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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

3HaTtb: - OCHOBblI AuddepeHunansHOro U MHTerpanbHOro ucducneHus, auddepeHumnansHbiX YpaBHEHUIA, Teopum
BEPOATHOCTEN M MaTeMaTtuyecKkon CTaTUCTUKN.

Ymetb: - npoBoAuUTb aHanm3 ('byHKLI,MVI, pewatb OCHOBHblE 3aa4yn TEOPUUN BEPOATHOCTU U MaTeMaTUyecKon CTaTUCTUKM,
pewaTtb ypaBHEHUA U CUCTEMbI ﬂ,l/l(.b(*)epeHLLl/laJ'lele ypaBHeHI/IIZ NMPUMEeHnTEerNbHO K pearibHbIM Mnpoueccam, NMpUuMeHATb
MaTeMaTnyeckne MeToabl NMpu peLleHnn TUNoBbIX I'IpOCbeCCI/IOHaJ'IbeIX 3ajad.

BnapgeTb: - ocHoBamMu yHOaMEHTanbHbIX MaTeMaTU4eCKUX TEOpui U HaBblkaMWU MCMOMb30BaHUS MaTeEMaTUYECKOro
annapaTa; meTogamm ctatuctTudeckon obpaboTtkn nHdopmauuu,




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
5 E,-\ MHHoBaLl. dopma
HaumeHoBaHWe 1 cogepxaHne pasgeros, 5o CP
9 S og dopmbl TeKyLLero
TEM U YYEOHbIX 3aHATUN 2 Sm| Jek Mp. (4achbl) .
82 3aHATUA | KOHTpOnS
= (vacel) | (4acbl)
Pasgen 1. JluHenHas anrebpa
Tema 1. SnemeHTbl NMHenHon anredpsbl.
Onpepenutenn, [ewncTeBus c  MaTpuuamu,
BEKTOpPHOE NPOCTPaHCTBO, CUCTEMDI
NUHENHBIX YPaBHEHW. 9 9 19
Tema 2. BekTopbl B  TpexmepHoMm (0]
NnpoCTpaHCTBe.
BekTopbl: TpexXmepHoe BEKTOPHOE
NPOCTPaHCTBO, JIMHEWHbIe  onepauuMm C
BEKTOpamu,  OPTOHOPMUPOBaHHbIN  Basuc, 9 9 19
CKansipHoe,  BEKTOPHOE U  CMeLLaHHoe
npou3eseneHus.

Pasgen 2. AHanutnyeckas reomeTpus

Tema 3. AHanuTudeckaa reomeTpust Ha
NIOCKOCTH.

AHanuTudeckass reoMeTpusi.  NpocTenlume
3a0a4YM Ha MeTod KoopauHaT, ypaBHEeHue
MPSMOA  Ha NMOCKOCTM, KPWBbIE BTOPOrO 9 9 18,75
nopsiaka.

OK

Tema 4. AHanuTuueckass reomeTpusi B
NPOCTPaHCTBE.

YpaBHeHME MNNOCKOCTU, YpaBHEHMS MPSMOW
B npocTpaHcTBe. MoBepxHOCT 2-ro nopsigka 7 7 19
N NX MPUMEHEHNE Ha NPaKTUKeE.

Wtoro B cemecTpe (Ha kypce ansa 3A0) 34 34 75,75

KoHcynbTaumu 1 npoMexyToyHas
aTTrectaums (3ayer)

Pazgen 3. OuddpepeHumansHoe
ncuymcneHne yHKUMmM ogHom nepemMeHHon

Tema 5. MNpenensbl, HENPEPbLIBHOCTb.

Mpepoen nocnegoBaTeNbHOCTU U QOYHKLMM.
3amedvaTtencHble  npegenbl.  beckoHevHo
Manble W WX CcpaBHeHune. beckoHeyHo| 2 (0]
oonblne n nx CpaBHEHMe. 9 9 1
HenpepblBHOCTb. TeopeMbl 0  doyHKUMSX,
HernpepbIBHbIX HAOTPE3Ke.




Tema 6. NpounssogHaa n anddepeHuymnan.
OnpegeneHne ©n reoMeTpUYecKMi CMbICH
NPON3BOSHOWN. MpounsBoaHbie OCHOBHbIX
aneMeHTapHbIX  yHkuuin.  NpomssBogHas
CMNOXHOW DYHKLMN. OnddepeHunan.
Okctpemym. dopmyna Tennopa.

Pasgen 4. UHTerpanbHoOe ucynucneHune

Tema 7. HeonpeaeneHHbIN UHTerpan
Onpepgenexue, CBOWNCTBa, 3aMeHa
nepemMeHHON, WHTErpMpoBaHMe MO 4acTam,
WHTErPMPOBaHNE pauMoHanbHbIX Apoben u
MppaunoHarbHbIX BbIPaXKEHUN.

Tema 8. OnpegeneHHbI MHTerparn.
OnpepgeneHne, cBOWCTBA  ONpPeAerieHHOro
WHTerpana, Teopema bappoy,

dopmyna HbtoToHa-J1enbHuua. 3ameHa
nepemMeHHON, UHTENPUPOBAHME MO YacTAM.
MpunoxeHus.

Utoro B cemecTpe (Ha kypce ansa 3A0)

OK

KoHcynbTaumm 1 npoMexyToyHas
aTTrectaums (3ayer)

34

34

25

Pasgen 5. OuddepeHunanbHble ypaBHeEHUS
n pagbl.

Tema 9. AncddepeHunansHble ypaBHEHUS.
3apava KoLwum " KpaeBas 3ajava
(dbopmynupoBkm), obLiee pelleHne 1 obLmiA
WHTEerparn, ypaBHEHUsI 1-ro nopsaka,
cBoAsLMECS K KBagpaTypaM, CTPyKTypa
obLlero peleHns NMHENHOTO ypaBHEHUSA 2-
ro nopsigka, NMHenHbIe YpaBHEHUS C
NOCTOSHHbIMK KO3 PUUMEHTAMKN, CUCTEMBI
TNNHENHBIX YPaBHEHUI, MPUITOXEHUSA
anddepeHumnanbHblX ypaBHEHUA B Teopun
koneb6aHui

Tema 10. Pagbi

lMpu3Hakm CXOOMMOCTU YUCMOBLIX PSAAOB,
byHKLMOHarNbHbIE psabl, paBHOMepHasi
CXOAMMOCTb, CTEMEHHble psagbl, Teopema
Abens.

OnddepeHumpoBaHne ©n  MHTErpuposaHue
CTerneHHbIX panos, pag Tewnnopa,
pasnoxeHne B psiga  Tennopa OCHOBHbIX
aneMeHTapHbIX YHKUNIA, psa

®Pypbe, pasnoxeHue KyCOYHO-HEMNPEPLIBHOM
dyHKUUK B pag Pypbe, HepaBeHCTBO

Beccens u paBeHcTBO NapceBans.

Pasnen 6. DyHKLMM HECKOMNbKUX
nepemMeHHbIX U KpaTHble MHTerparei.

O,K




Tema 11. DyHKLMK HECKOINbKUX
nepemMeHHbIX.

YacTHble Npon3BOAHbIE, npon3BoaHas
CNoxHown dyHKumKn, anddepeHuman,
MpousBogHass MO HanpaBneHuo, rPaaueHT.
acTpemMymM.

Tema 12. .KpaTHble W© KpPUBOSMMHEWHbIE
WHTEerpanbl.

[BonHon " TporHOM MHTerpansl,
KPMBOMWHEWHblE WHTerpanbsl  1-ro n  2-ro
poaa,

ycnosus HEe3aBMCMMOCTHU oT nyTu,
NMOBEPXHOCTHbIE  MHTerpanbl. OnemeHTb!
Teopuu nonsi.

Wtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexytovHas
aTTectaums (Ok3ameH)

34 34

33,5

Pasgen 7. CnyvaliHble  cobbiTua 1
cnyJaviHble BENUYMHBI

Tema 13. CniyyanHble cobbiTus

CobblTns 1 gencTsns Hag HUMKW. Teopembl
CMNOXEHUSI U YMHOXEHMS.

dopmyna nonHon BepodATHOCTM. Cxema
BepHynnu

Tema 14. Criy4yanHble BENUYMHLI.

[OuckpeTHble K HenpepbiBHbIE  CriyYalHble
BenuuuHbl. Pag pacnpepeneHus, MAOTHOCTb
BEPOSATHOCTM,  DYHKUMS  pacnpefeneHus.
Yucnosble XapaKTepuCcTmKn cny4vanHbIX
BEITNYMH. OcHoBHble 3aKOHbI
pacnpegeneHus

Pasgpen 8. OnemeHTbl MaTeMaTudeckomn
CTaTUCTUKN

Tema 15. MNpocTenume 3agaym CTaTuCTUKN
['eHepanbHas COBOKYMHOCTb, BblOOpKa n ee
XapakTepucTukun. 'mctorpamma.

ToyeyHas n WHTEepBarnbHas OLleHKa
napamMmeTpoB.

Tema 16. NpoBepka CTaTUCTUYECKMX TMMNOTES
Pewatowiee npasuno. Owwunbkn 1-ro u 2-ro
poaa. CpaBHeHWEe CpeaHuX 1 ANCNEpPCUi.
KpuTtepuin cornacms xu-ksagpar.

Utoro B cemecTpe (Ha kypce ansa 3A0)

0,75

OK

KoHcynbTaumm 1 npoMexyToyHas
aTTrectaums (3ayer)

34 34

3,75

0,25

Bcero koHTakTHasa pa6ora u CP no
AuUcUUNnnHe

2775

121




4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPEACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasartenen, KpUTEPUEB U CUCTEMbI OLIEHUBAHUA pe3yNnbTaToB 06y4eHUs
5.1.1 MNoka3aTenun oueHuBaHuA

Kog HanmeHoBaHMe oueHOYHOro
[MokasaTenu oueHnBaHWsA pesynbTaToB 0byyYeHus
KoMneTeHunn cpencrtea
[leMOHCTpUpyeT 3HaHUS OCHOB aHaNMUTMYECKOW W NUHENHOW anrebpbl,
OnddepeHLmansHoro 7] WHTEerpanbHoro ncuncneHns,
nocrnegoBaTenbHOCTM U psdbl, YUCNEHHble  MeToAbl,  PyHKUMK
KOMMMEKCHOro MepeMeHHOro, aneMeHTbl (YHKUMOHANbHOrO aHanmsa,
o Bonpocel YCTHOro
BEKTOPHbIN aHanms.
" . [ cobecenoBaHus.
OriK-2 MpumeHseT maTemaTU4ecKMin  annapat  UcCnefoBaHus  (PYHKUUA, MpakTuko-
nuHenHon  anrebpel,  AnddepeHunansLHoro " MHTErpansHoro
. OpPUEHTUPOBAaHHbIE 3afaHus.
ucuucreHusa,  psgoB,  auddpepeHumanbHbIX  ypaBHEHUK,  Teopumn
PYHKLMIN KOMMNIIEKCHOTO NEePEeMEHHOTO, YACMNEHHbIX METOAOB.
Bnageetr metogamn pelueHus 3agad C NPUMEHEHWEM TeopeTUYEeCKUX
OCHOB BbICLUEN MaTEMaTUKN.

5.1.2 Cuctema u KpuTEepUn OLlEHMBaHUSA

LLIkana oueHnBaHuA

Kputepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobecenoBaHue

MNMucbmeHHasn paboTa

5 (oTnmn4HO)

O6yuatoLmncs nokasbiBaeT
BCECTOPOHHee U rnybokoe  3HaHue
OCHOBHbIX MOHATMIA n TEOpPEM

MaTeMaTuku, CBOGOAHO OpUEeHTNpyeTCca B

OCHOBHbIX  MOHATUSX, TEepMMHaAX U
onpegeneHnsx npu  OTBeTe;  ycBOWN
OCHOBHYO nmteparypy, nposasnaeT
TBOpPYECKME CMOCOBHOCTU U LUMPOKYHO

3pyauumMio B WUCMONb30BaHUKM  y4ebHoro
mMaTepuana.

OOyuvatowmincs oemMoHcTpupyeT
noHMMaHWe  YycnoBus  3ajayv,  BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
Teopem u dopmMyn And ee peleHus. Ymeet
NPMMEHATbL  MatemaTudeckuin annapaTt Ans
peanus3auMu nnaHa pelleHus 3agjadm U, ecrnu
3TO HeobxoaMMO, MOXeT MpeacTaBuUTb €ro

rpadpuyeckun. MNMonyyunn npasunbHbIA OTBET.

npaeunbHoe

OO6yyaroLmmnca nokasblBaeT [OCTaTOYHbIN

YPOBEHb  3HAHWA  OCHOBHbLIX  TEOPEM,; .
OOyyarowmncs  OeMOHCTpUpYeT  MpaBuIlbHOE
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
. NoHMMaHWe  YCnoBMst  3agjaudn,  BriageHue
onpenenennsix; gonyckaet
4 (xopoLuo) HaBblkaMn ero aHanusa, Bblbopa HYXHbIX
He3Ha4uTenbHbIEe MorpeLIHoCcT npu
TeopeM u GQopMyn Ona  ee  pelleHus.
OTBETAX Ha BOMPOCHI 3K3aMEHALMOHHOro 6
6MNeTa U  JOMOMHUTENbHBIE BONPOCH [onyckaeT He3HaUNTENbHbIE OLLUMOKN.
npenogaearens.
Obyyvatomiics rnokasbiBaeT 3HaHuSA
yyebHOro marepvana B MWHUMArbHOM
obbeme; MOXeT cdhopmynupoBaTb .
Obyvalowmncs BHUKAET B CMbICI  YCIOBMS
OCHOBHbI€ 3aKOHblI, NOHATUSA 7]
3agayv, NOHUMaeT MNnaH ee pelleHus, OOHakKo,
3 (yROBNeTBOPUTENBLHO) OMPEACNEHNA, HO Npi  3TOM, AomycKas HE MOXeT B TMOSHOW Mepe C MNOMOLLbIO
YA P bonbLuoe KONMN4ecTBO
. MaTemMaTU4ecKkoro annapara peanu3oBaTb ee
HenpuHUMNManbHbIX OWKOOoK; JonyckaeT cLeHme
CyLWeCTBEHHble OWnbkM B OTBETE Ha P )

9K3aMeHe, HO MOXeT YCTpaHUTb UX non
pykoBOACTBOM npenogaBaTternA.

OOyvamwmincs He WUMeeT [OCTaTOYHOro

YPOBHSI 3HAHUSI AWUCLUMMIINHBLI, HE MOXEeT
cdopmMynupoBaTb  OCHOBHble  TeopeMbl; | Obyvalowmncs He MOXeT npoaHanusnpoBaTtb
5 MNOXO  OPUEHTUMPYETCS B OCHOBHBIX | yCNOBME 3a4ayv, HaMeTUTb NMaH ee peLueHus,
MOHATUAX W ONpeferneHunsx; Noxo 3HaKoM | He BrageeT MaTeMaTUyeckuMm  anmnapaTtom.
(HeyOoBNeTBOPUTENBHO) - o -
C OCHOBHOW nuTepaTypoW; gonyckaeT npwu | MpeacrasneHve 4yxoi paboTel, OTKas oT
OoTBETE Ha 9K3aMEHe  CyLLECTBEHHbIE | BbIMOMHEHNS 3a4aHuns.
OWMNBKN M HE MOXET YCTPaHUTb MX Aaxe
nog pyKkoBOACTBOM MpenogaBaTerns.
OOGyvatowmncs  nokasbiBaeT  rnybokoe | Obyyarowmncs OeMOHCTpUMpYEeT  MNpaBuITbHOE
Sautero 3HaHWe OCHOBHbLIX MOHATMI W TEOpPeEM, | MOHUMaHWe  YCroBUS  3afjayun,  BriageHve




CBOOOAHO OpUEHTMPYETCA B OCHOBHbIX
MOHATUAX, TEepMUHaxX W onpeaerieHnax;
ycBomn OCHOBHY0 nutepaTypy;
npoAaBndeT TBOpYeCKue cnocobHocTM B
ncnosrnb3oBaHUN yqe6Horo maTtepuana.

HaBblkamMy €ero aHanu3a, Bblbopa HYXHbIX
TeopeM u opmyn ANA ee pelleHus. Ymeet
NPUMEHATb MaTemMaTWyeckun annapat Aans
peanu3auuu nnaHa pelleHus 3ajadv U, ecrnu
3TO HeobxoauMMO, MOXeT npeacTaBuUTb ero
rpadoudecku. Nonyunn npaBunbHbIN OTBET.

He 3auTteHo

OOyvalowmincs He WUMeeT [OCTaTOYMHOro

YPOBHSI  3HAHWUS  AWUCLMMMUHBI,  MAOXO
OPWEHTUPYETCH B OCHOBHbLIX MOHSTUAX W
onpeaeneHnsix; nnoxo 3HaKoMm c

OCHOBHOM NuUTepaTypoun; [JonyckaeT npu
OTBETE Ha 3ayeTe CyLecCTBeHHble OLIMBKK
M He MOXeT YCTpaHuTb WX [Jaxe noa
PYKOBOZCTBOM Npenogasartens.

OOyuvawmincs He MOXeT npoaHanManpoBaTb
ycnosue 3agadv, HaMeTUTb MMaH ee peLUeHus,
He BnageetT MaTeMaTM4yecKMM annapaToM.
MpeactaBneHne uyyxon paboTbl, OTKa3 oT
BbINOMHEHNS 3afaHuns.

5.2 TunoBble KOHTPONbHbIE 3aAaHNUA UM UHbIe MaTepuarbl, HeO6XoaNMbIe ANA OLEeHKU 3HAHUN, YMEHUN,
HaBbIKOB U (Mnn) onbiTa AeATeNIbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | dopmynnpoBKM BONPOCOB

Cemectp 1

1 Mpon3BoaHbIE OCHOBHbLIX arieMeHTapHbIX dyHKuun. dopmyna Tennopa.

2 OcHoBHble npasuna agugdepeHUnpoBaHns.

3 OnpegeneHune n reoMeTpnyeckuin CMbICi NPOU3BOLHON.

4 TeopeMbl 0 YHKUMAX, HENPEPLIBHLIX HA OTPesKe.

5 HenpepbiBHOCTb. Knaccudmkauusa Touek paspbisa.

6 BeckoHeuHo GonbLune u Ux cpaBHeHMeE.

7 BeckoHeuyHO Manble U X cpaBHEHWe.

8 3amevaTenbHble Npeaensi.

9 Mpenen nocnegoBaTenNbHOCTU U PYHKLMN.

10 MoBepxHOCTU 2-r0 NopsiAka U UX NpUMeEHeHKe.

11 YpaBHeHUs NpsMOKM B NPOCTPaHCTBE.

12 YpaBHeHue NrocKocTu.

13 KpuBble BTOporo nopsigka.

14 YpaBHeHue NpsiMoir Ha NNOCKOCTU.

15 MpocTtenwne 3agavm Ha MeTo KOOpAMHaT.

16 CwmellaHHoe nNpousBeeHe BEKTOPOB.

17 BekTopHoe npou3segeHne BEKTOPOB.

18 CkansipHoe npon3BedeHne BEKTOPOB.

19 BekTopHOe npocTpaHcTBO. JIMHElHbIE Onepaummn C BEKTOpaMW.

20 MeTop Maycca peLleHns cucTem.

21 JInHelnHble cuctemsl ypasHeHuin. Popmynel Kpamepa.

22 HewncTteusa ¢ matpmuamu.

23 Onpegenutenu.
Cemectp 2

24 YpaBHeHus 1-ro nopsgka, CBOAALMECH K KBagpaTypam.

25 3apgava Kowu n kpaeas 3agada ans ypaBHeHus 1-ro nopsigka.

26 ABcontoTHas n yCrioBHasi CXOANMOCTb.

27 HecobCcTBEHHbIV MHTErparn, onpeaeneHne 1 CBONCTBA.

28 BbluncneHve onvHbl oyrn KpUBOW.

29 BbluncrneHve nnowaam nriockon urypsl.

30 WHTerpypoBaHue no YyacTam B onpefenieHHoOM WHTerpane.

31 3ameHa nepemeHHoOM B onpedeneHHoOM UHTerpane.

32 Teopema bappoy. ®opmyna HetoToHa-J1eibHuua.

33 Teopema o cpegHeMm.

34 OnpegeneHHbIn HTerpan, onpegeneHne N CBoOMCTea.

35 WHTerpnpoBaHne TpPUroHOMETPUYECKUX BbIPaXKEHWIA.

36 WHTerpnpoBaHue nppaumoHanbHbIX BbIpaXXeHWA.




37 PasnoxeHne paunoHanbHbix Apober Ha NpocTenLume.

38 WHTerpupoBaHue no yacTsiMm B HeonpeaeneHHoM WHTerpare.

39 3ameHa nepemMeHHOM B HeornpeaeneHHoOM WHTerpare.

40 HeonpegeneHHbl MHTErpan, onpeaeneHme u CBOMCTBa.

41 dopmyna Tennopa.

42 Heobxoanmoe ycnosue akcTpeMyma. [loctaTouHble YCNOBUS aKCTpEMyMa.

43 TeopeMbl 0 anddepeHunpyembix PyHKUUSX.

44 OnpepeneHne n reomeTpmuyecknin cmbicn auddepeHumana.

45 MpounsBoaHasa pyHKUMMK, 3a4aHHON NapaMeTPUYECKN.

46 MpounsBoaHas CroXXHON yHKUNN.
Cemectp 3

47 TporHon nHterpan. OnpeageneHne n NPUNoXeHUs.

48 [1BoMHOM MHTerpan B NONAsPHbIX KOOpAUHATaXx.

49 [1BoWHOM nHTerpan, onpegeneHme n reoMeTpmyeckuii CMbICh.

50 OKCTpemMyM.

51 lMpousBoagHas no HanpasfeHUto, rPagueHT.

52 OudbdepeHuman, onpegeneHme u reoMeTpmyYeckmini CMbICH.

53 YacTHble Npon3BOAHbIE, ONpeaeneHne U reOMeTPUYECKNA CMBbICTT.

54 HepaBeHcTBO Beccens n paBeHcTBO NapceBans.

55 Teopema Odupuxne.

56 Psg dypbe, onpegeneHve u CBOMCTBA.

57 Pag Tevinopa, pasnoxeHune B pag Tennopa OCHOBHbIX 3fleMEHTapHbIX  OYHKLUIA.

58 CTteneHHble pagbl, Teopema Abens.

59 DyHKUMOHanNbHbIE PSAbl, paBHOMEPHAasA CXOAUMOCTb, AnddepeHLUpoBaHe U MHTErPUPoOBaHNE PSAOB.

60 AGCcontoTHasA 1 yCroBHas CXOANMOCTb.

61 3HakonepeMeHHble psgbl. MpusHak JlenbHuua.

62 [Mpu3HaKkM CXOAMMOCTU MONOXNUTENBHBIX YNCTOBbIX PSAO0B

63 MpunoxeHusa guddepeHumnanbHbIX YpaBHEHUI K TEOPUN KonebdaHun.

64 Cucrtembl NMHENHbIX AuddepeHLmanbHbIX YpaBHEHWIA.

65 JInHeRnHble ypaBHEHNA 2-ro nopsagka ¢ NOCTOSHHbIMU KO3 drUMeHTamu.

66 Bapuaumsa npon3BonbHbIX MOCTOAHHbIX.

67 CTtpykTypa 0bLLero peleH1s NMMHENHOro ypaBHEHNs 2-ro Nopsiaka.
Cemectp 4

68 Kputepuii cornacusa xu-ksagpar

69 CpaBHeHwve gucnepcuii Nno ABym Bbibopkam.

70 MpoBepka cTatucTnyeckmx rmnotes. Owmnbkm 1-ro n 2-ro poaa.

71 [oBepuTenbHbIN MHTEpBan Ang ancnepcum

72 [loBepuTenbHbIN MHTEPBAN ANst MAaTEMaTUYECKOro OXnaaHus

73 CraTnctmyeckue oLeHKN MaTeMaTUyYeCcKoro OXnaaHusa u gucnepcum.

74 CraTuctnyeckas oLeHka Henm3BeCTHOro napameTpa pacrnpefeneHns: COCTOATENbHOCTb, HECMELLIEHHOCTb.

75 CnyuyanHas BblI6OpKa U ee YNCroBble XapaKTepucTUKn

76 HopmanbHoe pacnpegeneHue.

77 lMokasaTenbHOe pacnpegeneHue.

78 BuHoMmanebHoe pacnpegeneHue.

79 HepaBeHcTBO Yebbiwesa. 3akoH 60mbLwnX Ymcen.

80 Yncnosble xapakTepPUCTUKKN CryYanHbIX BENUYMH: MaTeMaTMyeckoe oxuaaHue, gucnepcus, meamaHa.

81 HenpepbiBHbIE CnyvalHble BENUYMHbBI, NAOTHOCTbL BEPOATHOCTU, (PYHKUMSA pacnpedeneHus.

82 OdunckpeTHble cnyyanHble BenWYuHbL. Pag pacnpegeneHus.

83 Cxema bepHynnu.

84 dopmMyna NomnHON BEPOATHOCTU.

85 TeopeMbl CrOXEHUA Y YMHOXEHUS.

86 CnyuyainHble cobbITus 1 OeACTBUSA Hag HAMW.

87 YcnoBust HE3aBUCUMOCTM MHTErpana 2-ro poga oT nyTu.

88 dopmyna MNpuHa.

89 KpuBOnuMHEenHbIA MHTerpan 2-ro poga.




90 KpuBonuHenHbl uHTerpan 1-ro poaa.

5.2.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3aAa4u, KEUCbl)

TvnoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3af4aHNA (3a4a4n, KENChI)HAXoAaTCs B NpUNoXeHun K gaHHon Prid.

5.3 MeTogn4yeckue matepuansbl, onpegensitowme npoueaypbl OLeHUBAHUA 3HaHUW, YMEeHUI, BNageHun
(HaBbIKOB 1 (MNWN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yyatoLerocsi K NpoMeXXyToYHOM aTTecTauum U NopsiAoK NMKBUAaUumM akagemMmmyeckomn
3a40/MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMuM perfnaMmeHTUpPOBaHO JoKanbHbIM HopmaTtuBHbIM aktom CII6rynTn
«lMonoxeHne o0 NpoBeAEHMUN TEKYLLIETO KOHTPOSS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnXCcsa»

5.3.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCLMNmnHe

YcTHasa + MncbmeHHasn + KomMnbloTepHoe TecTupoBaHue NHas

5.3.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHON aTTecTauum no AUcUmUnnuHe

B0O3MOXHOCTb MONb30BaTLCA CNPaBOYHLIMKU Tabnuuamu;
Bpemsa Ha nogrotoBky oTBeTa 45 MUHYT

6. YHEBHO-METOOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YyebHana nutepaTtypa

ABTOp | 3arnasuve | M3paTenbCcTBO | log nspaHus | Ccbinika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
Kynukosa, H. A, |JlnHenHasa anrebpa. http://www.iprbooks
dageesa, O. B. AHanuTuyeckas reomeTpus. Camapa: Camapckui hop.ru/105212.html
OudbdepeHumnanbHoe n rocyaapCTBEHHbIN 2019
WHTErpanbHoe UWCYUCIEHMS. TEXHUYECKUI
OndbdepeHumansHble yHuBepcuteT, 35C ACB
YpaBHEHNS
Yrnvpx KO. T JInHelHasa anrebpa. Omck: OMckuii http://www.iprbooks
AHanutnyeckas reomeTpus rocyapCTBEHHbIN 2013 hop.ru/24895.html
yHuBepcuteT um. O.M.
[ocTtoeBckoro
Oypakos, B. K. Kpatkun Kypc BbiCWen | KpacHosipck: Cnubupckuin http://www.iprbooks
anrebpbl 1 aHanMTU4YecKown deaepanbHbIi 2017 hop.ru/84222.html
reomeTpuu yHMBEpCcUTeT
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
Psbywuko, A. M., | ngnBmaoyanebHble  3agaHus http://www.iprbooks
bapxaTtos, B. B.,|no Bbicwlen maTemaTuke. hop.ru/20274.html
HepxaBeL, B. B., |Yactb 2. KomnnekcHble
KOpyTb, n. E., |uucna. HeonpegeneHHble u
Pabywiko, A. IT. onpefeneHHble  uHTErpansol. MwuHck: Bbiwaniias 2011
DyHKUMK HECKONbKUX LwKona
nepemMeHHbIX.
OBbIKHOBEHHbIE
anddepeHumnancHble
ypaBHEHUs
Psibywuko, A. M., | ngnBmaoyanbHble  3agaHusa http://www.iprbooks
Bapxatos, B. B.,|no Bbicllen maTemaTuke. hop.ru/20266.html
[epxaBeL, B. B.,|Yactb 1. JluHenmHaa wu
KOpyTb, n. E., | BekTOpHas anrebpa. MuHck: Bblwaniwas 2013
Psbywko, A. T1. AHanuTuyeckass reomeTpus. Lkona
OndbdepeHunansHoe
ucumncrieHue dyHKLMIA
OAHOW NepemMeHHon

6.2 Mepe4yeHb NpocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CMPABOYHbLIX CUCTEM




OneKkTpoHHO-0MbnmnoTeyHas cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CIB MNYMTA [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTevHasa cuctema «AbByke» [OnekTpoHHbI pecypc]. URL: https://www.ibooks.ru/

6.3 MNepeyveHb NULIEH3MOHHOro U CBOGOAHO pacnpoCcTPaHAEMOro NPorpaMMHOro obecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHue maTepmuarnbHO-TEXHUYECKON 6a3bl, HeO6X0AMMON ANA OCYLEeCTBIIeHUS obpa3oBaTeNibHOro
npouecca no gucumuninHe

AyauTopus OcHalleHune

MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JlekunoHHas ¥ A pyA 4 P A
ayguTopust

YyebHasa ayguTtopusi

CneunanuaupoBaHHas Mebernb, gocka




MpunoxeHune

paboyen nporpammbl gucumnanHel Matematuka
HaumeHosaHue 6UCuUnﬂUHbI
no HanpaeneHuio nogrotoekn b18.03.02 3Hepro- u pecypcocbeperatoLme NPoLECChl B XMMUYECKOM
TEXHOMOMN, HedpTEXMMUM N BUOTEXHONOTNN
HanmeHoBaHwue Ol (npodmng): OxpaHa oKpyxatoLen cpeapbl U paunoHanbHOe UCMOMb30BaHUE NPUPOOHbIX
pecypcoB

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

MpunoxeHue

Ne n/n | YcnoBus TMNOBbIX NPaKTUKO-OPUEHTMPOBAHHbIX 3adaHui (3agad, Kenmcos)
CewmecTp 1
1 Kakasi M3 gaHHbIX MaTpuL, He UMeeT 0bpaTHYyH0?

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

2 1 2 3 1 2 3
AZ(O 2 4>B:<0 1 1>.Ha|7|Tm AB

2 1 -1 0 0 1

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

4 HaiTtun kocuHyc yrna mexay sektopamu a = (1,2,1) b= (2,-1,-1)

5 Kak nsmeHuTcsa cmellaHHoe Npon3BefeHne Tpex BEKTOPOB, ECNN 3aMEHUTb
(abc) nHa (cha)?

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

HNEG2 - L2 1D HG®G -2 -1

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

8 Kakon BbIBOA criegyeT U3 paBeHCcTBa a X b = 0, rae a u b — HeHyrneBble BEKTOpbI ?
9 Bbluncnutb lirr(1) x/tg(2x)
X—
10 Bbiumncnntb yron, nog koTopbim rpadmk dyHkumm f(x)nepecekaet ocb OX.
f) 11:(3) € (-n/3;m/3)
X)) =— xX), X —-n/3;

73 g

Cewmectp 2
1 Ckonbko NMPOMN3BOSIbHBIX MOCTOAHHBIX AOMMKHO coaepXaTb obLuee pelleHve

ypaBHeHus f(x,y,y,y'") =0 ?

2 Hantn obLiee pelueHne ypaBHeHust y' + 2xy = 0

3 Hantn obLlee pelleHne ypaBHeHus y"' + 4y = 0

4 Hantn obLiee pelueHve ypaBHeHust y"' +y' — 2y =0




cTp. 2

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

o o N
Kakol 13 npu3HaKoB CXOAUMOCTM HYXXHO NMPUMEHUTb K pagy Y5 o ?
1) cpaBHeHua 2) Nanambepa  3) JlenbHuua

MycTs S, = XF(~1)"=, § = R1*(~1)"= . BepHo 1, 410 |S — S10] < 0,12

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 dpyHkuUKN 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
o _op

=17?
ox ay

HaiiTn KpmBonMHenHbIN nHTerpan 2-ro poga ¢ Pdx + Qdyno rpanuue ABCA TpeyronbHuka ¢
BepwuHamu A(0; 0), B(1; 1), C(0; 1), ecnu nssBecTHO, 4TO
o _op

=07?
dox ay

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

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

Bbluncnutb 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 nNpom3owwsio 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 unm npounsoLuno
X0Tsa 6bl 0gHO M3 cobbiTun A 1 B. Beipaautb D dhopmynow yepes A,B,C.

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

Cemectp 4

A,B,C—cny4aiiHble cobbiTus. Cobbitne DcocTtont B TOM, 4TO npomsoLwsio C 1 xotsa 66l 0aHO 13
cobbiTin A n B. Beipa3ute D coopmynoi yepes A,B,C.

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

A u B HesaBucumble cobbitus, P(A) = 0,75 P(B) = 0,8. Hantn P(A+ B)




cTp. 3

BepoaTHOCTb nonagaHus B Lenb npy ogHoM BbicTpene paBHa 0,8. KakoBa BEpOATHOCTb, YTO U3 4-x
BbICTPEnoB OyaeT poBHO 2 nonagaHusa?

BGPOHTHOCTI: nonagaHnda B Uelb Npn 0OHOM BbICTperie paBHa 0,8. KakoBa BEpPOATHOCTb, YTO U3 4-x
BbICTPEJIOB HE 6yp,eT HW OJHOro nonagaHns?

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

[noTHOCTb BEPOATHOCTU BEJTUHUHDbI X paBHa

_ (0,5cos(x), |x|<m/2, .
fx)= { 0, |x| > /2 Hantn matemaTtumyeckoe oxuaaHue X

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

HanTtn BepoaTHOCTL TOro, 4To0 0 < X < 1 /6

[MNOTHOCTE BEPOATHOCTU BENNYMHBI X paBHa
0,5x, 0<x<2
f(x)_{o, x<O0wmx > 2
Hantn gncnepcuio X

10

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




