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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-2: Cnoco6eH ucnonb3oBaTb MaTemaTuyeckue, pusnyeckue, hMsaMKo-XxMumMm4eckne, XuMmn4eckmue metToabl
ANA pelueHus 3aaa4v npocdeccUoHanbLHoON AesaTenbHOCTU

3HaTb: — OCHOBbI AHaNUTUYECKOM W nUHenHoW anrebpbl, AnddepeHUnansHOr0 M UHTErpanbHOro  UCUYUCNEHMS,
nocneaoBaTensHOCTU U PSAabl, YACNEHHbIE MEeTOAbI, YHKLUMMU KOMMNNEKCHOTO NepeMeHHOro, aneMeHTbl PyHKLNOHANbHOro
aHanu3a, BEKTOPHbIV aHanus.

YMeTb: - NpUMeHATb MaTtemMaTUYecKuin annapat uccrnefoBaHus (OYHKUUIA, NUHeHOW anrebpbl, anddepeHumnansbHoro u
WHTErpansHoOro ucuyucneHus, psaos, avddepeHumansHbiX YpaBHEHUNA, Teopun (PYHKLMIN KOMMIEKCHOrO NepemMeHHOoro,
YNCNEHHbIX METOLOB.

Bnapetb: — MmeTogamu peweHna 3agady ¢ NnpumMmeHeHnem TeopeTn4ecknx ocHOB BbICLLEN MaTeMaTUKn




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:
OnpepenuTtenn, [ewcTesns Cc  MaTpuuamu,
BEKTOPHOE NPOCTPaHCTBO, CcUcTEMBI
TNNHENHBIX YPaBHEHWI. 2 3 27

Tema 2. BekTopsb! B TpeEXMEpPHOM

npoCTpaHcTBe:

BekTopbl: TpexmepHoe BEKTOpPHOE

MPOCTPaHCTBO,  NWHENHble  onepauun  C

BEKTOpaMK,  OPTOHOPMMPOBAHHLIN  Gaswc, 2 3 41
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 25

BTOPOrO nopsaka.

Tema 4. AHanuTuyeckass reomeTpusi B 1
npocTpaHCTBe:

YpaBHeHME MNMOCKOCTU, YPaBHEHUSA MPSAMON
B npocTpaHcTBe. MoBepxHOCT 2-ro nopsigka 2 2 25
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 29
TeopeMbl O YHKUMSX, HeNnpepbIBHbIX Ha
oTpeske.

Tema 6. NpounsBogHaa n anddepeHumnan:

OnpegeneHve 1 reoMeTpUYECKUn  CMbICH
NPOU3BOAHON. MponssoaHble OCHOBHBbIX
aneMeHTapHbIX  yHkuuin.  [NpomssBogHas
CINOXHOM DYHKLMN. OvdbdpepeHupman. 2 2 35
Okctpemym. dopmyna Tennopa.




Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexytovHas
atTectaums (3ader)

12

14

182

0,5

Pazgen 4. UHTerpanbHoe ucunucneHune

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

Tema 8. OnpeaeneHHbIn nHTerpan:
Onpepgenenne, cBOWCTBaA  ONpederneHHoro
WHTerpana, Teopema bappoy,

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

30

Pasgen 5. [OuddepeHumanbHble ypaBHEHUS
n psagbl

31

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.

30

Pasnen 6. DyHKLMM HECKOMNbKUX
nepeMeHHbIX U KpaTHble MHTerpanbl

30

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

25




Tema 12. KpaTHble W KPUBOSMHEWHbIE

NHTerpansbl:
[BonHon "
KPMBOMMHENHbIE
poaa,

ycrosus HE3aBMCUMOCTM or nyTv, 2 2 31

NOBEPXHOCTHbIE
TEeopun nons.

TpOVHOM uHTerparbl,
WHTerpansl 1-ro 1 2-ro

MHTEerparnbl. OnemeHTbI

Utoro B cemecTpe (Ha kypce ansa 3A0) 12 14 177

KoHcynbTaumm u npomexxyToyHas
aTTectaums (3a4eT, OK3aMeH)

2,75 10,25

Bcero koHTakTHasa pa6ora u CP no

55,25 369,25

AucuuninuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoektnpoBaHue y4eGHbIM NiaHOM He NpesycMOTPeHo

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

5.1 OnucaHune nokasaTenen, KpUTepueB U CUCTEeMbl OLLeHUBaHUA pe3yribTaToB 00y4eHUusi
5.1.1 Noka3aTenu oueHUBaHUA

Kopn HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pesynbTaToB 00yYeHUs
KOMMNeTeHUMmn cpeacTea

[leMoHCTpUpyeT 3HaHUA OCHOB aHanuMTUYEeCKOW W JIMHEnHoW anrebpbl,
anddepeHLmansHoOro 7] MHTEerpanbHoro ncYmncrneHus,
nocrnefoBaTeribHOCTM U psAdbl,  YUCIEeHHble  MeToAbl,  YHKUUK
KOMMMEKCHOrO MEPEMEHHOro, 3NeMEHTbl  (PYHKLMOHANbHOrO aHanmsa,

o Bonpochl yCTHOIo

BEKTOPHbIN aHanms.
. . | cobecenoBaHus.

OrllK-2 MpumeHseT MaTemaTMyeckui annapat  uccnefoBaHua  OYHKUMNA,

NNHEeNnHon anrebpsl, anddepeHumansbHoro " WHTEerpanbHoro
ucuucneHus, psgoB,  AuddepeHumanbHbiX  YpaBHEHUIW,  Teopuu
PYHKLMI KOMMIIEKCHOTO NEPEMEHHOTO, YNCIEHHBIX METOAOB.

Ob6napaet meTtogamu pelleHust 3adad C NPUMEHEHUMEM TeopeTUYECKMX
OCHOB BbICLLIEN MaTeMaTUKW.

MpakTnko-
OPUEHTUPOBAHHbIE 3afaHus.

5.1.2 Cucrema un

Kputepuu oueHnBaHusA

LLikana oueHnBaHuA

Kputepum oueHnBaHms ccphopmMmMpoBaHHOCTU KO

MMNeTeHLU M

YcTHoe cobecenoBaHue MucbmeHHasn paboTa

5 (oTnnyHoO)

Obyuvatomiics nokasbiBaeT

TBOpYeECKMne cnocobHocTM M LLNPOKYHO | 3TO Heobxoaumo,

maTtepuana.

BCECTOPOHHee K rnybokoe  3HaHue | OByyarowmincs AEeMOHCTPUPYET  MpaBuUiibHOE
OCHOBHbIX MOHSATUI " TEOpPEM | NOHUMaHWE  YyCroBMSI  3adauv,  BrageHue
mMaTemMaTuku, CBOOOAHO OPUEHTMPYETCS B | HABblkaMWM €ro aHanusa, Bblbopa  HyXHbIX
OCHOBHbIX  MOHATUSX,  TEPMUHAX W [ TeopeM U opMyn Ana ee pelleHus. Ymeet
onpefdeneHusix MNpu  OTBeTe;,  YCBOWM | MPUMEHSATb MaTeMaTUYyecKkuin annapaTt ans
OCHOBHY0 nuteparypy; NpoSIBNSIET | peanusaunn nrnaHa pelieHuss 3agadn W, ecnu

MOXeT npeacrtaBntb ero

apyamumio B MCNosib3oBaHUn yqe6Horo Fpad)l/l‘-leCKVl. I'Ionyqvln I'IpaBVIJ'IbeIVI OTBeT.

O6yyatoluminca nokasbiBaeT [0CTaTOYHbIN
YPOBEHb  3HAHW  OCHOBHbLIX  TEOpeM;
OPUEHTUPYETCA B OCHOBHBLIX MOHATUAX W
onpeaeneHusx; aonyckaet

OOyuvamwmncs LEMOHCTPUPYET  MpaBuilbHOE
NMoHMMaHWe  YCMNoBUS  3ajayu,  BnageHue

HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
4 (xopouo) He3HauuTenbHble MOrpeLLIHoCTH npu P Y
TeopeM M cdopmyn Ans ee  peLleHus.
OoTBETax Ha BOMPOCHI 3K3aMeHAaLMOHHOIo
JonyckaeT He3HaunTenbHble OLLUMBKM.
6uneta W  [OMNONHWTENbHbIE  BOMPOCHI
npenogasaTensi.
O6yuvatomincs nokasbiBaeT | OOyyaloLNACS BHUKAET B CMbICN YCIOBUSI
3HaHus y4ebHoro maTtepuana B | 3agayn, NOHMMaeT MnaH ee peLleHusi, OfHako,
3 (yO0OBNETBOPUTENLHO) | MUHUMaNbHOM obbewme; MOXET | He  MOXEeT B TOMHOA Mepe C MOMOLbHO

Cd:)OpMyJ'lI/IpOBaTb OCHOBHbIE 3aKOHbI, | MaTeMaTn4eckoro
NOHATMA W onpepgerneHnd, HO npu 3TOM, | pelleHue.

annaparta peanun3oBatb e€e




pgonyckas 6onbLoe KONnn4yecTBoO
HenpuHUunnmanbHbIX owmnoboK; gonyckaeTt
CyLleCTBEHHbIE ownbkn B OTBEeTe Ha

9K3amMeHe, HO MOXeT YCTpaHUTb UX non
pykoBOACTBOM npenogaBaTterns.

OOyyaomncs He WMMeeT [OCTaTOYHOro
YPOBHSI 3HAHWUSi OUCLMMMMUHBI, HE MOXeT

copMynupoBaTb  OCHOBHble  TeopeMbl; | ObyvaloWmMincss He MOXET npoaHanuanpoBaTtb
5 MOXO  OPMEHTMPYETCST B OCHOBHLIX | YCIOBME 3ajayvu, HaMeTWUTb MIaH ee peLueHus,
MOHATMAX M ONpPeAEeneHnsix; MoxXo 3HAKOM | He BrageeT MaTeMaTMyYecKuM  arnnapaToM.
(HeyooBneTBOpPUTENBHO) o o -
C OCHOBHOW nutepaTypoW; gonyckaeT npw | MpeacrasneHve 4yxoi paboTbl, oTkas oT
OTBETE Ha 9K3aMeHe CYLIECTBEHHbIE | BbINOSIHEHUS 3adaHUs.
OLMOKN U HE MOXET YCTPaHWUTb MX Oaxe
non pyKoBOACTBOM MpenofaBaTernsi.
- Obyuvatowmiics E€MOHCTPUPYET  MpaBurbHoOe
OOyuvarowmiics  nokasbiBaeT  rnybokoe yHatol A PVpYy P
4 NMOHMMaHWe  YCNoOBUS  3ajayu, BrnageHue
3HaHWE OCHOBHbLIX MOHATUA U Teopem,
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX

3a4yTteHo

CcBOOOAHO OPMEHTMPYETCS B  OCHOBHbIX
MOHSATUSIX, TEPMWHAX W ONpeaeneHusix;
ycsomn OCHOBHY0 nutepatypy;
nposiBNsieT TBOPYECKME CMOCOGHOCTUM B
ncnonb3oBaHUMK y4ebHOro Matepuana.

Teopem W dopMyn Ans ee peleHusi. Ymeet
NPUMEHSATb  MaTemMaTMdeckuin annapaTt Ans
peanu3auuu nnaHa pelleHus 3ajadv U, ecru
3TO Heobxogumo, MOXeT MpeacTaBUTb  €ro
rpadoudecku. Nonyyunn npaBunbHbIN OTBET.

He 3a4teHo

OOGyyaomnca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HaHUS  OUCUMMMUHBI,  MIOXO
OPVEHTMPYETCA B OCHOBHbIX MOHATUSIX U
onpefeneHunsix; NioxXo 3HAaKOM C OCHOBHOW
nuTepaTypor; OonyckaeT Mpu OTBeTe Ha
3a4yeTe CyLECTBEHHble OWUbkM U He
MOXEeT  yCTpaHuTb UX  Oaxe  nopg
PYKOBOZACTBOM mpenoaaBaTersi.

OOyyaromncs He MOXET MNpOoaHanM3npoBaTb
yCcrioBue 3agayu, HameTUTb MMnaH ee peLleHus,
He BrageeT MaTemMatMdeckMMm  annapartom.
MpencrtaBneHve uJyxon paboTbl, OTKa3 oOT
BbINOMHEHNS 3a4aHUS.

5.2 TunoBble KOHTPONbHbIE 3aAaHNA UMM UHble MaTepuarnbl, He0O6XoaNMbIle ANA OLEeHKU 3HAHUN, YMEHUN,
HaBbIKOB U (UNK) oNbiTa [EeATENbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n |

dopMynMpOBKM BOMPOCOB

Kypc 1

ABcontoTHasa 1 yCrioBHasi CXOAUMOCTb.

HecobCcTBEHHbIV MHTEerparn, onpeaeneHne 1 CBONCTBa.

BbluncneHne gnvHel oyrm KpuBom

BbluncneHume nnowaam nnockon purypel.

MHTerMPOBaHMe no 4acTtdaM B onpegernieHHOM UHTerpane.

3ameHa nepeMeHHON B OnpeaeneHHoM UHTerpare.

Teopema bappoy. ®opmyna HetotoHa-J1ebHmua.

Teopema o cpegHeMm.

OnpepeneHHbIi MHTErparn, onpeaeneH1e u CBOMCTBa.

WHTerpmpoBaHne TpPUroHOMETPUYECKNX BbIPaXKEHUN.

WHTerpvpoBaHue nppaumoHarnbHbIX BbIpaXeHUN.

PasnoxeHne paunoHaneHbix Apober Ha NpocTenLme.

MHTerI/IpOBaHVIe no 4act4aMm B HeonpenesrieHHOM UuHTerparne.

3ameHa nepeMeHHol B HEOMNpeaerneHHoOM UHTerparne.

HeOI'Ipe,EI,eJ'IeHHbII;I MHTEerparn, onpeageneHne n CBOWCTBa.

dopmyna Tennopa.

Heobxoanmoe ycnosue skcTpeMyma. [locTaTouHble YCoBUS SKCTpemMyMa.

TeopeMbl 0 andepeHunpyembix PyHKUUSX.

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

OnpepeneHne n reomeTpnyecknin cmbicn auddepeHumana

20 MpounsBoaHasa pyHKUMMK, 3a4aHHON NapaMeTPUYECKU.

21 MpounsBoaHasn CroXHON yHKUNN.

22 Mpon3BoaHbIE OCHOBHbIX 3aneMeHTapHbIX dyHKuun. dopmyna Tennopa.
23 OcHoBHble npaBuna gnddepeHUnpoBaHns.

24 OnpegeneHne n reoMeTpn4eCckuin CMbICi NPON3BOLHON.




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. Ownbkm 1-ro n 2-ro poaga
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 TporHon nHterpan. OnpeageneHne n NPUNoXeHus.
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 TunoBbIle TeCTOBLIE 3a4aHuUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNA (3a4a4u, KeUCbl)

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

5.3 MeTtoguyeckue matepuarnsbli, onpegensilolme npoueaypbl oLeHUBaHUS 3HAaHUN, YMEeHUW, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTU4YeCKOro onbiTa AeATerIbHOCTH)

5.3.1 YcnoBus gonycka o6y4atrollerocsi K NpOMeXxyTouHoOM aTTecTauum u NopsaoK NMKBUAaUumM akagemMmmyeckon
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 NPOMEXKYTOYHOWN aTTecTauum no AUCUUNIInHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TeCTUPOBaHME NHas

5.3.3 Oco6eHHOCTU NpoBeAEHUs MPOMEXYTOYHON aTTecTauum nNo AMcUmUnnanHe

* 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
Epmonuukun, A. A.,|3agadvax. Yactb 1 op.ru/35494 .html
Maukesn4, W. 1O, MwuHck: Bbiwaniuas 2014
KanyrunHa, M. A, Lkona
>KaBHepuuk, B. 3,
MariceHs, J1. U.
MariceHs, . U., [Matematuka B npumepax wu http://www.iprbooksh
KanyrunHa, M. A, |3agadvax. YacTtb 2 op.ru/35495.html
JlamuyaHoBckasa, M. B., MwuHck: Bbiwanwas 2014
Maukesny, W. 1O, wkona
>KaBHepunk, B. 3.,
MariceHs, J1. U.
AHaHbeBa, M. C.,|Matematuka Mepmb: Mepmckui http://www.iprbooksh
Bnacosa, W. H, roCyAapCTBEHHbIN 0p.ru/32060.html
Jlypbe, M. I, rymaHumTapHo- 2014
MycuxmHa, W. B., negarorm4eckun
Heppe, I1. T. yHuBepcuTeT
AnaHbeBa, M. C., |MaTemaTtuka Mepmb: Mepmckuii http://www.iprbooksh
Bnacosa, n. H., rocyapCTBEHHbIN op.ru/32059.html
Jlypbe, M. n, rymaHuTapHo- 2014
MycuxumHa, n. B., negarornyeckunn
Heppe, 1. T. yHUBEpcuTeT




6.1.2 lononHuTenbHasa y4yebHaa nutepartypa

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

M-Bo o6pasoBaHua n
Haykun P®, CM6IrTYPI. — 2012
Chne.: CNerTypP

WN.10. ManoBa [ gp.] |MaTtematuka [TekeT]: http://www.nizrp.nar

METOANYECKNE YKA3BHUA M| W oo e e od.ru/metod/kafvys

KOHTPOSNbHbIE 3afaHua angd P mat/2018_04_19 01
Haykn P®, BLUT3

CTyOEeHTOB Bcex CMBrYMTL. — CI6.: 2018 .pdf

crneuunanbHocTen 3a04HON BLITO CI'IéFYI'ITD,"

dopmbl  obyuenns (I, I

CeMecTpbl)

6.2 Mepe4veHb NpoceccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CI1b INYMTA [AnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmMoTevHasa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 MNepeyveHb NULIEH3MOHHOro U CBOGOAHO pacnpoCTPaHAEMOro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8
PTC Mathcad 15
MicrosoftOfficeProfessional 2013

6.4 OnucaHne MaTepuanbHO-TEXHMYECKON 6a3bl, HeOOX0AMMOMN ANA OCYLIEeCTBNEeHUA obpa3oBaTeNbHOro
npouecca no gUcCUUNnIIMHe

Ayautopus OcHalleHune

MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, Jocka
JlekunoHHas Y A PyA 4 P A
ayautopus

CneumnanuaupoBaHHas Mebenb, Jocka
YuebHas ayautopus




MpunoxeHue

MpunoxeHune

pabo4yen nporpammbl gucunnIIMHbl  MaTtematuka

HaumeHosaHue OUCL{UI'IHUHI:,I

Nno HarnpasneHuo NoAroTOBKU 18.03.02 3Hepro- u pecypcocbeperatoLme NpoLEeCcChl B XMMUYECKOM TEXHONOMN,
HedTeEXMMUM N BUOTEXHOMOrMK
HanmeHoBaHwne Ol (npodumng): OxpaHa oKpyxatoLlen cpeabl U paunoHanbHOe NCMoMb30BaHNE NPUMPOOHbIX PECYPCOB

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

Ne n/n YcnoBus TMNOBbIX NPaKTMKO-OPUEHTMPOBAHHbIX 3adaHui (3agad, Kenmcos)
CewmecTp 1
1 Kakast n3 gaHHbIx MmaTpuL He nmeeT obpaTHy?
1 2 3 1 2 4 2 11
(2 3 021 0 0)J3)|0 3 4
1 0 0 3 2 4 0 0 1
2 1 2 3 1 2 3
A=|0 2 4 |IB={0 1 1|.Hantn AB
2 1 -1 0 0 1
3 Kakyto KpuBYIo 3afaeT ypaBHeHue x2 — x + 4y? + 2y = 0?
1) annunc  2) runepbony 3) napabony
4 HaiTtu kocuHyc yrna mexay sektopamu a = (1,2,1) b= (2,-1,-1)
5 Kak nameHuTCsa cmellaHHOe Npon3BefeHne TPEX BEKTOPOB, ECIIN 3aMEHUTb
(abc) nHa (cha)?
6 Yepes Kakylo U3 aTUX TOYEK MPOXOANT MIOCKOCTb 2x —y + 3z — 3 = 07
HNEG2 - L2 1D HG®G -2 -1
7 MapannenkeHbl N ABE NNOCKOCTH ?
2x—y+3z—3=0u —4x+2y—-6z+10=0
8 Kakon BbiBOA crieqyeT n3 paBeHcTBa a X b = 0, rae a u b — HeHyrneBble BEKTOPbI ?
9 Bbluncnutb lirr(1) x/tg(2x)
x—
10 Bbiuncnutb yron, nog koTopbiM rpadmk dyHkumum f(x)nepecekaet ocb OX.
fx) 1t(3) € (-n/3;m/3)
X)) =— xX), X —-n/3;
\/§ g
Cewmectp 2
1 Ckonbko NMPOMN3BOSIbHBIX MOCTOSAHHbBIX AOMMKHO cogepxaTb obLuee pelleHve
ypaBHeHus f(x,y,y,y") =0 ?
2 Havitn obLiee pelweHne ypaBHeHus y' + 2xy = 0
3 Hantn obLiee pelleHne ypaBHeHus y"' + 4y = 0
4 Havitn obLiee pewweHne ypaBHeHus y'' +y' — 2y =0
5 Pewuntb 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) cxogntcs 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 . BoluncnnTb NPoU3BOAHYIO (DYHKLUMUS B 3TOI TOUKE MO HanpasneHuio Bektopa Vf

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 9P _
———=17
dx 0dy

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

BepwuHamu A(0; 0), B(1; 1), C(0; 1), ecnu usBecTHo, 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. Beipasute 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 dhopmynow 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 xotsa 66l 0aHO 13
cobbiTuin A n B. Beipasute D cdoopmynoi 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(4A + 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 npy ogHoM BbicTpene paBHa 0,8. KakoBa BEpOATHOCTb, YTO U3 4-X

BbICTPENOB He OyAeT HM OgHOro nonagaHua?

CnyvainHasi BenuumHa X npuHumaet 3Hadenus 1,2,3,4 ¢ BEpOATHOCTAMMU
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

Hantun matemaTtndeckoe oxungaHue 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




