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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucumMnnuHbl: 3aknagka marematudeckoro oyHaaMeHTa Kak CpefcTBa M3ydeHUs OKpyKarLwwero Mvpa
ONS YCNELHOro 0CBOEHUS ANCLMMNIIMH €CTECTBEHHOHAYYHOro M NPOdeCCMOHANbHOIO LIMKIOB.

1.2 3apgaum gUCLUMUNIIUHBI:

NPUBNTME 1 Pa3BUTME MATEMATUYECKOIO MbILUIEHNS,

BOCMUTaHWE AOCTAaTOYHO BbICOKON MaTEMaTU4ECKON KyrbTypbl,

0OCBOEHME 00yyaemMbIMU MaTeMaTUYECKUX METOA0B M OCHOB MaTeMaTUYECKOro MOAENMPOBaHNS.

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 v MmofenupoBaHusa B o6nacTu npocgeccroHanbHON AeATeNbHOCTH

3HaTb: — OCHOBbI BbICLLEN MATEMATUKN, METOAbl MaTeMaTUYECKOro aHanusa u MoaenmpoBaHMAa NpoLeccoB.

YMeTb: - NMpPUMEHSTb MaTemMaTuyeckMe MeToAbl AN pelleHus 3agady B o6nacty TEXHONMOMMYeckux MpPOLEeCCOB U
NPOV3BOACTB.

Bnapgetb: - meTtogamu Bbibopa, aHanmM3a u paspaboTkM MaTeMaTUdeckux Moaenen pmsnmdeckux siBNeHuMn B obnactu
npoceccnoHanbHON AeATeNbHOCTU.

OlNK-8: Cnoco6eH ncnonb3oBaTb aHaNMTU4YeCKUe Mogenm NPoLeccoB Npu NPOeKTUPOBaHUM NPOU3IBOACTB
nonurpaduyeckon NpoayKUnn, TEXHONMOrM4YeCKMX NpoLeccoB NPOU3BOACTBA NPOMbILLSIEHHbIX U3Aenun u
YNMaKoOBKM C UCMOMIb30BaHMeM nonurpagpuiecknx TeXHonorum

3HaTb: — OCHOBHbIE MOHATUSA U METOAbl MaTeMaTUYECKOro aHanusa.

YmeTb: - rPamMOTHO BeCTU OUCKYCCUIO NO BONpoCcaM NpMMeHeHnA MeTooB MaTeMaTuKu.

Bnagetb: — HaBblkamy Bbibopa M agekBaTHOrO MPUMEHEHUS MEeTOO4OB MaTeMaTUYecKOro MOAEenMpOoBaHUS OCHOBHbIX
00BHEKTOB M MPOLIECCOB.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

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

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

Cemectp
(kypc ons
3A0)

Pasgen 1. JlnHehiHas anrebpa u  aHanuMTM4deckas
reomeTpus

Tema 1. OnemeHTbl NUHenHon anrebpbl: OnpegenuTenu,
OEencTBMs C Martpuuamu, BEKTOPHOE MNpPOCTPaHCTBO,
CUCTEMBI JIMHENHbIX YpaBHEHWA. TpexmepHoe BEKTOpPHOE
NMPOCTPaHCTBO, JIMHEWHble oOnepauun C BeKTopamM,
OpPTOHOPMUPOBAHHbI  6asnc, ckanspHoe, BEKTOPHOE U 5 5 8
CMeLLaHHOe NPOM3BEAEHMS.

Tema 2. Axanutuyeckas reometpus: [lpocTenwne
3aj@auM Ha MeTod KOOpAMHAT, ypaBHEeHWe MNPAMON Ha
MNMOCKOCTU, KPUBblE BTOPOro  nopsigka.  YpaBHeHue
MMOCKOCTM, YpaBHEHMS] MPSIMOM B MPOCTPAHCTBE. 5 S 15

Paszgen 2. OudbdepeHumanbHoe wcyUcneHne qyHKUUn
OHOWN nepeMeHHom

Tema 3. Mpepenti, HEenpepbIBHOCTb: Mpepen
nocrnegoBaTenbHOCTM U (PyHKUuK.  3amevaTterbHble
npegensi.

beckoHeyHO mManble M uX cpaBHeHue. beckoHeyHo
Gonblmne 1 nx cpasBHeHe. HenpepbiBHOCTb. TeopemMbl O 3 S 15
bYHKLMSAX, HENPEPBIBHbIX Ha OTpeske.

1 O,K

Tema 4. MNpoussogHaa n anddepeHumnan: OnpegenexHne
N reomMeTpuyeckuin cMmbiCr NpousBogHon. [MpousBoaHble
OCHOBHbIX  3MNeMeHTapHbIX  (pyHKkumin.  [MpousBoaHas
CNnoXxHo  dyHkuun.  OudpdepeHumnan.  JkcTpemym. 6 5 13
dopmyna Tennopa.

Pazgen 3. UHTerpanbHoe ucunucneHune

Tema 5. HeonpegeneHHbin wuHTerpan: Onpegenexue,
CBOWCTBA, 3aMeHa MepeMeHHOW, WHTerpupoBaHne no
YyacTam,

NHTEerpupoBaHue paunoHarnbHbIX apoben " 7 5 15
nppaLmoHarbHbIX BbIpaXXeHUHN.

Tema 6. OnpegenenHbin wuHTerpan: Onpeaenexue,
CBOWCTBa ONpeaesieHHoro uHTerpana, Teopema bappoy,

dopmyna HbtoToHa-JlenbHuua. 3ameHa nepeMeHHon,
VHTerpupoBaHue no yacTam.MpunoxeHus. 6 9 9,75

Utoro B cemecTtpe (Ha kypce gns 3A0) 34 34 75,75

KoHcynbTaumy 1 npoMexytovHas aTrectaums (3ayer) 0,25




Pazgen 4. AnddepeHunanbHble ypaBHEHUSA U pagbl

Tema 7. OuddepeHumanbHble ypaBHeHUs 1-ro nopsgka:
3apavya Kowwm un KpaeBas 3agaya (popMynMpoBKM),
obulee peweHve M OOWWMA uHTerpan, ypaBHeHusi 1-ro
nopsiaka, CBOASLUMNECS K KBagpaTypam.

Tema 8. OudpdepeHumnanbHble ypaBHEHUs 2-ro nopsgka:
YpaBHeHus, gonyckaroLme NoHWwKeHne nopsiaka.
CTtpykTypa o6Llero pelleHus NMHEAHOro ypaBHEHWS 2-r0
nopsigka, JMHEWHblE  YPaBHEHUA  C  MOCTOSIHHLIMU
KoappuumeHTamMmn, CUCTEMbI  FIMHEWHBIX  YpPaBHEHWH,
npunoxeHnss auddepeHumanbHbIX YpaBHEHUIA B Teopuu
konebaHui.

Tema 9. Pagbl: Heobxogumoe ycnosue CXoAMMOCTMU.
MpusHakn  CXOOMMOCTM  MOMOXUTEMbHbIX  YUCIOBbLIX
psgoB, abconoTHas  cxoouMOCTb.  DyHKUMOHarbHble
psiabl, paBHOMEpPHasi CXOOAMMOCTb, CTEMNeHHble psAabl,
Teopema Abens, psg Tennopa, pasnoxeHve B psg
Teinopa OCHOBHbIX 3NeMeHTapHbIX  YHKLWIA.

OK

Pasgen 5. ®yHKUMM HECKOMbBKMX NEPEMEHHbIX

Tema 10. YacTtHble NpPou3BoOAHbIE " MOJTIHbIN
onddepeHuman: YactHble Npou3BOAHbIE, onpenerneHve
n reoMeTpuyeckmin CMbICH. KacaTtenbHas
nnockocTb.[1ponsBogHas CINOXXHOM dyHKUMN.

OnddepeHunan.

Tema 11. 3Skctpemym: [MpousBogHasi MO HanpasneHuto,
rpagueHT. Heobxooumoe ycnosue akcTpemyma.
[ocTtatoyHoe  ycnosuve  3KCTpeMyma. MMobanbHbIN
AKCTPEMYM.

Tema 12. KpaTHble wuHTerpanbl: [BOWMHOW wHTerpan,
onpegeneHne U reoMeTpuyeckui  cmbicn.  3ameHa
nepemMeHHbIX.

MpunoxeHnsa. TpoWHOW WHTerpan, onpegeneHne wu
reoMeTpUYECKUI CMbICTT.

UToro B cemecTpe (Ha kypce ans 3A0)

17

34

21

KoHcynbTaumm n npoMexxytodHasi attectaums (Ok3ameH)

33,5

Pasgen 6. OCHOBHble MNOHATUA W TeOpeMbl Teopun
BEPOATHOCTEN

Tema 13. CnyvaiiHble coObbITuSA: OnemMeHTbl
KOMOWHATOPWKN, Cry4anHble COObITUS, OEeNCTBUS Hag
cobbITnamMu, Krnaccudeckoe, cTatucTmyeckoe "
reomeTpuyeckoe ornpeaeneHns BepoATHOCTM, Teopema
CMOXEHUs  BEpPOSAITHOCTEW,  YCrOBHas  BEpPOSATHOCT,
TeopemMa YMHOXeHUs BepOoATHOCTEW, copmMyna MonHou
BeposTHoCcTU 1 oopmyna bareca.

10

0,5




Tema 14. MoBTOpHbIE He3aBUCUMbIE UCMbITaHMSA: Cxema
BepHynnu, dopmyna Beprynnu.

Pasgpen 7. CnyvaiHble

pacnpepneneHnda

BeNIM4NHbI N UNX  3aKOHbI

Tema 15. [ucCKpeTHble cCriyyalHble BenuuuHbl: Pag
pacnpegeneHus. Yucnosble XapakTepPUCTUKMN:
MaTteMaTu4yecKkoe oOXxuaaHue, Oucnepcusi, craHgapTHoe
OTKNOHEHME. BuHomMmansHoe pacnpegeneHue. 6 4
PacnpeneneHue lNyaccoHa.

Tema 16. HenpepbiBHble  CriyyalHble  BESTMYUHbI:
MnoTHOCTL  BEPOATHOCTW.
UuncnoBble xapakTEpPUCTUKK: MaTeMaTU4eckoe OXuaaHue, O,PIP
aucnepcusi,  cTaHgapTHoe  OTKMoHeHune.  MeawmaHa,
KBaHTUIMN. HopmansHoe " rnokasatenbHoe 6 6 2,5

pacnpegeneHus.

dyHKUMS  pacnpegeneHus.

Tema 17. CnyvanHas BbiOOpKa M €€ XapaKTepPUCTUKMU:
[eHepanbHasi COBOKYMHOCTb, BbIOOPKa, BbIOOPOYHbIE
XapaKTepucTUKu. McTorpamma. ToueuHas "
VHTepBasibHas OLEHKV NapameTpoB. 10 10 0,5

Wtoro B cemecTtpe (Ha kypce gns 3A0) 34 34 4

KoHcynbTaumm n npoMexyTodHasi attectaums (Ok3ameH) 2,5 33,5

Bcero koHTakTHasa pa6ora u CP no gucuunnuHe 192,25 167,75

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBsaHmne yqeﬁHblM nraHoM He npeayCcMOTpeHO

5. OMMCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEQCTB OLEHUBAHUSA PE3YINILTATOB
5.1 Moka3aTenu oLleHUBaHUA OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

3HaeT OCHOBbI BbICLIEW MaTemMaTWkuM, MeToAbl MaTeMaTM4ecKoro aHanmsa u
mMoaenmpoBaHua npoleccoB
MpumeHseT maTemaTtudeckue mMeToabl  Angd pewieHna  3agad B obnactu

Ornk-1 TEXHOOMMYECKMX NPOLECCOB M MPON3BOACTB.
Bnageer metogamu BbiOOpa, aHanmM3a M pa3paboTku MaTeMaTU4eckux monaenen
PU3NYECKNX ABMNEHMI B 00NacT npodeccuoHanbHom AeaTenbHOCTH.
[eMoHCTpupyeT 3HaHNSS OCHOBHbIX MOHATUI MU METOOB MaTeMaTU4eCKoro aHanusaa
onKk-8 YMeeT rpaMoTHO BECTM AMCKYCCUIO MO BONPOCaM NPMMEHEHUSA METOAOB MaTeMaTHKK

O6napaet HaBblKaMu Bbl60pa n afeKkBaTHOro NPpUMEHEeHnA MeTon0B
mMareMaTn4eCKoro MmogernimpoBaHmna OCHOBHbIX 00BEKTOB U npoueccoB

5.2 Cucrtema 1 KpuTepum oueHMBaHUS

LLikana oueHnBaHuA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobecenoBaHne MucbmeHHan paboTa

5 (oTnmn4yHO)

O6yuvatomiica nokasoiBaet | OGyvaloWmMncs OeMOHCTPUPYET NpaBuIlbHOE
BCECTOPOHHee M rnybokoe  3HaHMe | MoOHMMaHWe  ycrnoBus  3ajayn,  BnajeHuve
OCHOBHBbIX NMOHATUI " TEOPEM | HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
matemMaTuku, cBOBOAHO OpUEHTUpYeTcs B | Teopem M opMyn Ans ee pelleHus. Ymeet

OCHOBHbIX NOHATUAX, TepMUHaxX n | NPUMEHATb MatemMaTuyeckum annapart

ans

onpepnenexHnax npu OTBETE, ycBoun | peanu3adun nrnaHa pelweHnda 3agadn u, ecnm




OCHOBHYIO nuteparypy; npossnaeT
TBOpYECKME  CMOCOBGHOCTM M LUMPOKYHO
3pYAMLMIO B UCMONb30BaHUM  y4ebHOro
mMaTepuana.

3TO HeobXoAMMO, MOXET npeacTaBuUTb €ro
rpadoudecku. Nonyynn npaBunbHLIN OTBET.

4 (xopoLuo)

O6yuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb  3HAHUA  OCHOBHbLIX  TEOPEM;
OPUEHTUPYETCSH B OCHOBHBLIX MOHSTUAX W
onpeeneHusx; Aonyckaet
He3HaunUTeNbHbIE MOrpeLIHOCTU npu
OTBE€Tax Ha BOMPOCHI 3K3aMEHALMOHHOIo
6uneta W  [OONONHWTENbHbIE  BOMPOCHI
npenogasaTens.

O6yuvalowmincs OEMOHCTPUPYET  NpaBuilbHOE
NMOHMMaHWe  YCINOBUS  3ajayu,  BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
Teopem M cdopmyn Ons  ee  peLleHus.
[onyckaeT He3HaUNTENbHbIE OLLUMOKN.

Ob6yvatowmics nokasbiBaeT 3HaHUA
yyebHOro MaTtepuana B MUHUManbHOM

obbewme; MOXeT cchopmynuposaTb
OCHOBHbIE 3aKOHB, NOHATMSA "
onpefeneHnsi, HO MpW 3TOM, Jonyckas
3 (YROBNETBOPUTENLHO) 6onbLuoe KOnU4ecTBO

HenpuHuunmnanbHbIX oLwmnoboK; aonyckaet
CyLleCTBEeHHble ownbkn B OTBEeTe Ha
9K3aMeHe, HO MOXeT YCTpaHUTb UX non
pykoBOACTBOM npenogaBaTterns.

OOyuvawowmiics BHUKAEeT B CMbICIT  YCINOBMS
3agayun, NOHMMaeT MMaH ee peLleHUusi, OHakKo,
HEe MOXeT B TMONMHOW Mepe C MOMOLB
MaTemMaTU4eckoro anmnaparta peanv3oBaTb ee
peLueHue.

(HeynoBneTBOPUTENBHO)

O6yvarminca He WMMeeT [OCTaTO4YHOro
YPOBHS1 3HAHWUS OUCLMMIMHBI, He MOXeT
chopMynMpoBaTb  OCHOBHbIE  TEOPEMbI;
MAOXO  OPUEHTUPYETCS B OCHOBHbIX
MOHATUSX W ONpeaeneHusix; NioxXo 3HaKoM
C OCHOBHOW NuUTepaTypoW; AoMycKkaeT npu
OTBETE Ha 9K3aMeHe  CyLECTBEHHble
OWMNOKN M HE MOXET YCTPaHUTb WX Aaxe
noA pyKOBOACTBOM MpernogasaTens.

2

OObyuvaloLwmiics He MOXeT npoaHanuanpoBaTb
yCcrnoBue 3afadu, HaMeTUTb MMaH ee peLUeHus,
He BnageetT MaTeMaTM4yeckMM  annapaToMm.
MpeactaBneHne uyyxon paboTbl, OTKa3 oT
BbINOMHEHNS 3afaHus.

OOyuvarowmiics  nokasbiBaeT  rnybokoe
3HaHWE OCHOBHbIX MOHATUA W TEOPEM,
cBOOOHO OpMEHTMPYETCSI B  OCHOBHBIX

3auTeHo NOHATUAX, TepMUHaxX W onpeaerieHnax;

ycBoun OCHOBHY!I0 nuTeparypy;
NPOSIBNSAET TBOPYECKME CMOCOBHOCTM B
Cronb30BaHuK y4eBHOro maTtepuana.

O6yyvalowmmnca  AeMOHCTpUpyeT  npaBuIibHOE
nMoHMMaHWe  Yycnosus  3ajadvv,  BnageHue
HaBblkamy ero aHanusa, Bblbopa HYXHbIX
Teopem u dopMyn Ans ee peleHns. Ymeer
NPUMEHATb MaTeMaTU4yecKun annapaTt  ang
peanusauvMu nnaHa pelleHns 3agadv W, ecnu
3TO Heobxoaumo, MOXeT MpeacTaBUTb  ero
rpadpuyecku. Monyyunn npasunbHbINA OTBET.

He 3auyTteHo

Obyvarminca He WMMeeT [OCTaTOYHOro
YPOBHSI  3HAHMS  AWUCLUMMNAWMHBI,  NJIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpegeneHunsx; nnoxo 3HakoM C OCHOBHOM
nuTepaTtypow; OonyckaeT npu oTBeTe Ha
3a4eTe CYLIECTBEHHble OWWBKM U He
MOXET  yCTpaHUTb WX  Jaxe  noj
PYKOBOZACTBOM mpenoaaBaTernsi.

OO6yyvaromincs He MOXET MNpoaHanM3npoBaTb
yCcrioBue 3ajayu, HameTUTb MNnaH ee peLleHus,
He BrageeT MaTemMaTMdeckMMm  annapartom.
MpencraBneHve uJyxon paboTbl, OTKa3 OT
BbINOSHEHUS 3a4aHUS.

5.3 TunoBble KOHTPONbHbIE 3a4aHUs U/UNU UHbIe MaTepuanbl, UCNOMNb3yeMble ANA OLeHKN pe3ynbTaToB
obyyeHus
5.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n |

dopMynMpoBKM BOMPOCOB

Cemectp 1

Onpegenutenu.

[elicTByA ¢ MaTpuLamu.

JInHenHble cnuctemsl ypasHeHuin. Popmynsl Kpamepa.

MeTopg Naycca pelleHnsi cucTem.

BekTopHOE NpocTpaHcTBO. JIMHeHbIe onepauumn ¢ BEKTOpaMu.

Ckans pHOE npounseegeHne BEKTOpPOoB.

BekTopHOE NpounsseeHne BEKTOPOB.

CMelLaHHoe Npou3BeaeHNe BEKTOPOB.

OO (N[O BD]|WIN|—~

MpocTenwmne 3agaum Ha MeToq KoopauHar.

[N
o

YpaBHeHne NpsAMOKn Ha NMIOCKOCTH.




11

KpvBble BTOporo nopsigka.

12 YpaBHEHME NroCcKoCTH.
13 YpaBHeHUa NpsiMOK B MPOCTPaHCTBE.
14 lMoBepxHOCTN 2-ro nopsigka U UX NPpUMEeHeHe.
15 Mpenen nocrnenoBaTenbHOCTU Y YHKLMK.
16 3ameyatenbHble npeaensl.
17 BeckoHeuyHO Manble U X cpaBHeHWe.
18 BeckoHeuHo GonbluMe U UX CpaBHEHME.
19 HenpepbiBHOCTL. Knaccudumkauusa Touek paspbisa.
20 TeopeMbl 0 PYHKLMAX, HENPEPLIBHLIX HA OTPE3KE.
21 OnpepgeneHne n reoMeTpn4eCcknin CMbICN NPON3BOLHON.
22 OcHoBHble npaBuna guddepeHunpoBaHus.
23 Mpon3BoaHbIE OCHOBHbIX 3rIEMEHTAPHbBIX (PYHKUUN.
24 MponssoaHasi CROXHOM OYHKLNN.
25 lMpousBoaHas pyHKUMMK, 3a4aHHON NapaMeTpUYecKu.
26 OnpepneneHne n reomeTpudeckuii cMmbicn aguddepeHumana.
27 TeopeMbl 0 andepeHunpyemMbIX PYHKUUSX.
28 Heobxoanmoe ycnosue skcTpeMyma. [JocTaTouHbIE YCNOBUS SKCTpEMyMa.
29 dopmyna Tennopa.
30 HeonpegeneHHbl MHTErpan, onpegeneH1e u CBOMCTBa.
31 3ameHa nepeMeHHoOM B HEONpeaAeneHHOM MHTerparne.
32 WHTerpnpoBaHue no Yactam B HEONpeaeneHHOM UHTerpane.
33 PasnoxeHne paumoHanbHbIX 4poben Ha npocTenLme.
34 WHTerpnpoBaHne nppaumoHanbHbIX BbIpaXXeHWH.
35 WHTerpnpoBaHne TPUroHOMETPUYECKNX BblPaXKEHNI.
36 OnpepeneHHbIn MHTerpan, onpeaeneHve n CBONCTea.
37 Teopema o cpegHem.
38 Teopema bappoy. opmyna HetotoHa-J1enbHmua.
39 3ameHa nepemMeHHOI B onpeaenieHHoM WHTerpare.
40 MHTerpmpoBaHue no 4acTtam B onpedenieHHoOM WHTerpane.
41 BbluncrneHve nnowaam nriockon urypsl.
42 BbluncneHve onvHbl oyrn KpUBOW.
43 HecobGCcTBEHHbIN MHTErpan, onpeaeneHne n CBONCTBA.
44 ABCONTHas U yCNoBHast CXOANMOCTb.
Cemectp 2
45 3apayva Kowm 1 kpaeBas 3agadva ons ypasHeHus 1-ro nopsgka.
46 YpaBHeHus 1-ro nopsgka, cBogaLMecd K KksagpaTtypam.
47 CT1pykTypa obLiero peleHs NMHENHOro ypaBHeHNs 2-ro nopsiaka.
48 Bapwnaumsa nponsBonbHbIX NOCTOSAHHbIX.
49 JInHelnHble ypaBHEHUS 2-r0 Nopsiaka ¢ NOCTOAHHbLIMU KO3dhduumeHTamu.
50 Cucrtembl NNHENHbIX AuddepeHLmanbHbIX YpaBHEHWIA.
51 MpunoxeHusa guddepeHumnanbHbIX YpaBHEHUI K TEOPUKN KonebdaHuin.
52 [Mpu3HaKkM CXOAMMOCTH MONOXUTENBHBIX YNCTOBbIX PSA0B
53 3HakonepeMeHHble psgbl. MpusHak JlenbHuua.
54 ABcontoTHas n yCrioBHasi CXOANMOCTb.
55 PDyHKLMOHanNbHbIE psiabl, paBHOMEPHasA CXOOUMOCTb, AnddepeHUnpoBaHne 1 MHTENPMPOBaHNE PSAOB.
56 CTteneHHble psagbl, Teopema Abens.
57 Psgn Tennopa, pasnoxeHue B pag Tenrnopa OCHOBHbLIX afieMEeHTapHbIX  (OYHKLIA.
58 YacTHble Npon3BogHbIe, onpeaeneHne n reoMeTpuyYeckuin CMbICH.
59 OundbdepeHuman, onpegeneHmne u reoMeTpmyYeckmin CMbICH.
60 lMpounsBoaHas no HanpasfeHUto, rPagueHT.
61 SKCTpEMYyM.
62 [lBovHOM nMHTerpan, onpegeneHme n reoMeTpuYecknii CMbICH.
63 [BOWHON nHTerpan B NOMsPHbIX KoopauHaTax.




64 TporHon uHterpan. OnpeaeneHve N NPUNOXeEHUS.

Cemectp 3

65 CnyvaiHble cobbiTns. [JencTBUs CO CnyyYaHbiMK COOLITUSMN.

66 Knaccuyeckoe onpegeneHne BepossTHOCTU. BepoATHOCTb M OTHOCUTESNbHAA YacToTa.

67 YcnoBHas BepoATHOCTb. POpMyIbl NOMHOM BEPOATHOCTU 1 Baneca.

68 Cxema bepHynnu. ®opmyna bepHynnu.

69 dopmynel Myaspa-Jlannaca.

70 Psn pacnpegeneHns AUCKPETHOW CryYaHOW BENUYUHBI.

XapakTepucTUK1 UCKPETHOWN CryYanHOW BENUYMHbI: MaTeMaTUyecKkoe OXuaaHue, aucnepcud, ctaHgapTHoe
OTKINOHEHMe.

71

72 MnoTHocTb BepoATHOCTU. PYHKLMS pacnpeneneHuns.

73 XapaKTepuCTUKN HeNpPepbIBHON CyYanHOW BENUYMHbBI: MaTeMaTU4ecKoe oXxugadue, gucnepcus, ctTaHgapTHoe
OTKMOHEHWe, MeanaHa, KBaHTUIu.

74 HopmanbHoe pacnpegenenme. MpaBuno Tpex curm.

75 CnyvainHas BblGOpKa 1 ee XxapakTepUcTUKn

76 | ToyeyHble OLEHKN NapaMeTpOB pacnpeaeneHust.

77  |WHTepBanbHble OLEHKM NapaMeTpoB pacnpeaeneHus.

5.3.2 TunoBble TeCcTOBbIE 3aAaHUA
He npegycmoTtpeHo.
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agayu, Kenchbl)
TvnoBbIE NPAKTUKO-OPUEHTUPOBAHHbIE 334aHus (3a4ayum, KeNCbl) HAXOAATCA B MPUNOXeHun K gaHHon PI1[.

5.4 MeTogunyeckne maTepmansl, onpegenstolime npoueaypbl oLeHUBaHUSA pe3yrbTaToB 00y4YeHUsi
5.4.1 YcnoBusa ponycka obyyatoLerocsi K NpoMeXyTO4HOM aTTecTauum 1 NopsiAoK NMMKBUAaLUmM akageMmnyeckomn
3a00MmKEeHHOCTHN

lMpoBeoeHNe NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpOBaHO mnoKanbHbIM HOpMaTuBHbIM aktom CI6IYMNTO
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEeBAaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmnxcsa»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm nNo AUCLUUNInHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

5.4.3 OcobGeHHOCTU NPOoBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no AUCUMninHe

Bo3MOXHOCTb NONb30BaTbLCA CNpPaBOYHLIMU Tabnuuamu;
Bpems Ha nogrotoBky oTBeTa 45 MUHYT

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNITIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspgaHus | Ccblnika
6.1.1 OcHoBHas y4yebOHasa nutepaTtypa
Tumodbeesa, E. O. MartemaTuka. Yactb 1 Craspononb: Cesepo- http://www.iprbooksh
KaBkasckum op.ru/83225.html
. 2018
deapepanbHbIi
yHUBEpCUTET
Focnogapukos, A. Tl.,|Bbiclias matematuka. Tom Cankr-MeTen6vor http://www.iprbooksh
Kapnoga, E. A, 1. JInnennas anrebpa. Ha MOHanEHglE ' op.ru/71687.html
KapnyxuHa, O. E.,|BekTtopHas anrebpa. H . 2015
MaHcypoBa, C. E., |AHanutuyeckas reomeTpus MUHEPanbHO-CBIPLEBON
Focnogapukos, A. T, yHuBepcuteT «[ OpHbIA»
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
PomaHoBa, I. H. Matematnka B Tabnuuax. KazaHb: KazaHckuin http://www.iprbooksh
YacTb 1 HaLMOHarbHbI op.ru/79317.html
nccrnegoBaTenbCKUi 2016

TEXHOMNOMMYECKNI
yHVMBEpCUTET




B.M. MecTpukos, | QuckpeTHas maremaTtuka M-80 0Bpa3oBaHMs 1 Pexum pocrtyna:

B.C. [OyakuH, T.A.|[TekcT]: ydebHOE nocobue ) http://nizrp.narod.ru/

MeTtpos HayKi P¢,CC|_|I'(I36I'TYPI'I. a 2013 metod/kafpriklmatiif/
' 1.pdf

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMNB INYMNTA [OnektpoHHbii pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHas cuctema «AnNbykey» [OnekTpoHHeIn pecypc]. URL: https://www.ibooks.ru/

6.3 NMepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCTPaHAeMOoro NporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHmne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLEeCTBNEeHUA o6pa3oBaTenibHOro
npouecca no gUcuUUnIInHe

Ayautopus OcHalleHue

CneumanuanpoBaHHas mebenb, gocka
YyebHasa ayguTtopusi

MynbTumeguiiHoe 060 oBaHue, crneyuanuanpoBaHHasa mebernb, JocKa
JlekunoHHas Y A PyA 4 P A

ayauTopust




MpunoxeHune

pabo4yen nporpammbl gucunnIIMHbl  MaTtematuka

HaumeHosaHue aUCuUﬂﬂUHbI

no HanpasneHnto nogrotoBkn 29.03.03 TexHonorms nonurpacdnyeckoro U ynakoBoYHOro Npov3BoacTea
HanmeHoBaHwne Ol (npodwmng): TexHonorma KOMNO3ULIMOHHbLIX MaTepunanos

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

MpunoxeHue

Ne n/n | YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbLIX 3adaHuK (3agad, Kemcos)
Cemectp 1
1 Kakas u3 gaHHbix MaTpuy He nmeeT obpaTHyo?
1 2 3 1 2 4 2 1 1
{2 3 0)J2)(1 0 0]3)(0 3 4
1 0 0 3 2 4 0 0 1
2 1 2 3 1 2 3
A={0 2 4 |B=[{0 1 1].Hanmm AB
2 1 -1 0 0 1
3 Kakyto kpuByto 3apaeT ypaBHeHue x? — x + 4y? + 2y = 0?
1) annunc  2) runepbony 3) napabony
4 Hantu kocuHyc yrna mexay sektopamn a = (1,2,1) b= (2,-1,-1)
5 Hantu yron mexay Bektopamu 13 npeabiayLero nyHkta u BEKTOpoM a X b
6 Kak nsmeHuTCs cMellaHHoe Npon3BeAEHME TPEX BEKTOPOB, ECININ 3aMEHUTb
(abc) Ha (cba)?
7 Uepes Kakyto U3 9TUX TOYEK NPOXoauT NNockocTb 2x —y + 3z —3 = 07
N2 -1 2@ 21D 3) (I -2 -1)
8 MapannensbHbl N1 ABe NNOCKOCTN ?
2x—y+3z—3=0u —4x+2y—6z+10=0
9 Hantu yron mexay npsimon ? = y_—+11 = ? M nnockoctblo 2x —y+3z—3 =0
10 Kakon BbIBOg criegyeT 13 paBeHcTBa a X b = 0, rae a u b — HeHyneBble BEKTOPbLI ?
11 Bbluncnntb lirré x/tg(2x)
X—
12 Kakas 13 atmx pyHKUMiA HenpepbiBHA Ha oTpeske [1; 3] ?
1) x/(x*+4x+4); 2) x/(x* —4x+3); 3) 1/In(x +0,5)
13 Bblumcnutb yron, nog kotopbiM rpadumk dpyHkumm f(x)nepecekaet ocb OX.
fG) = —=tg(3), x € (~n/3im/3)
X)) =——= X), X —Tm/o, T
73 g
14 Ha kakom 13 nitepsanoB yHKUMA f(x) = xe *HEMOHOTOHHA?
1)(=o0; —1) ; 2) (0; +o0) 3) (0;1)
15 CyLuecTByeT N hyHKUMS, HEMpepbIBHAsA B HEKOTOPOW TOYKe, HO HeanddepeHLMpyeMas B 3TON ToUke?
16 Kakasi 3 gaHHbIX MaTpuL, HE UMeeT 0bpaTHy?




cTp. 2

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

17 1 2 3 1 2 3
A=l0 2 4 |B={0 1 1].Hanmn AB
2 1 -1 0 0 1
18 Kakyto kpuByto 3agaeT ypaBHeHue x2 — x + 4y? + 2y = 07
1) annmnc  2) runepbony 3) napabony
19 HanTtu kocuHyc yrna mexay sektopamu a = (1,2,1) b= (2,—-1,-1)
Cemectp 2
1 2x+1, x<1
Bbluncnntb pasHocTb f(xg + 0) — f(xo — 0), ecrimx, =11 f(x) = {cos(nx), x>1
2 CKOIMbKO TOYeK IKCTpeMyMa umeeT yHKumMs f(x) = x5 + x ?
1)1, 2)2; 3)0
3 Bbluncnuts anddepeHumnan dyHkumm f(x, y) = x4/x + 3yB Touke(3; 2)
npulAx =0,2 n Ay=0,1
4 Bbluncnuntb koadpduumeHT npu x3 B pasnoxeHun cos xno gopmyne Teiinopa
5 PyHKUMA f(x) UMeeT HenpepbIBHbIE MPOU3BOAHLIE 1-r0 1 2-ro NoOpAAKOBU
f'(1)=0; f"(1) > 0. Torga npu x = 1 PYHKUUS UMEET:
1) MUHUMYM  2) MakcuMyM  3) He UMeeT AKCTpeMyma
6 Haitu Touky nepervba gns f(x) = x2inx
7 BbuncnuTs ) dx/v2x + 1
8 BotumennTs |0 sin(g - g)dx
9 Kakyto 3aMeHy nepeMeHHOM HyxHO caenatb B [ x3/x + 1dx ?
10 HaiiTn nnowanb gurypbl, orpaHNYeHHoi KpuebIMU y = x21 ¥ = \x
11 Yemy paBeH f_aaf(x)dx, ecnm f(x) — HedeTHasa PyHKLUA?
12 Kakol 1n3 Tpex nHrerpanoB sBMsieTcs HeCOOCTBEHHbIM?
1) fdx/N2x =1 2) [ dx/N2x+1  3) [} dx/N2x +3
13 Kako# 13 Tpex uHterpanos cxoaurca?
1) [ CdxNZx+ 1 2) [ dx/x 3) [[7dx/(x*+1)
14 K kakoMy Tuny oTHoOCKTCA ypaBHeHue y' + xy —x2 =0 ?
1) c pasgengaowmnmMmcs NnepeMeHHbIMN  2) ogHopoaHoe  3) NMHenHoe
15 CKOMbKO NPOU3BObHbIX MOCTOSIHHBLIX OIMKHO cofilepxaTtb obLee pelleHne
ypaBHeHus f(x,y,y,y")=0 ?
16 Haiitn obLieepelueHne ypaBHeHus y' + 2xy = 0
17 Haittu obweepelueHne ypaBHeHust y'' + 4y = 0
18 Haiitn obweepelueHne ypaBHeHus y"' +y' — 2y =0
19 Haiitn obweepelueHne ypaBHeHus y"' + 2y' +y =0




cTp. 3

20 Pewutb 3apgady Kowu: y' +y =e*, y(0) =15
21 | DaH psan Z{f‘”(—l)"% . Kakoii n3 oTBeTOB BepeH?
1)ABCcontoTHO cxoguTcs
2)Cxogutcs, HO He abcontoTHO
3)Pacxogutcs
22 Kakoi 1n3 npM3HaKkoB CXOAMMOCTU HYXXHO NPUMEHUTL K pagy Z{‘”Zin ?
1) cpaBHeHusa 2) Oanambepa  3) JlenbHuua
23 2x+1, x<1
Bbluncnntb pasHocTb f(xg + 0) — f(xo — 0), ecrimx, =11 f(x) = {cos(nx), x>1
24 CKOIMbKO TOYeK IKCTpeMyMa umeeT yHKumMs f(x) = x5 + x ?
1)1 2)2; 3)0
25 Beumcnute auddpepeHuman dyHkumm f(x,y) = x,/x + 3yB Touke(3; 2)
npulAx =0,2 u Ay =0,1
Cemectp 3
1 Myctb S, = Z’{‘(—l)"% , S = wa(—l)“i . BepHo nun, 4t0 [S — S;4] < 0,1 ?
2 NaHbl nonoxwuTenbHble pagbl 1) X1°w,u 2) X1 v,, npuyem psg 2) cxoautcs v w, /v, — 2Npu n - +oo,
Torgapsg 1) :
A) pacxogutca  B) cxogutca  B) HeT onpeaeneHHoro oteseTa
3 Papn Tennopa ansa f(x) = ﬁ B TOYKE X, = /2 CXOAMTCS B OOHOM M3 CreayroLwwmnx MHTepsanos. B kakom?
O ELYD @ 0n)  (3)(0;2m)
4 Haittn koadduumeHT npu x> B pasnoxeHun pyHKUMKN 1/cos(x)
B psa Tewnnopa B okpecTHocTu O .
5 HaitTn koadduLmMeHT npu x? B pasnoxeHun yHKLMK x - In(x) B pag Teinopa B OKPECTHOCTM TOYKM x = 1.
6 CKOIMbKO CTaumoHapHbIX Todek nMeeT dyHKUMSA f(x,y) = 2x3 + xy? + 5x2 + y??
7 CKOmMbKO TOYEK KCTpEMyMa UMeeT PyHKUMS f(x,y) = 4(x —y) — x% — y?
8 Halitn HanGonbluee 3HauYeHue yHKUMK f(x,y) = x? — y?B kpyre x2 + y2 < 4
9 HaiT HanmeHbLee 3HaveHne yHKUMK f(x,y) = xy? — x — yB TpeyronbHuke ¢ BepwmHamu A(0; 0), B(1;1),
C(0;1)
10 YpaBHeHuve xy? — x3 —y = 0 3agaeT dyHKUMIO y(x) B OKpeCcTHOCTM Touku (0; 0).
Haittu y'(0).
11 MoBepxHOCTb 3afaHa ypaBHeHneM 2x3 + xy? + 5x% + y?z — 11 = 0. [poxoauT N1 oHa Yepes Havasno
KoopauHaT?
12 Haiitn ypaBHeHWe kacaTenbHON NOCKOCTU K MOBEPXHOCTH
3(x —y) —x% —y? + z%2 = 0B Touke (2; 2; 0)
13 M3MeHUTb NopALoOK UHTErPUPOBaHNA B NOBTOPHOM MHTerparne ff dx f;zf(x, y)dy .
14 Havitn o6bem Tena, onpegeneHHoro HepaBeHCcTBaMm




cTp. 4

0<z<4-x-y, x+y<1, x =0, y=0

15 A,B,C— cny4anHble cobbiTns. CobbiTne D coctont B TOM, 4TO nNpom3owwno C 1 xota 6bl 0gHO 13 cobbiTnii A n
B. Bbipasutb D dpopmynoin yepes A,B,C.
16 | AuE pesaBucuMble cobbitusi, FI4) = 0.,75 P(B) = 0.8  Hajitn P(A + B)
17 BepoaTHOCTbL NonagaHus B Lienb Npy oagHOM BbicTpene pasHa 0,8. KakoBa BEpOATHOCTb, Y4TO 13 4-X BbICTPENOB
OyneT poBHO 2 nonagaHua?
18 Cnyu4aiiHas BenmumnHa X npuHnmaeT 3HaveHuns 1,2,3,4 ¢ BEpOATHOCTSIMU
0,1; 0,2; 0,3; 0,4. Hantn matemaTudeckoe oxuagaHme X
19 MNoTHOCTL BEPOATHOCTU BENUYMHBLI X paBHa
w
0.5cos(x), |x] = =
2
flx) = T
U_. IJ.'I > E
T
. 0=X=<-—
Hantn BeposiTHOCTb TOrO, YTO i
20 MNoTHOCTL BEPOATHOCTM BeNUYMHbI X paBHa
ff—ﬂ'={ 0.5x. D=x=2
, x = 0wnm x>2 Hantm gancnepcuto X
21 HalnTn BepoATHOCTb, YTO CyMMa OYKOB Npu ABYX BpocaHnsix KoCcTu paBHa 47
22 NmeeTcsa 5 kapTouek ¢ Byksamu LU, A, J1, A, L. KapToykn nepemeluaHbl n 3aTeM pacnosioKeHbl B CIy4anHoOM
nopsigke. KakoBa BepoATHOCTb, 4TO nony4ynTcs crioso LWAJTALL?
23 OwwnbKa N3MepeHns NoaYNHSETCS HopManbHoMy 3akoHy, npudem G = 0.3.
X — pesynbTar ogHoro usmepenns. Boiaucnute P(L—o< X <pu+ao).
24 CpepnHsia gonst 6bpaka B npogykumm npeanpusatvs pasHa 5%. [Anst KOHTpons oToupaem criyydariHbiM 06pasom
20 nzgenun. MNyctb X — yncno 6pakoBaHHbIX N34enui B 3TON BbIOOPKE.
Bbluncnntb gncnepcuio X.
25

Myctb S, = Z'{‘(—l)“% , S = Zf‘”(—l)“% . BepHo nn, 4t0 [S — S;4] < 0,1 ?




