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
JIEKTPOHHOM NOANMUCHIO
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 ©
D X TexHo10rMil 1 20

npOMBIILICHHLL

PaGouasi nporpamMma AUCUUNIIUHDI

| B1.0.08 | Marematvka

Y4eObHbIi NnaH: ProC3++b180302-1234 26-14.plx

Kadegpa: 4 Bbiclwen matematukm

HanpaBneHune noaroToBKu:
(cneumanbHOCTD)

18.03.02 3Hepro- n pecypcocbeperatoLime NpoLecchbl B XMMUYECKON
TEXHONOMK, HeTEXMMMU 1 BUOTEXHONOMUN

Mpodunb NOAroTOBKM: OxpaHa  oKkpyatlollerh cpefbl M pauvoHaribHOe  WCrosib3oBaHue
(cneumanusauus) NPUPOAHBIX PECYPCOB

YpoBeHb 0bpasoBaHus:  GakanaBpuaTt

dopma 0byyeHus: OYHas

MNMnaH yyebHoro npouecca

KoHTakTHas pabota )
Cewmectp obyuatowmxcs Cam. | KoHTtpornb TpyAoe ®opma
(kypc ans 3A0) pa60fa yac. | MKOCTb, | MPOMEXYTO4HON
Nekuum MpakT. ' 3ET aTTecTauum
3aHATUSA
M 34 34 75,75 0,25 4
1 3auet
PO 34 34 75,75 0,25 4
yn 34 34 4 36 3
2 3aver
PO 34 34 4 36 3
3 yn 34 34 4 36 3 SKaaMen
PO 34 34 4 36 3
4 ML 34 34 3,75 0,25 2 Saver
PO 34 34 3,75 0,25 2
Vitoro ML 136 136 87,5 72,5 12
PN 136 136 87,5 72,5 12

CaHkT-MNeTepbypr
2026



Paboyasi nporpamMma OuUCLMNIIMHBbI COCTaBeHa B COOTBETCTBMM C doefeparnbHbiM rocy4apCTBEHHbIM 0Opas3oBaTerbHbIM
CTaHOapToM Bbiclero obpasoBaHus no HanpasneHutio nogrotoBkn 18.03.02 3OHepro- u  pecypcocbeperatowime
npoLiecchbl B XMMUYECKON TEXHOSOMN, HedpTEXUMUN N BUOTEXHONOMN, YTBEPXKAEHHBIM nNpukaszom MuHoBpHaykn Poccum
o1 07.08.2020 r. Ne 923

CocraButens (n):
Kangmaoat omsmko-mateMaTMyeckmnx Hayk, OLEHT Kocosckas H.HO.

OT Kadenpbl cocTaBuUTeENS: VBaHoB B5.9.
3asenyownin kadheapon BbICLLE MaTeMaTuKu

OT BbINyCKatoLLeln kadeapsbl: LLlaHoBa O.A.
3aeegytownin kadegpom

MeToaundeckuin oToen: daxpetamHosa A. P.



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 OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

OlNK-2: Cnoco6eH ncnonb3oBaTtb MaTteMaTunyeckume, pusnyeckue, GPU3NKo-XMMmnyeckme, XMmMnUYeckme MeToabl
Ons pelieHus 3aaay4 npodpeccUoHanbHON AeATeNbHOCTU

3HaTb: - OCHOBbl AU dEepeHUMansHOTO M MHTErpanbHOro  UCHUCTEHVsl, AuddepeHUmanbHbIX YpaBHEHUI, Teopuu
BEPOATHOCTEN M MaTeMaTUYECKOR CTaTUCTUKN.

YMeTb: - NpoBoAUTbL aHanu3 yHKUWUIA, pellaTb OCHOBHbIE 3a4ayv TEOPUU BEPOSITHOCTU U MaTeMaTUYECKON CTaTUCTUKM,
pelwaTtb ypaBHeHUs U cucTeMbl audddpepeHumanbHbiX YpaBHEHUIA NMPUMEHUTENBHO K pearnbHbiM npoLeccaM, NPUMEHSTb
mMateMaTuyeckMe MeTofbl NMpu peLleHnn TUNoBbIX NPOECCMOHaNbHbIX 3aaad.

Bnapetb: - ocHoBamMy (hyHOAMEHTamnbHbIX MaTtemMaTMdeckux TEOpWUA W HaBblkaMW WUCMOMb30BaHUS MaTeMaTU4ecKoro
annapara; MeTogamu ctatuctTnyeckon obpaboTku MHopMaumn.




3 COOAEPXAHUE OANCLUMITIUHbI

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

Cemectp
(kypc ons
3A0)

KoHTakTHas
paboTta

Jlek. Mp.
(vacnl) | (vachbl)

CP
(4acnl)

dopma
TeKyLero
KOHTpOns

Pasgen 1. JluHenHas anrebpa

Tema 1. SnemeHTbl NMHenHon anredpsbl.
OnpepenuTtenn, QenWCTBMA C  MaTpuuamy, BEKTOPHOE
NPOCTPAHCTBO, CUCTEMBI MIMHENHBLIX YPaBHEHUN.

Tema 2. BekTopbl B TPEXMEPHOM MPOCTPAHCTBE.

Bektopbl:  TpexmepHOoe  BEKTOpHOE  MpPOCTPaHCTBO,
JNIMHENHbIE onepaumm ¢ BeKTopamMu, OPTOHOPMUPOBAHHbIN
6asuc, ckansipHoe, BEKTOpHOE " CMeLLaHHoe
npoun3seaeHus.

Pazgen 2. AHanutnyeckasi reomeTpus

Tema 3. AHanuTn4eckas reoMeTpusi Ha MITOCKOCTU.
AHanutuyeckas reomMeTpus: npocTerlune 3agadn  Ha
MeTOA KoopAWMHAaT, YpaBHEHMEe MNPSAMOM Ha MNNOCKOCTH,
KpuBble BTOPOro NOpsiAKa.

Tema 4. AHannTnyeckasi reomeTpua B NPOCTPAHCTBE.
YpaBHeHune MAOCKOCTN,  ypaBHEHMWS npsmon B
npoctpaHctBe. [loBepxHOCTM 2-f0  nopsgka WM UX
NPUMEHEeHWe Ha NpakTuKe.

UToro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauum u npoMexyTouHasi attectaumst (3a4eT)

19

19

18,75

19

OK

75,75

Pasgen 3. OuddepeHumnanbHoe wucuyucreHne dyHKLnm
OAHON NepeMeHHoM

Tema 5. Mpepensl, HENPEPLIBHOCTb.

Mpenen nocrnefoBaTensHOCTU Z yHKUMN.
3ameyvaTenbHble npegenbl. BeckoHeyHo Marnble M KX
cpaBHeHue. BeckoHeyHo 6GornbluMe U UX CpPaBHEHUE.
HenpepbiBHOCTb. TeopeMbl O  (OYHKUMSIX, HENpPepbIBHbIX
HaoTpeskKe.

Tewma 6. NponssogHasa u gudpdepeHuman.

OnpegeneHne 1 reoMeTpUYecKnini CMbICIT MPOU3BOSHOMN.
lMpousBodHble  OCHOBHbIX  3MEMEHTapHbIX  PYHKUMA.
MpousBogHass  cnoxHon  pyHkumn.  OudbdbepeHuman.
OkcTpemym. dopmyna Tennopa.

Pasgen 4. UHTerpanbHoe ucynucneHune

OK




Tema 7. HeonpeaeneHHbIn HTerpan

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

Tema 8. OnpeaeneHHbIn nHTerpan.

OnpepgeneHne, CBOWCTBa OMNPeAENeHHOro WHTerpana,
Teopema bappoy,

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

Mpunoxexus.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauum u npoMexyToyHasi attectaumst (3a4eT)

34

34

Pasgen 5. QuddepeHumnanbHble ypaBHEHUSA U paabl.

Tema 9. AndppepeHuymnanbHble ypaBHEHUS.

3apavya Koww un kpaeBas 3agaya (popMynmpoBku),
obuee pelueHue n obmii

WHTerpan, ypaeHeHus 1-ro nopsigka, cBogdwmecs K
KBagpaTypam, CTpyKTypa

0o6Llero peleHust NIMHEMHOIO YpaBHEHUS 2-T0 Mopsaka,
NNHENHbIE YpaBHEHUS C

MOCTOSIHHLIMWU ~ KO3(PPULNEHTAMU, CUCTEMBI  JIMHEWHbIX
YpaBHEHWUI, NPUMNOXEHUS

anddepeHumnanbHbIX YpaBHEHUIA B TEOpUM KonebaHui

Tema 10. Pagpl

MpwusHakm CXOOUMOCTM YMCIOBbIX psaoB,
PYHKUNOHamMNbHbIE  psabl, pPaBHOMEpHasi CXOOUMOCTb,
CTeneHHble psiabl, Teopema Abens.

OnddepeHunpoBaHne U  UHTENPUPOBAHNE  CTEMEHHbIX
pagoB, pag Tewnnopa, pasnoxeHue B psg  Tennopa
OCHOBHbIX 3fIEMEHTapHbIX (YHKUWNA, pag

dypbe, pasnoxeHne KyCOYHO-HENpepbIBHON (YHKUMU B
psg ®ypbe, HEpaBEHCTBO

Beccens u paBeHcTBO lNapceBans.

Pazgen 6. (DYHKLI,VII/I HECKOJIbKMUX MepeMeHHbIX U KpaTHble
MHTEerparnbl.

Tema 11. OYHKUNU HECKOMBKUX NEPEMEHHBIX.

YacTHble NpPou3BOAHbIE, nponssogHas CNOXHOM
dyHKUUK, anddepeHuymnan,

lMpousBoaHasi No HanpasneHuto, rPagneHT. SCTpPeMyM.

Tema 12. .KpaTHble 1 KpUBONMHENHbIE NHTErpanbl.
[BOMHOM 1  TPOWMHOW  MHTerpasnbl, KPUBOJIMHENHbIE
uHTerpansl 1-ro n 2-ro poaa,

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

UToro B cemecTpe (Ha kypce ans 3A0)

OK

KoHcynbTaumm u npomexyTouHas attectauus (Ak3ameH)

34

34

33,5

Pasgen 7. Cny4daiHble cobbITUSA U criyYariHble BENUYUHBI




Tema 13. CniyyanHble cobbiTus
CobbiTust 1 OercTBUSt Hag HUMW. TeOpeMbl CROXEHUS U

YMHOXEeHUA.

dopmyrna nonHomn BeposiTHocT. Cxema BepHynnu 9 9 1

Tema 14. CniyyariHble BEMUYMHDI.

[nckpeTHble 1 HenpepbiBHbIE CryYanHble BENWYMHLL. Pag
pacnpefeneHusi, NAOTHOCTb  BEPOATHOCTH,  (DYHKUMSA
pacnpefeneHns. Yvucnosble XapakTePUCTUKU CryYanHbIX 9 9 1
BennynH. OCHOBHbIE 3aKOHbI pacnpeaeneHns

Pazgen 8. OnemeHTbl MaTeMaTU4eCKoM CTaTUCTUKN

Tema 15. MNpocTenume 3agaym CTaTUCTUKN

"eHepanbHas COBOKYMHOCTb, BblbOpKa " ee
Xapaktepuctuku. 'mctorpamma.
ToyeyHas n nHTepBarnbHas oueHKa napaMeTpoB. 9 9 1

O,K

Tema 16. NpoBepka CTaTUCTUYECKMX TMMNOTES
Owubkn 1-ro un 2-ro popga.
CpaBHeHue cpegHux u gucnepcun.

Pewatouwee npasuno.

KpuTepuin cornacusi xu-ksagpar. 7 7 0,75
Wtoro B cemecTpe (Ha kypce ans 3A0) 34 34 3,75

KoHcynbTaumy 1 npoMexytovHas aTrectaums (3ayer) 0,25
Bcero koHTakTHasa pa6orta u CP no gucuunnuvHe 277,5 121

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBaHmne y‘-I66HbIM nraHoM He npeaycMoTpeHO

5 BANNBbHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUSA

VMcnonb3oBaHne GannbHO-PEVTUHIOBON CUCTEMBI HE MPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEAICTB OLIEHUBAHUSA PE3YJILTATOB
6.1 NMoka3aTenu oLleHUBaHUA OBYYEHUA

Kopg komneTeHumm

MokasaTenu oueHnBaHUA pe3ynbTaTtoB 06y‘-IeHVIH

OrllK-2

[emMoHCTpupyeT  3HaHWs  OCHOB  aHanuMTMYecKoM U1 nNuHerHom  anrebpsbl,
AndpbepeHunansHOro U MHTErpansHOro MCYUCHEHUs, NocnefoBaTenbHOCTM U psabl,
YMCnEeHHble  MeTodbl,  (OYHKUUW  KOMMIEKCHOTO  MEepPeMEHHOro,  dreMeHThbI
hYHKLMOHaNbLHOro aHanm3a, BEKTOPHbIN aHanus.

MpumeHseT MaTemaTMyeckuin annapaT  uccnegoBaHus  YHKUWA,  NMHEHON
anrebpbl, aOuddepeHLMansHOrO U MHTErpanbHOr0  UCYUCNEHUS,  PSAOB,
OnddepeHumanbHbiX YpaBHEHUN, TeopUM (YHKUUWN KOMMSIEKCHOMO MNepeMeHHOro,
YUCMEHHBbIX METOAO0B.

Brnageet metogamu pelleHus 3agad ¢ NpMMEHEHUeM TeopeTUYECKNX OCHOB BbiICLLEN
MaTeMaTuKu.

6.2 Cuctema u KpuTepuM oLleHUBaHUA

Llikana oueHnBaHua

Kputepum oueHnBaHms cchopMnMpoBaHHOCTN KOMMNETEHLMI

YcTHoe cobecenoBaHue MucbmeHHas paboTa

5 (oTnunyHO)

Obyyatowmiics nokasoiBaeTt | OGyvaoWmMncs OeMOHCTPUpYeT NpaBuIlbHOE
BCECTOPOHHee M rnybokoe  3HaHMe | MOHMMaHWMe  ycrnoBus  3agayn,  BnageHuve
OCHOBHbIX NOHATUN " TEOPEM | HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
MaTeMaTuKu, CBOOOOHO OpMEHTMpYeTCs B [ TeopeM U opMyn Onis ee pelueHus. Ymeet




OCHOBHbIX NOHATUSAX, TepMuHax "
oripedeneHuax nNpu  oTBeTe;  yCBOWI
OCHOBHYIO nuteparypy; npossngaeTt
TBOpYECKMe CNOCOBHOCTM U LUMPOKYHO

apyamumio B MCnosib3oBaHUn yqe6Horo
mMmartepmnana.

NPUMEHsATb  MaTemaTMdeckuin annapaTt Ans
peanu3auuMu nnaHa pelleHus 3ajavv U, ecriu
3TO Heobxogumo, MOXeT MpeacTaBUTb €ero
rpadoudecku. Nonyunn npaBunbHLIN OTBET.

OOyuvarowmincs nokasbiBaeT [OCTATOYHbIN
YPOBEHb  3HAHUA  OCHOBHbIX  TEOPEM;

OOyuvamowmncs OeMOHCTPUPYET  MpaBuilbHOE
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
. noHMMaHWe  yCnoBus  3ajayv, BnageHue
onpeaeneHunsix; gonyckaet
4 (xopoLuo) HaBblkaMy ero aHanmsa, Bblbopa HYXHbIX
He3HaunTenbHbIe MOrpeLIHoCcTU npu
TeopeM u GOopMyn ONA  ee  peLleHust.
OoTBETax Ha BOMNPOCHl 3K3aMeHaLMOHHOro 6
buneta U [JOMONMHUTENbHbIE  BOMPOCHI Flonyckaet HesHauuTesbHbIe oLnbkA.
npenoaasaTens.
Obyuvatoymiics nokasblBaeT 3HaHWSA
yyebHOro marepvana B MWHUMANbHOM
obbewme; MOXeT chopmMmynunpoBaTb y
OOy4yarowminca BHUKAET B CMbICIT  YCrOBUS
OCHOBHblE 3aKOHb, NOHATMSA "
3a4aun, MOHMMAaET MMaH ee peLueHus, OJHaKo,
3 (yooBneTBOpUTENbHO) ONPEACNERNA, HO Mpu 3TOM, AONYCKaR | o™ viower B nonHo Mepe C MNOMOLLbIO
yA P GonbLuoe KONM4ecTBO
. mMaTtemaTU4yeckoro annaparta peanu3oBaTb ee
HenpuHUMNManbHbIX OWWboK; JonyckaeT

CyLLeCTBEHHble OWMOKM B OTBETE Ha
9K3aMeHe, HO MOXeT YCTpaHuTb WX noj
PYKOBOACTBOM NpenofaBaTensi.

peLleHe.

Obyvalowmncs He wuMeeT [OCTAaTOYMHOro

YPOBHSI 3HAHUS AWCLMMIINHBI, HE MOXET
chopMynupoBaTb  OCHOBHble  TeopeMbl; | ObyvaloWmincss He MOXET npoaHann3npoBaTb
5 MIOXO  OPMEHTUMPYeTCss B OCHOBHbLIX | YCrOBME 3ajayu, HaMeTWUTb MilaH ee peLueHus,
MOHATUSAX U ONpPedeneHnsX; NIoXo 3HAKOM | He BnageeT MaTeMaTU4eckum  annapaTom.
(HeyooBneTBOpPUTENBHO) - o -
C OCHOBHOW nuTepaTypou; gonyckaeT npu | [peacraBneHne 4yxon paboTtbl, OTka3 oT
OoTBETE Ha 9K3aMeHe CYLIEeCTBEHHbIE | BbINOMNHEHUS 3a4aHUs.
OLMOBKN U HEe MOXET YCTPaHWUTb WX Oaxe
nof PyKOBOACTBOM MpenofaBaTensi.
. O6yyvatowmincsa €MOHCTPUPYET MnpaBuUIlbHOE
OOGyvatowminca  nokasbiBaeT  rnybokoe y t A PvPy P
_ NMoHMMaHWe  YCnoBUS  3ajayu,  BnageHue
3HaHME OCHOBHbIX MOHATUA U TEOPEM,
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX

3ayTteHo

CBOOOAHO OPMEHTMPYETCA B  OCHOBHbIX
MOHATUSIX, TEPMUHAX W OnpefeneHusx;
ycBoun OCHOBHY!I0 nuteparypy;
nposiBsieT TBOPYECKMe CnocoGHOCTM B
“cnonb3oBaHUK y4ebHOro Matepuana.

TeopeM u opmyn Ana ee peweHus. YMmeet
NPMMEHATb  MatemaTMyeckuin annapaTt Ans
peanus3auuMu nnaHa pelleHus 3ajadv U, ecrnu
3TO HeobxoaMMO, MOXeT MpeacTaBUTb €ero
rpacpuyeckun. MNMonyyunn npasunbHbIA OTBET.

He 3a4teHo

Obyuvalowmincs He wuMeeT [OCTAaTOYMHOrO
YPOBHS  3HAHMS  AWCLMMNMHBI,  MJIOXO
OPWEHTUPYETCSH B OCHOBHBLIX MOHSTUAX W
onpeaeneHunsx; nrioxo 3HaKOM C OCHOBHOW
nuTepaTtypow; JonyckaeT npu OTBeTe Ha
3a4yeTe CylleCTBEHHble OwWubkn u He
MOXEeT  yCTpaHuTb UX  Jaxe  nopj
PYKOBOZACTBOM Npenogasarens.

Obyuvalowmncs He MOXeT npoaHanuanpoBaTb
yCcrnoBue 3afadn, HaMeTUTb MMaH ee peLUeHus,
He BnageetT MaTeMaTM4yeckMM annapaToMm.
MpeactaBneHne u4yxon paboTbl, OTKa3 oT
BbINOMHEHUS 3afaHus.

6.3 TunoBble KOHTPOJbHbIE 3aAaHuA n/vnn nHble mMaTtepuanbl, UCnonb3yeMble ANA OUeHKU pe3ynbTaTtoB

obyueHus

6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n

dopMynnpoBKN BONPOCOB

Cemectp 1

Mpon3BoaHbIE OCHOBHbLIX aneMeHTapHbIX dyHKuun. dopmyna Tennopa.

OcHoBHble npaBuna gugdepeHUnpoBaHS.

OnpegeneHne n reoMeTpn4eCcknin CMbICN NPON3BOLHON.

TeopeMbl 0 PYHKLMAX, HENPEPBLIBHLIX HA OTPE3Ke.

HenpepbiBHOCTb. Knaccndumkaums Toyuek paspbiBa.

BeckoHeuHO GonbLUMe U X CpaBHEHNE.

BbeckoHeyHOo marnble 1 nx CpaBHeHMe.

O|N|[oO(fO|A~|[W[IN]|—

3amevaTenbHble npegenbl.




Mpenen nocnenoBaTenbHOCTM U OYHKLNK.

10 [MoBepxHOCTN 2-ro nopsaka U UX NpUMeHeHve.
11 YpaBHeHUa NpsiMOK B MPOCTPaHCTBE.
12 YpaBHEHME NIoCKOCTH.
13 KpuBble BTOporo nopsaka.
14 YpaBHeHWe NpsiMOi Ha NOCKOCTMW.
15 MpocTenwmne 3agavm Ha MeTo KOOpAMHaT.
16 CwmellaHHoe Npon3BeaeHE BEKTOPOB.
17 BekTopHOe nponsBefeHne BEKTOPOB.
18 CkansipHoe Npou3BeaeHE BEKTOPOB.
19 BekTopHOe npocTpaHCcTBO. JIMHENHbIE OnepaLmmn ¢ BEKTOpaMM.
20 MeTop Naycca pelueHunsa cuctem.
21 JInHelHble cnuctemnl ypaBHeHuin. Popmynbl Kpamepa.
22 [encteusa ¢ matpruamum.
23 Onpegenutenu.
Cemectp 2
24 YpaBHeHus 1-ro nopsgka, cBogsLumecd K ksagpatypam.
25 3apava Kowwm 1 kpaeBas 3agadva ons ypasHeHus 1-ro nopsgka.
26 ABCOnNTHas U yCroBHast CXOANMOCTb.
27 HecobCcTBEHHbIV MHTEerpar, onpeaeneHne 1 CBONCTBA.
28 BbluncneHme gnviHbl oyrm KpMBOW.
29 BblucneHuve nnoLwaam nnockon urypel.
30 WHTerpnpoBaHmne no Yyactam B ONpefeneHHoOM WHTerpane.
31 3ameHa nepemMeHHOI B onpeaeneHHoM WHTerpare.
32 Teopema bappoy. ®opmyna HetotoHa-J1enbHmua.
33 Teopema o cpegHem.
34 OnpepeneHHbI MHTErpan, onpeaeneHe u CBOMCTBA.
35 WHTerpmpoBaHue TPUroHOMeTPUYECKNX BbIPaXKEHUN.
36 WHTerpmpoBaHue nppaumoHanbHbIX BbIpaXKeHUN.
37 PasnoxeHne paumoHanbHbIX 4poben Ha npocTenLume.
38 MHTerpypoBaHue no YyacTam B HEoOnpeaeneHHoOM uHTerparne.
39 3ameHa nepeMeHHON B HEONPeAENEeHHOM MHTerpare.
40 HeonpegeneHHbl MHTErpan, onpeaeneHme u CBOMCTBa.
41 dopmyna Tennopa.
42 Heobxoanmoe ycnoeue skcTpeMymMa. [JocTaTouHble YCMOBUS SKCTpEMyMa.
43 TeopeMbl 0 agudepeHunpyemMbIX PYyHKLUSX.
44 OnpegeneHne n reomeTpuyeckuin cmbicn auddepeHumana.
45 MpounssoaHas pyHKUMMK, 3a4aHHON NapaMeTpUYECcKU.
46 MpounsBoaHas CroXHON yHKUUN.
Cemectp 3
47 TporHon nHterpan. OnpegeneHne n NPUNoXeHUs.
48 [1BOMHON MHTErpan B NONSPHLIX KoopAUHaTaX.
49 [lBonHOM nHTerpan, onpegeneHme u reoMeTpmyeckuim CMbICIl.
50 OKCTpeEMYM.
51 MponssoaHasi N0 HanpaBneHuto, rPaaneHT.
52 OuddepeHuman, onpegeneHmne u reoMeTpmyeckmim CMbICH.
53 YacTHble Npon3BogHbIe, onpeaeneHne n reoMeTpuyYeckuin CMbICH.
54 HepaBeHcTBO Beccens n paBeHcTBO NapceBans.
55 Teopema OQupuxne.
56 Psan ®ypbe, onpegeneHve u CBOWCTBA.
57 Psgn Tennopa, pasnoxeHue B pag Tennopa OCHOBHbLIX afIeMEHTapPHbIX  (OYHKLIUNA.
58 CTteneHHble psabl, Teopema Abens.
59 DyHKUMOHanbHbIE Psifbl, pPABHOMEPHAs CXOAMMOCTb, AnddepeHLMpOoBaHME N MHTETPUPOBAHNE PSIOOB.
60 ABcontoTHasa 1 yCrioBHas CXOAUMOCTb.
61 3HakonepeMeHHble psgbl. MpusHak JlenbHuua.




62 rlpI/I3HaKI/I CXOOMMOCTU NONOXNTEnNbHbIX YACIOBLIX pAOO0B

63 MpunoxeHus anddepeHLmManbHbIX YypaBHEHNI K TEOpUM KonebaHui.

64 Cuctembl NUHeHbIX AuddepeHUmanbHbIX YpaBHEHUIA.

65 JInHenHble ypaBHEHUS 2-r0 Nnopsiaka ¢ NOCTOAHHbLIMU KO3hduLmeHTamu.

66 Bapuaumsa npon3BonbHbIX MOCTOSAHHbIX.

67 CT1pykTypa obLiero peleHs NMHENHOro ypaBHeHNs 2-ro nopsiaka.

Cemectp 4

68 Kputepuii cornacusa xu-ksagpar

69 CpaBHeHne aucnepcuii no ABym Bblbopkam.

70 MpoBepka cTaTucTnyecknx rmnotes. Owmnbkn 1-ro n 2-ro poga.

71 [oBeputenbHbI MHTEpPBan Ansa gucnepcun

72 [oBeputenbHbI MHTEPBa ANg MaTeMaTUYecKoro OXXuaaHus

73 CTaTucTMyeckne OLEHKN MaTeMaTUYeCcKoro OXXmaaHus U AMcnepcun.

74 CraTtnctnyeckasi oLeHKka HeU3BeCTHOrO NapaMeTpa pacrnpeaeneHusi: CoOCToATENbHOCTb, HECMELLIEHHOCTb.

75 CnyuyanHas BbIOOpKa U ee YMCroBbIe XapaKTepUCTUKN

76 HopmanbHoe pacnpegeneHue.

77 MokasaTenbHOe pacnpegeneHue.

78 BuHoMmnanbHoe pacnpegeneHue.

79 HepaBeHcTBO Yebbiwesa. 3akoH 60mbLINX YMcen.

80 Yncnosble XapaKTepUucTukn CJ'IyLIaIZHbIX BEJIMYMH. MaTeMaTun4veckoe oXxXunagaHume, aucnepcuad, MmegmaHa.

81 Hel'lpeprBHble CJ'IyHaI;IHbIe BeJMMYUHbI, MNJTIOTHOCTb BEPOATHOCTMU, (*)yHKLLI/IFI pacnpegeneHna.

82 [unckpeTHble cnyyanHble BeNMYUHLL. Paa pacnpegeneHus.

83 Cxema bepHynnu.

84 dopmMyna NoMHOM BEPOATHOCTU.

85 TeopeMbl CNOXEHUSA N YMHOXEHUS.

86 CnyvaiHble coObITUSI U 4ENCTBUS HAL HUMM.

87 YcnoBusa HE3aBUCUMOCTU MHTErpana 2-ro poga oT NyTu.

88 dopmyna MNpuHa.

89 Kpu1BOnMHENHbIN MHTerpan 2-ro poaa.

90 KpuBonuHenHbln nHTerpan 1-ro poaa.

6.3.2 TunoBble TecTOBble 3a4aHUA
He npegycmoTtpeHo.
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHusA (3agayun, Kenchbl)
TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3afaHunA (3a4ayu, KENChl)HaXoaaTCs B NpuUnoxeHun K gaHHon Prif.

6.4 MeToanyeckue maTepuansbl, onpepensiowme npowleaypbl OLleHUBaHUA pe3ynbTaToB 0by4eHUs
6.4.1 YcnoBus aonycka oby4aroLerocs K npoMexXyTo4HOM aTTtectalmMm U NOpAAOK NMMKBMAAUUN akageMn4yecKomn
3a0/MKEeHHOCTHN

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CM6IMYMNTO
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOYHOM aTTecTaLum obyyaroLLmnxcsa»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTaumum nNo AgucUmUniiMHe

YcTHada + MucbmeHHasn + KomnbloTepHoOe TecTupoBaHue WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTalMmu No QUCLUNIHe

B03MOXHOCTb NOMb30BaTLCA CMPaBOYHLIMU Tabnuuamu;
Bpemsi Ha noarotoeky oTeeTa 45 MUHYT

7. YYHEBHO-METOANWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
7.1 YyebHana nutepaTtypa

ABsTOp 3arnasve | UspaTtenscTBo | o4 nsgaHusa | Cchbinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Oypakos, b. K. KpaTtkun Kypc BbICLIEN | KpacHosipck: Cubupckuit http://www.iprbooksh
anrebpbl 1 aHanuMTU4YecKown deneparnbHbiit 2017 op.ru/84222.html
reomeTpum YHUBEPCUTET




Yrnvpx KO. T JInHelHasa anrebpa. Omck: OMckuii http://www.iprbooksh
AHanutnyeckas reomeTpus rocyapCTBEHHbIN 2013 0p.ru/24895.html
yHuBepcuteT nm. ®.M.
[ocTtoeBckoro
Kynukoga, H. A, |JlnHenHaga anrebpa. http://www.iprbooksh
dapeesa, O. B. AHanuTuyeckas reomeTpus. Camapa: Camapckui op.ru/105212.html
OnddepeHunansHoe " rocyaapcTBeHHbIN 2019
WHTErpanbHoOe UCYUCIEHMS. TEXHUYECKNIA
OnddepeHumnancHble yHuBepcuteT, 36C ACB
ypaBHeHUS
7.1.2 lononHuTenbHasa y4yebHaa nutepartypa
Psbyuwuko, A. M., |ngnBmaoyaneHble  3agaHud http://www.iprbooksh
bapxaTtos, B. B.,|mo BbiCclIen MmaTeMaTuke. 0p.ru/20266.html
HepxaseL, B. B, |[Yactb 1. JluHenHas n
KOpyTb, n. E., | BexTOpHas anrebpa. MuHck: Bblwaniwas 2013
Pabywko, A. I. AHanuTuyeckas reomeTpus. Lwkona
OndpdepeHunansHoe
ncumcneHne dyHKUMM OgHOM
nepemeHHown
PabyLwuko, A. M., | nguBmaoyanbHble  3agaHud http://www.iprbooksh
Bapxatos, B. B.,|no BbiCllen MmaTematuke. op.ru/20274.html
Oepxasey, B. B. [Yactb 2. KomnnekcHble
KOpyTb, n. E., |uucna. HeonpegeneHHble u
Pabywiko, A. IT. onpeneneHHble  uHTErpansl. MwuHck: Bbiwaniwas 2011
DyHKL MK HECKOINbKNX Lwkona
nepemMeHHbIX.
OObIKHOBEHHbIE
anddepeHumnancHele
ypaBHEHMS

7.2 MNMepe4eHb nNpoceccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CMPABOYHbIX CUCTEM

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

7.3 NepeyveHb NNLIEH3MOHHOro U CBOGOAHO pacnpoCcTPaHAEMOro NporpaMMHOro oecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

7.4 OnucaHune maTtepuanbHO-TEXHMYECKON 6a3bl, HeOGOXo0aMMOMN ANA OCYLUEeCTBNEeHUA obpa3oBaTeNbHOro
npouecca no gucumnnumHe

AyauTopus OcHalueHne

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Aocka
JlekunoHHas ¥ A PyA 4 P A
ayautopus

CneunanuaunpoBaHHasi Mebernb, gocka
YuebHas ayautopus




MpunoxeHune

paboueii Nporpammbl AUCUMNNUHLI  MaTemaTtuka

HaumeHosaHue OUCL{UI'IHUHI:,I

no HanpasneHuto nogrotoskn 18.03.02 SHepro- 1 pecypcocHeperaroLme NpoLecchl B XMMUYECKOW TEXHOMOIMK,
HedTEXMMUN N BUOTEXHONOINMN

HanmeHoBaHue Ol (npodmng): OxpaHa okpyKatoLLen cpeapbl 1 paLMoHarnbHOe UCNOMNb30BaHME NPUPOOHbIX
pecypcoB

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

Ne n/n | YcnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3adaHui (3agad, Kenmcos)
CemecTp 1
1 Kakasi 13 gaHHbIX MaTpuL, He UMeeT 0BpaTHYy0?

1 2 3 1 2 4 2 11
1) (2 3 0) 2) (1 0 O> 3) (O 3 4)
1 0 0 3 2 4 0 01

2 1 2 3 1 2 3
A=<0 2 4>B=<0 1 1>.Ha|7m4 AB

2 1 -1 0 0 1

3 Kakyto KpuBYIo 3afaeT ypaBHeHue x2 — x + 4y? + 2y = 0?
1) annunc  2) runepbony 3) napabony

4 Hantn kocuHyc yrna mexagy sBektopamn a = (1,2,1) b = (2,-1,-1)

5 Kak nameHuTCcsa cmellaHHOe Npon3BefeHne TPeEX BEKTOPOB, ECININ 3aMEHUTb
(abc) na (cha)?

6 Yepes Kakylo U3 aTUX TOYEK MPOXOANUT MIOCKOCTb 2x —y + 3z — 3 = 07

HNEG2 - L2 HE®G -2 -1

7 MapannenbHbl N1 gBe NNOCKOCTH ?
2x—y+3z—3=0wu —4x+2y—-6z+10=0

8 Kakoli BbIBOA cniegyeT U3 paBeHCcTBa a X b = 0, rae a u b — HeHyneBble BEKTOPbI ?
9 Bbluncnutb lirr(; x/tg(2x)

X—
10 Bbiuncnutb yron, nog koTopbim rpadmk dyHkumum f(x)nepecekaet ocb OX.

1
f(x) = ﬁtg(3x), x € (—m/3;m/3)

CemecTtp 2
1 CKOnbKO NMPOM3BOMbHbIX MOCTOSIHHBLIX JOHKHO cofepxaTb obLuee pelleHne
ypaBHeHus f(x,v,y,y'")=0 ?
2 HaiiTn obLiee pelueHne ypaBHeHus y' + 2xy = 0
3 HaiiTn obLiee pelueHne ypaBHeHust y"' + 4y = 0
4 HaiiTn obLiee pelieHve ypaBHeHust y"' +y — 2y =0

5 Pewwuts 3agady Kowm: y' +y = e*, y(0) = 1,5




cTp. 2

Kakol n3 npnsHakoB CXOOMMOCTU HY>KHO NPUMEHMUTb K psigy mezin ?
1) cpaBHeHua 2) Nanambepa 3) JlenbHuua

Myctb S, = Z’{‘(—l)“% , S = Zf""(—l)“% . BepHo nn, ut0 |S — S35 < 0,17

HaHbl nonoxutensHble psaabl 1) X7 u,n 2) ¥:7* v,, npuuem psg 2) cxoguTtcs U u, /v, — 2npun -
+oo. Torga pag 1) :

A) pacxogntcs  B) cxogutcst  B) HeT onpeneneHHoro oteeTa

Haintin koadpuUMeHT npu x? B pasnoxeHnn yHKUMK x - In(x) B pag Teinopa B OKPECTHOCTM TOYKU
x=1.

Cemectp 3

MpagueHT dpyHKuUN f(x,y,z) B HEKOTOPOMN TOYKE paBeH

Vf = 4i — 2j + V/5k . BolucnnTb NPOU3BOAHYIO (DYHKLUMUS B 3TOI TOUKE MO HanpasneHuio Bektopa Vf

HaiiTn KpmBonMHenHbIN nHTerpan 2-ro poga ¢ Pdx + Qdyno rpanuue ABCA TpeyronbHuka ¢

BepwuHamu A(0; 0), B(1; 1), C(0; 1), ecnu nssBecTHO, 4TO
aQ 9P _
———=17
dx 0dy

HaiiTn KpmBonMHeHbIN nHTerpan 2-ro poga ¢ Pdx + Qdyno rpanuue ABCA TpeyronbHuka ¢

BepwuHamu A(0; 0), B(1; 1), C(0; 1), ecnu nssBecTHO, 4TO
aQ P _
——-—=07
ox ay

BbluMCUTL KPMBOMMHENHBIN MHTErpan 2-ro pogda § xdx + dyno rpaHuue cektopa kpyra x? + y? <
10<x, 0<y.

Bbuncnutb ansepreHumio BektopHoro nons F(x,y, z) = xi — xyj + xyzk B Touke (1; -1; 2)

Bblumncnutb potop BekTopHOro nons F(x,y, z) = xi — xyj + xyzk
B Touke (1; -1; 2)

A,B,C—cny4anHble cobbitusa. CobbiTne DcoctonT B TOM, YTO npom3owwsio C u xotst 661 0gHO 13
cobbiTuii A n B. Belpasute D cdoopmyrnon yepes A,B,C.

A,B,C—cny4anHbie cobbitusa. CobbiTne DcocTonT B TOM, YTO Unu He npomsoLwurio C nnm npounsoLuno
X0Tsa 6bl 0gHO M3 cobbiTun A 1 B. Beipaautb D dpopmynow yepes A,B,C.

A u B HeszaBucuMble cobbiTus, P(4) = 0,75 P(B) = 0,8. Hantn P(A + B)

Cemectp 4

A,B,C—cny4aiiHble cobbiTus. Cobbitne DcocTtont B TOM, 4TO npomsoLwsio C 1 xoTa 66l 0gHO u3
cobbiTuin A n B. Beipa3ute D coopmynoi yepes A,B,C.

A,B,C—cny4ariibie cobbiTusi. CobbiTe DCOCTOMT B TOM, YTO UIK He npour3owwsno C unm nponsoLusno
xoTs 6bl 0gHO M3 cobbiTuin A 1 B. Beipasntb D dhopmynoi yepes A,B,C.

A u B He3aBucuMmble cobbiTus, P(A) = 0,75 P(B) = 0,8. Hantu P(A + B)

BepoaTHOCTb nonagaHus B Lenb npy ogHoM BeicTpene paBHa 0,8. KakoBa BepOATHOCTb, YTO U3 4-x
BbICTpenoB 6yaeT poBHO 2 nonagaHusa?




cTp. 3

BepoaTHOCTb nonagaHus B Lenb npu ogHoM BbicTpene paBHa 0,8. KakoBa BEpOATHOCTb, YTO U3 4-X

BbICTPENOB He OyAeT HM OgHOro nonagaHua?

CnyvainHas BenuumHa X npuHnmaet 3HadeHus 1,2,3,4 ¢ BepOSsTHOCTAMU
0,1; 0,2; 0,3; 0,4. Hanntn matemaTtn4yeckoe oxmgaHue X

MNOTHOCTb BEPOATHOCTM BENUYUHBI X paBHa
_ (0,5cos(x), |x| <m/2
f@) _{ 0, |x|>mn/2

Hantn matemaTtnyeckoe oxmagaHue X

MNoTHOCTbL BEPOSTHOCTM BENWUYMHBI X paBHa
_(0,5cos(x), |x| <m/2
e _{ 0, |x| >m/2

Hartu BeposiTHOCTb TOro, Uto 0 < X < 1 /6

[1NoTHOCTb BEPOATHOCTM BENUYMHBLI X paBHa
0,5x, 0<x<2
f(x)_{o, x<O0wmx > 2
Hantn gncnepcuio X

10

HaliTn BEpOATHOCTb, YTO CyMMa O4YKOB NMpu ABYX DpOocaHMaX KOCTU paBHa 47




