ONA OUEeHKN pe3ynbTaToB

oby4eHus
5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n

$opMynMpoBKKU BONPOCOB

Kypc 1

AGCcontoTHasi U yCroBHasi CXoANMOCTb.

HecobcTBEHHbIN MHTEerparn, onpeageneHne n CBOWCTBa.

BbluncrneHne gnvHel oyrm KpuBom

BbluncneHve nnowaam niockon urypsl.

MHTerpI/IpOBaHVIe no 4acTt4am B onpeaeneHHoM UHTerpane.

3amMeHa nepeMeHHoM B onpeaeneHHoOM uHTerpare.

Teopema bappoy. ®opmyna HetotoHa-J1ebHmua.

Teopema o cpeaHeM.

OI'IpeJJ.eJ'IeHHbIﬂ MHTErpan, onpeneneHne mn CBOWCTBA.

WNHTerpupoBaHmne TpPUroHOMETPUYECKNX BbIPaXKEHMWIA.

WHTerpmpoBaHue uppaumoHanbHbIX BbIpaXKeHUN.

PasnoxeHne paumoHanbHbIX 4poben Ha npocTenLume.

WHTerpmpoBaHue No 4acTsiM B HEOMNpeAeieHHOM WHTerparne.

3ameHa nepeMeHHoN B HeonpeaesrieHHoOM MHTerpane.

HeonpegeneHHbIn MHTerpan, onpegeneHne n CBoncTea.

dopmyna Tennopa.

Heobxogumoe ycnoewe akcTpeMyMa. [JocTaTouHbIE YCIOBUSI SKCTPEMYMA.

TeopeMbl 0 andepeHunpyemMbIX PyHKLUSX.

3|a(3|3|a|2|3[n|2[3]0|x|~|o|a] s w|n| -

OnpepeneHune n reomeTpnyeckuin cMbicn anddepeHumana

20 MpounsBoaHas pyHKUMMK, 3a4aHHON NapaMeTpUYecKu.
21 MpounsBoaHas CroXHON yHKUUN.

22 lMpon3BoAHbLIE OCHOBHbLIX 3NeMeHTapHbIX hyHKUuR. Popmyna Ternopa.
23 OcHoBHble npaBuna guddepeHunpoBaHns.

24 OnpepgeneHne n reoMeTpnyeckuin CMbICN NPON3BOLHON.
25 TeopeMbl 0 PYHKLMAX, HENPEPBLIBHBLIX HA OTPE3KE.

26 HenpepbiBHOCTb. Knaccudumkauusa Touek paspbisa.

27 BeckoHeuHo BorblUne U UX CpaBHEHME.

28 BeckoHeYHO mMarnble U X CpaBHEHUe.

29 3amevaTernbHble npegenbi.

30 Mpenen nocnenoBaTeNbHOCTU U OYHKLMN.

31 [MoBepxHOCTN 2-ro nopsaka U Ux NpUMeHeHve.

32 YpaBHeHUs NpsiMOK B MPOCTPaHCTBE.

33 YpaBHEHME NroCcKOCTH.

34 KpuBble BTOporo nopsigka.

35 YpaBHeHne NpsiMoOi Ha NNOCKOCTU.

36 MpocTtenwmne 3agavm Ha MeTo KOOpAMHaT.

37 CwmellaHHoe Npon3BeaeHE BEKTOPOB.

38 BekTopHOe npoun3seneHne BEKTOPOB

39 CkansipHoe Npou3BeAeHME BEKTOPOB.




40

BekTopHoe npocTpaHcTBO. JIMHElHbIE onepaumn ¢ BEKTOpaMW.

41 MeToa Naycca pelleHnsi cucTem.
42 JInHenHble cuctemsl ypasHeHuin. Popmynel Kpamepa.
43 [encteusa ¢ matpnuamum.
44 Onpegenutenu.
Kypc 2
45 Kputepuii cornacusa xu-ksagpar
46 CpaBHeHne aucnepcuii no ABym Bblbopkam.
47 MpoBepka cTaTucTuyecknx rmnotes. Ownbkn 1-ro n 2-ro poga
48 [oBepuTenbHbI MHTEPBan Ansa Ancnepcum
49 [oBeputenbHbI MHTEPBar ANS MaTeMaTUYeCcKoro OXXuaaHus
50 CraTnctmyeckue OLEeHKN MaTeMaTUyYeCcKoro OXuaaHusa u gucnepcum.
51 CraTnctmyeckasi oLeHka HeM3BeCTHOrO napameTpa pacrnpefeneHns: COCTOATENbHOCTb, HECMELLIEHHOCTb.
52 CnyvaiHas BbIOOpKa 1 ee YMCrOoBblE XapaKkTePUCTUKN
53 HopmanbHoe pacnpegeneHue.
54 MokasaTensHoe pacnpegeneHue.
55 BuHoMmanbHoe pacnpegeneHue.
56 HepaBeHcTBO Yebbiwesa. 3akoH 6ombLnx Ymcen.
57 YuncnoBble XxapaKTePUCTUKM CryYaHbIX BENIMYMH: MaTeMaTU4eckoe oxuaadue, aucnepcusi, MeguaHa.
58 HenpepbIBHbIE CRyYanHble BENUYMHBI, NIIOTHOCTb BEPOSATHOCTU, (DYHKUMSA pacnpeneneHus
59 [dunckpeTHble cnyyanHble BENMYUHBLL. Paa pacnpegeneHms.
60 Cxema bepHynnu.
61 dopmMyna NonHOM BEPOATHOCTU.
62 TeopeMbl CROXEHUSA N YMHOXEHUS.
63 CnyvaiHble coObITUSI M 4ENCTBUS HAL HUMM.
64 Ycnosusa HE3aBUCUMOCTU MHTErpana 2-ro poga oT NyTu.
65 dopmyna MNpuHa.
66 KpuBOnMHENHbIN MHTerpan 2-ro poaa.
67 KpuBonuHenHbln nHTerpan 1-ro poaa.
68 TporiHon uHterpan. OnpeaenexHne U NPUNOXeEHNs.
69 [1BOMHOWM MHTEerpan B NOMASPHbIX KOOPANHATAaXx.
70 [1BovHOM MHTerpan, onpegeneHme n reoMeTpniecKknini CMbICIl
71 OKCTpemMyMm.
72 lMpounsBoaHas no HanpasfeHUto, rPagueHT.
73 OunddepeHuman, onpegeneHmne u reoMeTpuyYeckmin CMbICH.
74 YacTHble Npon3BOAHbIE, onpeaeneHne n reoMeTpu4eckmin CMbIch.
75 HepaBeHcTBO Beccens n paBeHcTBO NapceBans.
76 Teopema Oupuxne.
77 Psg dypbe, onpeaeneHne u CBOMCTBA.
78 Psg Tennopa, pasnoxeHue B pag Tennopa OCHOBHbIX 3NIEMEHTAPHbIX  AYHKLINNA.
79 CTteneHHble pagbl, Teopema Abens.
80 DyHKUMOHanNbHbIE Psifbl, PABHOMEPHAs CXOAUMOCTb, AnddepeHLMpOoBaHME N MHTETPUPOBAHNE PSAOB.
81 ABConTHas U yCrioBHasi CXOANMOCTb.
82 3HakonepemMeHHble psabl. [MpusHak JlenbHuua.
83 Mpu3HaKkM CXOAMMOCTU MOSNOXUTENbHBIX YNCTTOBbIX PSA0B
84 MpunoxeHusa guddepeHunanbHbIX YpaBHEHMI K TEOPUKN KonedaHun.
85 Cuctembl NNHENHbIX AMddepeHLmanbHbIX YpaBHEHWIA.
86 JInHelHble ypaBHEHUS 2-r0 Nopsiaka ¢ NOCTOAHHbLIMU KO3dhdurumeHTamu.
87 Bapuauunsa npon3BonbHbIX NOCTOSAHHbBIX.
88 CTpyKTypa o6LLlero peleHms NMIMHENHOIO ypaBHEHNS 2-r0 Nopsaka.
89 YpaBHeHus 1-ro nopsgka, CBOAALWMECH K KBagpaTypam.
90 3apgava Kowu n kpaeas 3agada aons ypaBHeHus 1-ro nopsigka.




5.3.2 TunoBble TecTOBbIE 3a4aHUA
He npegycmotpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3aaayvm, Kemuchbl)
TvnoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3afaHNA (3a4ayn, KENChbl) HAaX0O4ATCA B NPUNOXeHUn Kk gaHHomn Prif.

5.4 MeTopn4yeckue matepuansbl, onpeaensirolime npoueaypbl OLeHUBaHUA pe3ynbTaToB 00y4YeHus
5.4.1 Ycnosusa ponycka obyvatoLierocsi K npoMeXxyToyHoM aTTecTauum u nopsaaok NMMKBUAaLMmM akaaeMnyeckon
3a[10/DKeHHOCTH

[MpoBeaeHne NpPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMPOoBaHO mnoKanbHbIM HOpMaTuBHbIM aktom Cl6IMYMTO
«lMonoxeHne 0 NpoBeAeHNM TEKYLLErOo KOHTPOSIS YCNeBAeMOCTM U NPOMEXYTOYHOM aTtTecTaumm 00y4atoLLmMxca»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum nNo AUCLUMUNInHe

YcTHasa + MncbmeHHasn + KoMnbloTepHOe TeCcTMpoBaHme NHas

5.4.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHON aTTecTauum No AUCLUNIINHE

* BO3MOXHOCTb MOMb30BaTbCs CNPaBOYHbIMU Tabnuuamuy;
* Bpems Ha nogroTtoBky oTBeTa no ounety 45;
* B TeueHune cemecTpa BbINOMHAETCHA KOHTPONbHasa paboTa

6. YHEBHO-METOANMYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbcTBO | oo nsnaHus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
MariceHs, J. U., |Matematuka B npumepax wu http://www.iprbooksh
KanyrunHa, M. A, |3agadax. YacTtb 2 op.ru/35495.html
JlamyaHoBckasi, M. B., MwuHck: Bbiwaniuas 2014
Maukesny, W. O, wKona
XKaBHepunk, B. 3,
Mawcens, J1. U.
MariceHs, I U., [Matematuka B npumepax wu http://www.iprbooksh
Epmonuukun, A. A.,|3agadvax. YacTtb 1 op.ru/35494 .html
MaukeBny, W. 1O, MwuHck: Bbiwaniwas 2014
KanyruHa, M. A, LKkona
>KaBHepunk, B. 3.,

Maricens, J1. U.

6.1.2 lononHuTenbHas y4yebHasa nutepartypa

N.1O. ManoBa [u gp.] |Matematuka [TekcTl: http://www.nizrp.nar
MeToOuYEeCKME YyKasaHus W od.ru/met_3.htm
KOHTpOmbHbIE 3afdaHust ans
CTYLEHTOB TEXHUYECKMX
cneynanbHOCTEN 3a04HOM
dopmbl 06y4eHMA

M-Bo o6pasoBaHus n
Haykn P®, CNo6IrTYPI. — 2012
Chne.: CrerTypri

WN.10. ManoBa [ gp.] |MaTtematuka [TekeT]: http://www.nizrp.nar
MeToOMYeckue YyKasaHus U od.ru/metod/kafvys
KOHTPONbHbIE 3afaHua And mat/2018_04_19 01
CTYyOEeHTOB BCEX 2018 .pdf
cneumarnsHocTemn 3a04HON
dopmbl  obyuenns (I, I
CceMecTpbl)

M- Bo obpasoBaHus 1
Haykn P®, BLUT3
crnerynTtd. — CNe.:
BLWIT3 Cherynta

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHasa 6ubnuoteka BLUTS CIBb INYTMTO [OnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmMoTevHasa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 MNepeyveHb NNLEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
PTC Mathcad 15
MicrosoftOfficeProfessional 2013




6.4 OnucaHne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmMsapoBaHHas mebernb, ocka
JlekunoHHas Y A PyA 4 P A
ayguTopus

CneunanuaupoBaHHasi Mebernb, gocka
YuebHas ayautopus




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)
Cemectp 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 nsmeHunTcsa cmellaHHOe Npon3BefeHne Tpex BEKTOPOB, eCNN 3aMEHUTb
(abc) Ha (cha)?
CewmecTtp 2
1 Kakon n3 Tpex nHterpanoB sBnsieTc HECOOCTBEHHBLIM:
1) f[dx/NZx—1 2) [ldx/N2x+1  3) [} dx/v2x +3?
2 Kakol 13 Tpex MHTerpanoB CXoauTcs:
1) [ CdxN2x+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 Tuny 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.




