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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:

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 OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

OlK-3 : Cnoco6eH NPpMMeHATb COOTBETCTBYOWMUN (PM3MKO-MaTeMaTM4eCcKui annapar, MeToabl aHanusa u
Mo enupoBaHUs, TEOPETUUYECKOro U IKCNEePUMEHTaNbHOro UccriefoBaHUs Npu pelleHnn npocdeccuoHanbHbIX
3apav

3HaTb: OCHOBblI aHaNMUTUYECKONW W JIMHEWHOW aJ'IFerbI, p,vlcbd)epeHumaanoro N WHTEerpanbHOro WUCHUCINEHUA,
nocnenoBaTesibHOCTN U pAaAdbl, YNCNEHHbIE METOObI, beHKLI,VII/I KOMMJ1IEKCHOIo nepemMeHHoro, afieMeHTbl Cb)/HKLI,VIOHaJ'IbHOFO
aHanmsa, BeKTOprIIZ aHanms.

YMeTb: NpUMEHSITb MaTteMaTU4eckui annapaTt uccnenoBaHus (pyHKUMWA, NuHenHon anrebpbl, anddepeHumnanbHoro u
WHTErpanbHOro MCYUCIeHns, psigoB, AuddepeHumnanbHbiX YPaBHEHUIN, TEOPUU (PYHKLMIA KOMMIIEKCHOTO MepeMEeHHOro,
YUCMEHHbIX METOLOB.

Bnapetb: meTogamm peweHna 3agad ¢ npumMmeHeHnem TeopeTn4ecknx ocHOB BbICLLUEN MaTEMaTUKN.




3 COOAEPXAHUE OANCLUMITIUHbI

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

Cemectp
(kypc ons
3A0)

KoHTakTHas
paboTta

Jlek.
(4acel)

Mp.

(yackr)

CP
(4acnl)

dopma
TeKyLero
KOHTpOns

Pasgen 1. JluHenHas anrebpa

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

Tema 2. BekTopbl B TPEXMEPHOM MPOCTPAHCTBE:

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

Pazgen 2. AHanutnyeckasi reomeTpus

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

Tema 4. AHannTnyeckasi reoMeTpus B NPOCTPAHCTBE:
YpaBHeHue NSIOCKOCTY, ypaBHeHNA npsamMon B
npoctpaHctBe. [loBepxHOCTM 2-f0  nopsigka UM UX
npuMeHeHne Ha NpakTuke.

Wtoro B cemecTtpe (Ha kypce gns 3A0)

KoHcynbTaumm u npomexyTouHas attectaums (Ak3ameH)

8,5

12,5

10

8,5

12,5

15

OK

8,5

12,5

18

8,5

13,5

16

OK

34

51

59

33,5

Pasgen 3. OuddepeHumnansHoe wucyucrieHne dyHKLUm
OHON NepeMeHHom

Tewma 5. MNpegenbl, HENPEpPbIBHOCTD:

Mpepen nocrnegoBaTenbHOCTH " PYHKUMN.
3amevatencHble npegensl. beckoHewyHo Manble M UX
cpaBHeHune. beckoHe4yHO OGonbliMe U WX  CpaBHEHUE.
HenpepbiBHOCTb. Teopembl O (PYHKUUSAX, HenpepbIBHbIX
Ha oTpeske.

Tewma 6. NpoussogHas n anddepeHuymnan:

OnpeneneHne n reomMeTpuyeckuini CMbICIT NMPOU3BOOHOW.
[MpousBodHble  OCHOBHbIX  3feMEeHTapHbIX  (PYHKUMA.
MpoussogHas  crnoxHouW  yHkuun.  OudbcpepeHuman.
OkcTpemym. dopmyna Tennopa.

Paszgen 4. UHTerpanbHoOe ucynucneHune

8,5

8,5

10

8,5

8,5

10

OK

OK




Tema 7. HeonpeaeneHHbIn uHTerpan:

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

Tema 8. OnpeaeneHHbIN NHTerpan:

OnpegeneHne, CBOWCTBa OMNPeAENeHHOro MHTerpana,
Teopema bappoy,

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

Mpunoxexus.

8,5

8,5

10

Wtoro B cemecTtpe (Ha kypce gns 3A0)

8,5

8,5

10

KoHcynbTaumm u npomexyTouHas attectaums (k3ameH)

34

34

40

33,5

Pasnen 5. QuddepeHumnanbHble ypaBHEHNS U paabl

Tema 9. AndppepeHuymnanbHble ypaBHEHUS:

3apavya Koww un kpaeBas 3agaya (popMynmpoBku),
obuee peweHne M obWMA uMHTerpan, ypaBHeHust 1-ro
nopsigka, cBogswWMecsa K  KBagpatypam, CTpyKTypa
obLlero pelleHns NUHENHOro YpaBHEHWUs 2-r0 Nopsaka,
NUHENHbIe ypaBHeHUst c NOCTOSAHHbLIMM
KoappmumeHTamn, CUCTEMbI  FIMHEWHbIX  YpPaBHEHWUH,
NPUIOXeHWs

anddepeHumnanbHbiX YpaBHEHWIA B TEOPUM KONebaHni.

Tema 10. Pagbi:

MpusHakm CXOOUMOCTM YMCIOBbIX psaoB,
PYHKUNOHamNbHbIE  psAdbl, pPaBHOMEpHas CXOOUMOCTb,
cTeneHHble paabl, Teopema Abens,
audepeHuupoBaHme U UHTErPUPOBaHWE  CTEMNEHHbIX
psagoB, pag Tewnnopa, pasnoxeHne B psg  Teunopa
OCHOBHbIX  3neMeHTapHbIX  (PyHKuMK, pag  dypebe,
pa3rfoXeHWe KyCOYHO-HENpepbIBHOW yHKUMM B psag
dypbe, HepaBeHcTBO beccens n paBeHcTBO MapceBans.

8,5

8,5

18,75

Pazgen 6. (DyHKLI,I/II/I HECKOJTbKMX MepeMeEeHHbIX U KpaTHble
MHTEerpanbl

8,5

8,5

19

OK

Tema 11. OYHKLMM HECKOSBbKMX MEPEMEHHBIX:

YacTtHble Npon3BOAHbIE, npoun3sogHas CMOXHOW
dyHKUMK, anddepeHuman,

lMpoussogHas No HanpaBreHWto, rPagueHT. ACTPEMYM.

Tema 12. KpaTHbl€ 1 KpUBOSIMHEWHbIE MHTErpanbl:
[lBOMHOM W1  TPOWMHOW  MHTEerpasnbl, KPUBOJIMHENHbIE
WHTerpansl 1-ro n 2-ro poaa,

YCNOBUSA  HE3aBUCUMOCTM OT MyTW, MOBEPXHOCTHbIE
WHTErpanbl. ANeMeHTbl TeEopUM Nons.

8,5

8,5

19

Wtoro B cemecTtpe (Ha kypce gns 3A0)

8,5

8,5

19

OK

KoHcynbTaumy 1 npoMexytovHas aTrectaums (3ayer)

34

34

75,75

0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

226,25

241,75




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5 BANNIBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUS

Mcnonb3oBaHue 63ﬂﬂbHO-peI7lTVlHFOBOIZ CucTemMbl HE NpeayCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEICTB OLIEHUBAHUSA PE3YJIbTATOB
6.1 MokasaTenu oueHNBaHUsA OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHus

OrlIK-3

[leMOHCTpupyeT  3HaHWsi  OCHOB  aHanuMTMYecKOMW U1 NUHerHom  anrebpbl,
andpcbepeHunansHOro U MHTErpanbHOro MCYUCHEHUS, NocneoBaTeNnbHOCTM U psabl,
YUCMEHHble  MeToAbl,  (PYHKUMM  KOMMMEKCHOrO  MEepeMEeHHOro,  3fIeMEeHTbI
dYHKUMOHaNbHOro aHanmsa, BEKTOPHbIA aHanms.

MpymeHseT MaTemaTMyeckun annapaT  uccnenoBaHust  YHKUWMA,  NIMHEHON
anre6pbl, AudpepeHUManbHOrO U MHTErpanbHOr0  UCYUCNEHUS,  PSAOB,
andpbepeHumnansHbIX ypaBHEHUA, Teopuu (PYHKUMIA KOMMMEKCHOrO MNepeMeHHOro,
YUCNEHHBIX METOO0B.

Bnageet metogamm pelleHns 3agad ¢ NpMMEHEHUEM TeOPETUYECKNX OCHOB BbICLLEN
MaTemaTuKu

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHuA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobecenoBaHne MucbmeHHas paboTa

5 (oTnn4HoO)

Ob6yuvatowmincs nokasbiBaeT

BCeCcTopoHHee U rnybokoe  3HaHue | OByyalowmincs OeMOHCTPUpYeT MpaBUNbHOe
OCHOBHBbIX NOHATWIA n TeopeM | NOHMMaHWe  YCrnoBMS  3adadv,  BnageHue
maTemMaTVki, CBOOGOAHO OPUEHTMPYETCA B | HaBblkaMW €ro aHanusa, Bblbopa HYXHbIX
OCHOBHbIX  MOHATMAX,  TepMuHax U | TeopeM U QOpMyn ONA ee pelleHus. Ymeet

onpepneneHnax npu OTBETE; ycBoun | NpUMeHATb MaTemaTuyecKkni annapart

OCHOBHYI0 nuTeparypy; NPosIBMsieT | peanusaumMn nnaHa pelleHns 3agadv U, ecnu
TBOpPYECKME CMOCOBHOCTM M LUMPOKYIO | 9TO HeobGXOAMMO, MOXeT npeAcTaBuTb  €ro

apyauumio B MUcnonb3oBaHuu  yvebHoro | rpadomuecku. Monyynn npaBunbHbIA OTBET.
mMaTepuana.

4 (xopoLuo)

O6yyvarominca nokasblBaeT [OCTaTOYHbIN
YPOBEHb  3HAHUA  OCHOBHbIX  TEOPEM;
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpegenennsx; ponyckaet
He3HaunTenbHble MOrpeLHoCcTU npu
oTBETax Ha BOMNPOCbI 3K3aMeHaLWOHHOro
ovneta W  OONONMHUTENbHbIE  BOMPOCHI
npenoaasaTens.

[lonyckaeT He3HauMTerbHbIe OLLUMBKN.

3 (yROoBNeTBOPUTENBLHO)

O6yuvatowmiica rnokasbiBaeT 3HaHuSA
yyebHOro martepvana B MWHUMArbHOM

obbewme; MOXeT chopmynunpoBaTb .

OO6yuvatoluminicss BHWKaeT B CMbICN  YCrOBUS
OCHOBHblE 3aKOHbI, NOHATUS "

3afayun, NOHMMaeT MfaH ee peLleHUusi, OAHakKo,
onpedeneHnsl, HO MpW 3TOM, [Jonyckas o

He MOXeT B TOfHON Mepe C MOMOLLbHO
bonbLioe KONMM4ecTBO

HEeNpUHUMMNManbHbIX OWMGOOK; [onyckaeT
CyLIeCTBEHHble OWMWOKM B OTBETE Ha
9K3aMeHe, HO MOXeT YCTpaHuTb WX noj
PYKOBOACTBOM mpenoaaBaTernsi.

peLueHe.

2
(HeyooBneTBOPUTENBHO)

O6yvawmiics He wUMeeT [OCTaTOYMHOro
YPOBHSI 3HAHUS AWUCLMMIINHBI, HE MOXET

cdopmynupoBaTb  OCHOBHble  TeopeMbl; | OByyalLmiicss He MOXEeT MpoaHanmM3nMpoBaThb
MOXO  OPMEHTMPYeTCss B OCHOBHbLIX | yCrOBME 3ajayu, HaMeTWUTb MilaH ee peLueHus,
MOHATMSX M ONPEAENeHnsix; NoX0o 3HAKOM | He BrageeT MaTeMaTM4YeckuMm  annapaToM.

C OCHOBHOM nMTepaTyp0|7|; [onyckaeT npu I'Ipe/J,CTaBneHme l'Iy)KOl‘/II paGOTbI, OTKa3
oTBeTE Ha  3OK3aMeHe CyLleCTBEHHbIE | BbINOJNTHEHNA 3aJaHNA.

OWwnbKM N He MOXeT YCTPaHNUTb KX Oaxe
no4 pykoBOoACTBOM npenoaaBsatend.

3a4yTteHo

O6yuvatowmiica  nokasbiBaeT  rnybokoe | OGyyatoWwmMncs OeMOHCTPUpYeT  npaBuIibHOE

OO6yyvarowmmnca  OeMOHCTpUpYeT  MpaBuIlbHOE
MoHMMaHWe  yCcrnoBusi  3afjauyu,  BrajeHue
HaBblkaMW ero aHanusa, Bbl6opa HYXHbIX
TeopeMm 1 cdopMmyn AnS ee  peLleHus.

MaTeMaTn4eCcKoro annapara peann3oBatb e€e




3HAHME OCHOBHbIX MOHATUA U Teopem,
CBOOOAHO OpPMEHTMPYETCA B  OCHOBHbIX
MOHATUSIX, TEPMUHAX W OnpeaeneHus;
ycBoun OCHOBHYH0 nutepartypy;
NposiIBNsSieT TBOPYECKMe CMocoGHOCTM B
“cnonb3oBaHUMK y4ebHOro Matepuana.

noHMMaHWe  YyCnoBus  3ajayu, BnageHue
HaBblkaMy ero aHanmsa, Bblbopa HYXHbIX
TeopeM u copmyn Ona ee peweHus. YMmeet
NPMMEHATb  MatemaTMyeckuin annapaTt ans
peanu3auuMu nnaHa pelleHus 3ajauv U, ecrnu
3TO0 HeobxoauMMo, MOXeT npeacTaBuUTb  €ro
rpadouyecku. Nonyyunn npaBunbHLIN OTBET.

He 3a4teHo

O6yuvalowmiics He wUMeeT [OCTaTOYMHOro
YPOBHS  3HAHMS  AWUCUMMIMHBI,  NJIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpeaeneHnsix; Nioxo 3HakoM C OCHOBHOW

OOyuvarowmiics He MOXeT npoaHanManpoBaTb
ycnoBue 3afadn, HaMeTUTb MfaH ee peLUeHus,
He BnageeT MaTeMaTU4YeckMM  annapaToM.

nuTepaTypoK; AomnyckaeT Npu OTBETE Ha
3a4eTe CyLIECTBEHHble OWWBKN U He
MOXeT  yCTpaHUTb WX  fOaxe  nog
PYKOBOACTBOM Mpenogasarensi.

6.3 TunoBble KOHTPOJNbHbIE 3a4aHnA n/vnu nHble MaTtepuanbl, UCnonb3yemMbie ANnA OUEeHKN pe3ynbTaToB

oby4eHus
6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n

$opMynMpoBKKU BONpoCcoB

Cemectp 1

MoBepxHOCTU 2-r0 NOpsiAKa U UX NPUMEHEHME.

YpaBHEHUS NPSAMOK B NPOCTPaHCTBE.

YpaBHeHMe NrocKoCcTu.

KpvBble BTOporo nopsigka.

YpaBHeHue NpsAMOK Ha MIOCKOCTH.

MpocTenwne 3agaum Ha MmeToq KoopauHar.

CwmeluaHHoe npon3seaeHne BeKTOpPOB.

BeKTopHoe npomn3seneHne BeKTopoB.

CkansipHoe npoussefeHne BeKTOpoB

Ckans pHOE npounssegeHne BeKTopoB

BekTopHOE NpocTpaHcTBO. JIMHeHbIe onepauumn ¢ BEKTOpamu.

MeTopg Naycca pelleHnsi cucTem.

JInHelHble cnuctemnl ypaBHeHuin. Popmynbl Kpamepa.

Hencteusa ¢ matpruamum.

alnlolin|2lale|o|N|o|ja|s|w|v]| =

Onpepenutenu.
Cemectp 2

16 ABconoTHasA 1 yCnoBHas CXOAUMOCTb.
17 HecobcTBEHHbIV MHTErparn, onpeaeneHne 1 CBONCTBA.
18 BbluncneHve onvHbl oyrn KpUBOW.
19 BbluncrneHve nnowaam niockon urypsl.
20 WHTerpnpoBaHmne no 4yactsiM B ONpeaeneHHOM UHTerpane.
21 3ameHa nepemeHHoOM B onpeaeneHHoOM UWHTerpane.
22 Teopema bappoy. ®opmyna HetoToHa-J1eibHuua.
23 Teopema o cpegHeMm.
24 OnpepeneHHbI MHTerparn, onpeaeneHne 1 CBONCTBA.
25 WHTerpnpoBaHne TPUroHOMETPUYECKNX BblPAXEHNI.
26 WHTerpnpoBaHue nppaumoHanbHbIX BbIpaXXeHWA.
27 PasnoxeHne paumoHanbHbIX 4poben Ha npocTenLume.
28 WHTerpnpoBaHme no 4Yactam B HEONPEAENEHHOM MHTerpane.
29 3ameHa nepemeHHON B HeonpeaeneHHoOM WHTerpare.
30 HeonpegeneHHbIn MHTerpan, onpegeneHne n CBONCcTBea.
31 dopmyna Tennopa.
32 Heobxoanmoe ycnosue akcTpemyMa. [JoCTaTO4HbIE YCITOBUSI SKCTpEMYMa.
33 Teopembl 0 andepeHunpyemMbIX PyHKUUSX.
34 OnpepneneHne n reomeTpuyeckuii cmbicn guddepeHumana.
35 lMpounsBoaHas pyHKUMMK, 3a4aHHON NapaMeTpUYecKu.

MpenctaBneHne  4vyxom
BbINOMHEHUS 3afaHus.




36 lMpounsBoaHas CroXHON PYHKLUNN.

37 lMpoun3BoaHbIE OCHOBHbLIX aneMeHTapHbIX oyHKuun. dopmyna Tennopa.

38 OcHoBHble npasunia guddepeHunpoBaHuns.

39 OnpeperneHne n reoMeTpn4eckuin CMbICA NPOU3BOLHON.

40 TeopeMbl 0 PYHKLMAX, HEMPEPBLIBHBLIX HA OTPE3Ke.

41 HenpepbiBHOCTL. Knaccudukaums Touek paspbisa.

42 BeckoHeyHo 6onbluMe 1 UX CpaBHEHME.

43 BeckoHeYHO Manble U UX CpaBHEHME.

44 3amevaTternbHble npegensbi.

45 Mpenen nocneaoBaTenNbHOCTU U PYHKLMN.

Cemectp 3

46 YcrnoBus He3aBMCUMOCTU MHTErparna 2-ro poga ot nyTu.

47 dopmyna MNpuHa.

48 Kpu1BOnMHENHbIN MHTerpan 2-ro poaa.

49 KpuBonuHenHbln nHTerpan 1-ro poga.

50 TponHon unterpan. OnpegeneHne N NPUNOXEHMSI.

51 [BorHON nHTerpan B NONSAPHbIX KoopANHaTaXx.

52 [lBorHOM nHTerpan, onpegeneHne n reoMeTpnu4eckUn CMbICH.

53 SKCTpEMYyM.

54 MpownsBoaHas Mo HanpasreHuo, rPagnueHT.

55 OundbdepeHuman, onpegeneHne u reoMeTpuyYeckmin CMbIC.

56 YacTHble Npon3BoaHble, onpeaenieHne U reoMeTpuUYeckmin CMbIc.

57 HepaBeHcTBO Beccensa n paseHcTBo Mapcesans.

58 Teopema Qupuxne.

59 Psg ®ypbe, onpeaeneHme u CBOMCTBA.

60 Psg Tennopa, pasnoxeHue B pag Tennopa OCHOBHbIX 31EMEHTaPHbLIX (OYHKLMA.

61 CTteneHHble pagbl, Teopema Abens.

62 DyHKLMOHaNbHbIE psibl, pPaBHOMEPHAsA CXOOUMOCTb, AnddepeHUnpoBaHne 1 MHTErPMPOBaHNE PSAOB.

63 ABcontoTHas 1 yCrioBHasi CXOANMOCTb.

64 3HakonepeMeHHble psabl. MpusHak JlenbHuua.

65 Mpu3HakM CXOAMMOCTM NOMOXKUTENBbHBIX YACITOBLIX PSALOB

66 MpunoxeHusa anddepeHLManbHbIX YypaBHEHNI K TEOpUM KonebaHui.

67 CwncteMbl NMHENHbIX auddepeHumnanbHbIX YpaBHEHWN.

68 JInHenHble ypaBHEHNS 2-r0 nopsaka ¢ NOCTOAHHbIMU KO3 umumeHTamu.

69 Bapuaumsa npon3BonbHbIX MOCTOSAHHbIX.

70 CTpykTypa obLero peleH1s NMMHENHOTO ypaBHEHNUST 2-To Nopsiaka.

71 YpaBHeHus1 1-ro nopsigka, CBOASALLMECS K KBaapaTypam.

72 | 3apava Koww u kpaeBas 3afava Ans ypaBHeHus 1-ro nopsiaka.

6.3.2 TunoBble TecTOBbIE 3aAaHus

He npegycmoTpeHo.
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afAaHuA (3aAayu, Keuchbl)

TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3a4aHUA (3a4aun, KENChI)HAX0AATCst B NPUNOXeHUn K gaHHon Pri.




6.4 MeToguyeckue MmaTepuansi, onpegensiroue npouenypbl OleHUBaHUA pe3ynbTaToB 0by4eHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a0/KeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

B0O3MOXHOCTb MONb30BaTLCA CNPABOYHLIMKU Tabnuuamu;
Bpems Ha noaroToBky oTBeTa 45 MUHYT

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

ABTOp 3arnasue | N3patenscTBo | "op wspaHus | Cceblinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Mocnogapukos, A. T, |Bbicluas matemaTtuka. Tom Cankr-NeTen6vor: http://www.iprbooksh
Kapnosa, E. A, 1. JInHenHas anrebpa. H POypr: 0p.ru/71687.html
Kapnyxuna, O. E.,|BekTtopHas anrebpa. aunoHaribHeM 2015
MaHcypoBa, C. E., |AHanutuyeckas reomeTtpus MUHEpParbHO-ChIpLEBON
Focrionapukos, A. . yHMBEpPCUTET « OPHBIN»
Tumodbeesa, E. . MaTtemaTuka. Yactb 1 Craepononb: Cesepo- http://www.iprbooksh
Kaekasckui 2018 op.ru/83225.html
denepanbHbIi
yHUBEpCUTET
7.1.2 lononHuTenbHasa y4yebHasa nutepartypa
PomaHoBa, I". H. MaTtematnka B Tabnuuax. KaszaHb: KasaHckuit http://www.iprbooksh
YacTtb 1 HauMOHamNbHbIN op.ru/79317.html
nccnegoBaTenbCKUn 2016
TEXHOSTOMMYECKUN
yHUBEpCUTET
Bnacos, A. B. YyebHo-MeTOoan4eckoe Mockea: MoCKOBCKMiA http://www.iprbooksh
nocobve no AucUUNINHE : . op.ru/61491.html
MaTtemaTuka. TEXHAHECKIN 2016
MaTtemaTtundeckun aHanua. YHWBEPCUTET CBA3N 1
Yacts 1 WMHpopmaTukn

7.2 I'Iepequb HpO(beCCVIOHaﬂbeIX 6a3 AdHHbIX U VIH(*)OpMaLI,VIOHHO-CnpaBO'-IHI:IX cucrtem

OnekTpoHHo-6MbnnoTevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIb INYTMNTO [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-0MbnmMoTevHasa cuctema «Adyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

7.3 NepeyveHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

7.4 OnucaHue maTepmarnbHO-TEXHUYEeCKOM 6a3bl, HeO6XO0AMMOW ANA OCYLLEeCTBNEHUA 06pa3oBaTeNlbHOro
npouecca no AucuUninHe

Ayautopus OcHalleHue




JNlekynoHHas
ayguTopust

MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas meberb, gocka

YyebHasi aygutopusi

CI'IeLI,VIaI'IM3MpOBaHHaF| mebenb, gocka




MpunoxeHune

pabo4yen nporpammbl gucunnIIMHbl  MaTtematuka

HaumeHosaHue OUCL{UI'IHUHI:,I

no HanpaeneHnto noarotoBkn 13.03.01 TennosHepreTvka u TENJIOTEXHUKA
HanmeHoBaHwue Ol (npodumng): LndpoBble aHeprocucTtemMbl 1 KOMNAEKCHI

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

MpunoxeHue

Ne n/n | YcnoBus TMNOBbIX NPaKTMKO-OPUEHTMPOBAHHbIX 3adaHui (3agad, Kenmcos)
CewmecTp 1
1 Kakasi u3 gaHHbIX MaTpuL, He UMeeT O0paTHy?

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 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 nsmeHunTcsa cmellaHHoe Npon3BefeHne TPex BEKTOPOB, eCNN 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 M ABE NNOCKOCTH ?
2x—y+3z—3=0wu —4x+2y—-6z+10=0

8 Kakoli BbiIBOA cniegyeT U3 paBeHCTBa a X b = 0, rae a u b — HeHyneBble BEKTOPbI ?
9 Bbluncnutb lirr(1) x/tg(2x)

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

fx)= %tg(%), x € (—=m/3;m/3)

11 Ha kakom 13 nHtepsanoB yHKUuA f(x) = xe *HEMOHOTOHHA?
1)(—; —1) ; 2) (0; +0) 3) (0;1)
12 CKOMbKO TOYEK IKCTpEMyMa UMeEeT PyHKUMS f(x) = x3 + x ?

1)1; 2)2; 3)0

13 Bbluncnutb guddpeperuman dyHkumm f(x, y) = x./x + 3yB Touke(3; 2)
npuAx =0,2 u Ay =0,1

14 ®PyHKUMS f(x) UMeeT HenpepbiBHbIE MPOM3BOAHbIE 1-r0 1 2-ro NOPSAKOBU
f'(1)=0; f'(1) > 0. Torga npu x = 1 PYHKLMSA UMeEET:
1) MUHUMYM  2) MakcuMym  3) HE UMeeT IKCTpemyma




cTp. 2

15 Havitu Touky nepervba ans f(x) = x%inx
16 BblumcnunTb f: dx/V2x +1
17 Kakyto 3aMeHy nepemMeHHOIi HyxHO caenatb B [ xVx + 1dx ?
18 Hait nnowanb urypbl, orpaHUHEeHHOM KpUBLIMU y = x2U  y = /x
19 Kakoli 13 Tpex uHterpanoB sBNSi€TCst HECOOCTBEHHBIM?
1) [Fdx/N2x—1 2) [ldx/N2x+1 3) [ dx/v2x+3
20 K kakomy Tuny oTHocUTCS ypaBHeHue y' + xy — x2 =0 ?
1) c pasgenamWmMMnca NepemMeHHbIMM - 2) ogHopoaHoe  3) NnHelHoe
CewmecTtp 2
1 CkonbKko NPOM3BOIIbHBIX MOCTOSAHHBIX AOMMKHO coaepxaTb obLuee pelueHve
ypaBHeHus f(x,v,y,y'")=0 ?
2 HaiiTu obLiee pelieHve ypaBHeHust y' + 2xy = 0
3 Haiitu obGLliee pelueHne ypaBHeHus y'' + 4y = 0
4 HaiiTn obLiee pelieHve ypaBHeHnus y"' +y — 2y =0
5 Pewwuts 3apgavy Kown: y' +y = e*, y(0) = 1,5
6 Kakon n3 npusHakoB CXOOAMMOCTM HY>KHO NPUMEHUTb K pSay Zf“’zin ?
1) cpaBHeHua 2) Janambepa  3) JlenbHuua
7 Myctb S, = Z’{‘(—l)“% , S = Zf“’(—l)“% . BepHo nun, uto |S — S5 < 0,17
8 HaHbl nonoxutensHble psagbl 1) X7 u,n 2) 7% v,, npuuem psg 2) cxogutcs U u, /v, — 2npu n -
+oo. Torga pag 1) :
A) pacxogutca B) cxogutca  B) HeT onpefeneHHoro oteeTa
9 Hainti koadpuUMEHT npu x? B pasnoxeHnn yHKUMK x - In(x) B pag Teinopa B OKPECTHOCTM TOYKU
x =1
10 MycTb ay, a;, b;,i=1,2,..., k03 dULMeHTbl paga Pypbe Ana yHKUUU
f(x) = 3x Ha oTpe3ke [—2; 2].
BblumcinTtb cymmy a3/2 + Y% (a? 4+ b?) , He BbluMCHSAA KOIPDULMEHTOB.
11 Bbuncnntb by, —koaddurumeHT psga Pypbe ans dyHKLUn
f(x) = Yx? na oTpeske [-2;2].
12 CKOINbKO CTaLMOHapHbLIX ToYek MMeeT YHKUMA f(x,y) = 2x3 + xy? + 5x% + y2?
13 Haintn HaumeHbLee 3HauyeHne pyHKUMK f(x,y) = xy? — x — yB TpeyronbHuke ¢ BepumHamu A(0; 0),
B(1;1), C(0;1)
14 MoBepxHOCTb 3aaaHa ypasHeHueM 2x3 + xy? + 5x2 + y2z — 11 = 0. [poxoauT N1 OHa Yepes Hayarno
KoopauHat?
15 Haitn ypaBHeHMe kacaTenbHOM NITOCKOCTU K MOBEPXHOCTHU

3(x —y) — x% — y? + z2 = 0B Touke (2; 2; 0)




cTp. 3

16 N3MeHNTb NOpSAOK MHTErPUPOBaHNS B MOBTOPHOM UHTerpane ff dx f;zf(x, y)dy .
17 Kakoe 13 BbipaXkeHUn ABNsieTCst NONHbIM andpdepeHuymanom?
1) ydx + xdy 2) ydx —xdy 3)ydx — xydy
18 Hawntn obbem Tena, onpeaeneHHoro HepaBeHCTBaMu
0<z<4—x-y, x+y <1, x =0, y=0
Cemectp 3
1 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
2 HaiiTn KpmBonMHeHbIN nHTerpan 2-ro poga ¢ Pdx + Qdyno rpanuue ABCA TpeyronbHuka ¢
BepwuHamu A(0; 0), B(1; 1), C(0; 1), ecnu ns3sBecTHO, 4TO
a_Q — a_P =17
ox oy 1
3 HaiiTn KpmBonMHenHbIN nHTerpan 2-ro poga ¢ Pdx + Qdyno rpanuue ABCA TpeyronbHuka ¢
BepwuHamu A(0; 0), B(1; 1), C(0; 1), ecnu nssBecTHO, 4TO
a_Q — a_P = 07
ox oy 0
4 BbIuMCUTL KPMBOMMHENHBIN MHTErpan 2-ro pogda $ xdx + dyno rpaHuue cektopa kpyra x? + y? <
10<x, 0<5y.
5 Bbluncnute aveepreHumto BekTopHoro nons F(x,y, z) = xi — xyj + xyzk B Touke (1; -1; 2)
6 Bblumncnutb potop BekTopHOro nons F(x,y, z) = xi — xyj + xyzk
B Touke (1; -1; 2)
7 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.
8 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.
9 A u B HeszaBucuMble cobbiTus, P(4) = 0,75 P(B) = 0,8. Hawtn P(A + B)
10 BeposTHOCTb NonagaHua B Lenb Npyu ogHOM BbicTpere paeHa 0,8. KakoBa BEpOSATHOCTb, UTO U3 4-X
BbICTpernoB 6yaeT poBHO 2 nonagaHua?
11 BeposiTHOCTb NonagaHua B Lienb Npy 0gHOM BbicTperne paBHa 0,8. KakoBa BEpOSTHOCTb, UTO U3 4-X
BbICTPENOB He BYAET HYM O4HOro NonagaHnsa?
12 Cny4danHas BenuumHa X npuHumaeT 3HadeHus 1,2,3,4 ¢ BEpOATHOCTAMMU
0,1; 0,2; 0,3; 0,4. Hantn matemaTn4eckoe oxmgaHue X
13 IMNoTHOCTL BEPOATHOCTWN BENUYUHBI X paBHa
fl) = {O’SCOS(x)’ x| < T[/ZHaVITM mMaTemaTmndeckoe oxmaaHue X
- 0, |x|>m/2 A
14 [MNoTHOCTL BEPOATHOCTN BENUYUHBI X paBHa

_ (0,5cos(x), |x|<m/2
e _{ 0, |x| >m/2

HaiTtun BeposaTHOCTb TOro, 4to 0 < X < m/6




cTp. 4

15 [MNOTHOCTbL BEPOATHOCTM BEMUYMHBI X paBHa
f(x)_{O,Sx, 0<x<2
0, x<Ounmux > 2
Hawntn gucnepcuio X
16 HanTn BepoATHOCTb, YTO CyMMa OYKOB Mpu ABYX BpocaHusix kocTu paBHa 47
17 NmeeTcsa 5 kapTouek ¢ 6yksamu LU, A, J1, A, L. KapToukn nepemellaHbl 1 3aTeM pacnosioKeHbl B
cny4ariHoMm nopsigke. KakoBa BepoSATHOCTb, UTO nony4yutcsi cnoso LUAJIALL?
18 OLwwmBKa n3mepeHns NoaunHAETCss HopMarnbHoMy 3akoHy, npudem o = 0.3.
X — pesynbTat 0AHOro namepeHus. Belamcrinte P(u—oc < X <p+o).
19 CpegHsia gonsa 6paka B npoaykuun npeanpuatnsa pasHa 5%. [na koHTpona oTbupaem crnyvyanHbim
obpasom 20 usgenun. NMyctb X — yncno 6pakoBaHHbIX U3OENMN B 3TON BbIGOPKE.
Bbluncnntb cpegHee KBagpaTuU4HOE OTKNOHeHWe X.
20

o o =3 1
Oucnepcus cnyyanHor BenuymHbl X paeHa 1. MycTb X = %Zio X,

roe X, n=1,2,..,20, —3HayeHne X npun o4epegHOM HE3aBMCUMOM UCTbITaHuW. Hantu aucnepcuo X.




