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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 OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNITUHDbI

OlMK-3 : Cnoco6eH NPUMEHATbL COOTBETCTBYOLWUIM (PU3MKO-MaTeMaTUYeCKUIM annapar, MeToAbl aHanusa u
MoaenMpoBaHNA, TEOPETUYECKOro U IKCNepUMeHTarbHOro uccrnenoBaHUA Npu pelleHumn npocdeccnoHanbHbIX
3apay

3HaTb: OCHOBbl aHanNUTU4eCKOM W JUHEWHOW anrebpbl, ANdEEPEHUMANBHOIO W UHTErpanbHOrO  MCYUCIEHWS,
nocneaoBaTensHOCTU U PAabl, YNCNEHHbIE MeTOAbI, YHKLMMN KOMMEKCHOTO NepeMeHHOro, aneMeHTbl (yHKUMOHaNLHOro
aHanusa, BEKTOPHbIA aHanms.

YMeTb: NpMMEHATb MaTemMaTU4eckuii annapaTt uccrnefoBaHust OYHKLUUIA, NUHerHon anrebpbl, anddgepeHUmMansHoro u
MHTErpanbHOro ucuyucneHus, psagos, avddepeHumansHbliX ypaBHEHU, Teopun GYHKUMA KOMMEKCHOMo nepeMeHHOoro,
YNCNEHHbIX METOLOB.

BnapeTtb: metogamm peweHna 3agay c npuMeHeHnemMm TeopeTnv4eCknx 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 NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. ONMTUCAHUE NOKA3ATEJNEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB

5.1 Nokaszatenun oueHUBaHNA

OBYYEHUA

Ko komneTeHummn

lMokasaTenu oueHMBaHMSA pe3ynbTaTtoB 00yyYeHns

OrlK-3

YNCIMEeHHbIX METOOO0B.

MaTeMaTukm

[eMOoHCTpUpYyeT  3HaHUS  OCHOB  aHanmuTMYECKOW UK NuHerHow  anrebpbl,
anddepeHUnansHOro U MHTErpanbHOro UCHMUCMEHUS, NocneaoBaTenbHOCTN U paabl,
YMCNEeHHble  MeToAbl,  YHKUUW  KOMMIEKCHOrO  MEepeMEeHHOro,  3feMeHThI
PYHKUMOHAMNBbHOrO aHann3a, BEKTOPHbIN aHanms.

MpumeHseT maTemMaTMyeckun annapat uccrnegoBaHust  OYHKUMA,  JIMHEWHOMW
anrebpbl, AuddepeHUMansHOrO U UHTErpanbHOro  UCHUCNEHUS,  PSAOB,

andpdbepeHumnanbHbIX  ypaBHEHUA, Teopuu (PYHKLUMIA KOMMMEKCHOTO MNepeMEHHOro,

Bnapgeet metogamu peweHna 3agad ¢ npuMeHeHneMm TeopeTn4eCcknx OoCHOB BbICLLEN

5.2 Cucrtema n KputTepum oLeHUBaHUSA

LLIkana oueHnBaHuSA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

5 (0TAMYHO)

O6yvatowmics nokasbiBaeT
BCECTOPOHHee M rnybokoe  3HaHuWe
OCHOBHbIX MOHATWIA " TEOpPEM

mMatemMaTtuku, cBoOOAHO OpUEeHTUpyeTCcAa B

OCHOBHbIX  MOHATMAX,  TepMuHax MU
onpedenieHMsix NpuM  OTBETE;,  YCBOWUN
OCHOBHY!0 nutepartypy; nposBnseT
TBOpYECKME CMOCOBHOCTU UM LUMPOKYHO

3pyaMUMIO B MCMOMNb30BaHWU  y4eGHOro
maTtepuana.

OO6yvarowmmnca  geMoHcTpupyeT
MoHMMaHWe  ycrnoBusi  3afjauyu,  BrajeHue
HaBblkamy €ro aHanusa, Bbloopa HYXHbIX
Teopem M opMyn Ans ee peleHus. Ymeet
NpUMeHATb  MaTeMaTU4Yeckuii  anmapart  ans
peanu3auMu nnaHa peLleHus 3agadn U, ecrnu
3TO Heobxogumo, MOXeT MpPeAcTaBUTb €ro

rpaduyecku. Nonyynn npaBunbHLIN OTBET.

npaeunbHoe

O6yyvarowminca nokasbiBaeT [OCTaTOYHbIN
YPOBEHb  3HAHUA  OCHOBHbLIX  TEOPEM;

O6yyvalowmmnca  OeMOHCTpUpyeT  npaBuIibHOE
OPVEHTMPYETCS B OCHOBHbIX MOHATUSIX W
. MoOHMMaHWe  ycrnoBusi  3agauu,  BrageHue
onpeaeneHusx; aonyckaet
4 (xopoLwuo) HaBblkaMn €ro aHanusa, BblGopa HYXHbIX
He3HaunTernbHbIe MOrpeLLIHocTn npu
TeopeM 1 OpPMYn AnNA  €ee  peLueHus.
OTBETax Ha BOMPOCHl 3K3aMEHALMOHHOTO 6
6uneta W JoONOMHWTENbHbIE  BOMPOCHI Hlonyckaet HeanaumreneHbie oLwmoKky.
npenopaeatens.
Ob6yuvatowmincs rnokasbiBaeT 3HaHus
yyebHOro Martepuana B MWHMManbHOM
obbewme; MOXeT cdopmynuposaTb .
OOyuvalowmincs BHUKAET B CMbICIT  YCINOBMS
OCHOBHblE 3aKOHbI, MOHATUS "
3agayv, NOHMMAEeT MNaH ee pelleHns, OAHakKo,
3 (YOoBNETBOPUTENBLHO) ONPEACIICHNA, HO TPt 3TOM, AOMYCKAA | 0™ viower B nomkHoit mepe c MOMOLLbIO
YA P 6onbLuoe KONM4ecTBO P
) mMaTeMaTU4yecKoro annapata peanusoBaTb ee
HeMpVHUMNManbHbIX OWMOOK; JonyckaeT cLeHme
CyLleCTBEHHble OWwMWOkM B OTBETe Ha P )

9K3aMeHe, HO MOXeT YCTpaHUTb UX non
pykoBOACTBOM npenogaBaTterns.

O6yvalowminca He WMMeeT [OCTaTOYHOro

YPOBHS 3HaHUS AUCLMMNINHBI; HE MOXeT
copMynupoBaTb  OCHOBHble  TeopeMbl; | Obyvalowmncs He MOXeT npoaHanuanpoBaTtb
MAOXO  OPUEHTUMPYEeTC B OCHOBHBIX | yCNOBME 3adadvv, HaMeTUTb NNaH ee peLueHus,
2 MOHATMSAX W ONpeaerneHusix; MoXo 3HAKOM | He BrageeT MaTeMaTMyecKum  annapaToM.
(HeynoBneTBOPUTENBHO) o - 7
C OCHOBHOW nuTepaTypou; gonyckaeT npwu | NpeacraeBneHne 4yxon paboTtbl, OTKas oT
OoTBETE Ha 9K3aMeHe CyLECTBEHHbIE | BbIMOMHEHNS 3a4aHus.
OLMBKN U HE MOXET YCTPaHWTb MX Jaxe
nof pyKoBOACTBOM MpenofaBaTens.
O6yuvatowmiics  nokasbiBaeT  rnybokoe | OGyyatowmncs OeMOHCTPUpyeT  npaBuIibHOE
3HaHWe OCHOBHbIX MOHATM W TEOpeM, | MOHWMaHWe  YCroBWS  3adjayun,  BrageHue
SauTeHo CBODOOOHO OpUEHTMPYETCA B OCHOBHbIX | HABbIKaMW €ro aHanusa, Bblbopa HyXHbIX

MOHATUAX, TEepMUHaxX W onpeaerieHnax;

Teopem u opMyn And ee pelweHus. Ymeet




. | npumeHsTL
ycBoumn OCHOBHYH0 nutepatypy;

NposIBSiET TBOPYECKMe CMOCOGHOCTM B
“cnonb3oBaHUMK y4ebHOro Matepuana.

MatemMaTuyeckum annapart Aan4a

peanu3auuMu nnaHa pelleHus 3agjadm U, ecrnu
3TO HeobxoaMMO, MOXeT MpeacTaBUTb €ro
rpacpuyeckun. MNMonyyunn npasunbHbIA OTBET.

He 3a4teHo

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHS  3HAHMS  AMCLUMINMHBI,  MJIOXO
OPUEHTUPYETCSH B OCHOBHBLIX MOHSTUAX W
onpeeneHunsx; nioxo 3HaKOM C OCHOBHOW
nuTepaTtypow; JonyckaeT npu OTBeTe Ha
3ayeTe CyLIeCTBEHHble OWnbkn U He
MOXEeT  yCTpaHuTb UX  Jaxe  nopj
PYKOBOZACTBOM Npernogasarens.

OO6yuvalowmiics He MOXeT npoaHanuanpoBaTb
ycrnoBue 3afadu, HaAMeTUTb MMaH ee peLUeHus,
He Bnageet
MpeactaBneHne uyyxon paboTbl, OTKa3 oT
BbINOMHEHUS 3afaHus.

MaTemMaTn4ecknum  annapaTtom.

5.3 TunoBble KOHTPOSNbHbIE 3aAaHUs U/UNU UHbIe MaTepuanbl, UCNOMNb3yeMble ANA OLEeHKN pe3yfibTaToB
oby4eHus
5.3.1 TunoBble KOHTPOJbHbIe BONPOCHI

Ne n/n

dopMynnpoBKN BONPOCOB

Cemectp 1

MoBepxHOCTU 2-r0 NopsiAka U UX NpUMeEHeHe.

YpaBHEeHUS NPsMOK B NPOCTPaHCTBE.

YpaBHeHue NrocKocTu.

KpuBble BTOporo nopsgka.

YpaBHeHue NpsiMoi Ha NNOCKOCTU.

MpocTenwmne 3agavm Ha MeTo KOOpAMHAT.

CwmeluaHHoe npon3seaneHne BeKTopoB.

BeKTOpHOG npoun3seneHne BeKTopos.

Ckans PHOE npon3seaeHne BEKTOPOB

CkanspHoe npousseeHne BEKTOpoB

BeKTOpHOG NPOCTPaHCTBO. JInHenHblE onepauun ¢ BEKTOpaMu.

MeTopa Naycca pelleHnsi cucTem.

JInHenHble cnuctemsl ypasHeHuin. Popmynsel Kpamepa.

HewncTteusa ¢ matpmuamm.

alnloin(Zla]lo|e|N|o|a|s|w (=

Onpepenutenu.
Cemectp 2

16 AGcontoTHas 1 yCrioBHas CXOANMOCTb.
17 HecobCcTBEHHbIV MHTErparn, onpeaeneHne 1 CBONCTBA.
18 BbluncrneHme anuHel gyrm KpUBown.
19 BbluncrneHve nnowaam nrockon urypsl.
20 MHTerpypoBaHue no Yyactam B onpegenieHHoOM WHTerpane.
21 3ameHa nepeMeHHOl B onpeaeneHHoOM WHTerpare.
22 Teopema bappoy. ®opmyna HetoToHa-J1eibHuua.
23 Teopema o cpegHeMm.
24 OnpepeneHHbIv MHTerparn, onpeaeneHne 1 CBONCTRA.
25 WHTerpnpoBaHne TpPUroHOMETPUYECKMX BbIPaXKEHWIA.
26 WHTerpnpoBaHne nppaumoHarnbHbIX BbIpaXXeHUN.
27 PasnoxeHne paumoHanbHbIX 4poben Ha npocTenLme.
28 WHTerpupoBaHue no yacTsiM B HeonpeaeneHHoM WHTerpane.
29 3ameHa nepemeHHON B HeonpeaeneHHoOM WHTerpare.
30 HeonpeneneHHbIi MHTErparn, onpegeneHve n CBONCTBa.
31 dopmyna Tennopa.
32 Heobxoanmoe ycnosue akcTpemyMa. [JOCTaTO4HbIE YCIIOBUSI SKCTpEMYMa.
33 Teopembl 0 guddepeHUnpyeMbIX QPYHKLMUAX.
34 OnpepgeneHne n reomeTpuyeckuin cmeicn anddepeHumana.
35 lMpousBoagHas pyHKUMM, 3a4aHHON NapaMeTpUYecKu.
36 MpounsBoaHas CroXHON YHKUNN.
37 [Mpon3BoaHbIE OCHOBHbLIX aneMeHTapHbIX oyHKUuun. dopmyna Tennopa.
38 OcHoBHble nNpaBuna auddepeHUNpoBaHUS.




39 Onpepgernenne 1 reoMeTpuyeCcKuin CMbICH NPOU3BOLHOW.

40 TeopeMbl 0 (PyHKLMAX, HENPEPbLIBHbLIX HA OTPEe3Ke.

41 HenpepbiBHOCTb. Knaccudumkauusa Toyek paspbisa.

42 BeckoHeuHo 6orblUne U UX CpaBHEHME.

43 BeckoHeuYHO Marnble 1 X CpaBHEHME.

44 3ameyatenbHble npeaensl.

45 Mpenen nocnepoBaTenbHOCTU U PYHKLMK.

Cemectp 3

46 Ycnosusa HE3aBUCUMOCTU MHTErpana 2-ro poga oT nyTu.

47 dopmyna MNpuHa.

48 KpuBOnNMHENHbIM MHTErpan 2-ro poga.

49 KpuBonuHenHbI nHTerpan 1-ro poga.

50 TporiHon nHterpan. OnpeaeneHne n NPUNOXeEHNs.

51 [1BoMHOM MHTerpan B NOMAsiPHbIX KOOPAUHATaXx.

52 [1BovHOM nHTerpan, onpegeneHme n reoMeTpmyeckuii CMbICH.

53 OKCTpemMyM.

54 lMpounsBoaHas no HanpasfeHUto, rPagueHT.

55 OunddepeHuman, onpegeneHmne u reoMeTpmyYeckmin CMbICH.

56 YacTHble npon3BoadHble, onpeneneHne n FeOMeTpI/IHeCKI/IVI CMbICIl.

57 HepaBeHcTBO Beccens n paseHcTBO NapceBans.

58 Teopema Oupuxne.

59 Psg dypbe, onpegeneHve u CBOMCTBA.

60 Psg Tennopa, pasnoxeHue B pag Tennopa 0OCHOBHbIX 3f1eMEHTaPHbIX (OYHKLMA.

61 CTteneHHble pagbl, Teopema Abens.

62 | DyHKUMOHanbHbIE PAaObI, paBHOMEPHas CXoAMMOCTb, AN depeHLMpPoBaHEe U MHTErpUpoBaHe PSO0B.

63 AGcontoTHas 1 ycroBHas CXOANMOCTb.

64 3HakonepeMeHHble psgbl. MNMpusHak JlenbHuua.

65 Mpu3HakM CXoAMMOCTM MOMOXKUTENBHBIX YACIOBLIX PSALOB

66 MpunoxeHusa guddepeHunanbHbIX YpaBHEHUI K TEOPUN KonebaHun.

67 Cucrtembl NUHERHbIX AuddepeHumanbHbIX YpaBHEHWIA.

68 JInHenHble ypaBHEHNS 2-ro nopsiaka ¢ NOCTOAHHLIMU KO3 urumeHTamu.

69 Bapnauumsa nponsBonbHbIX NOCTOSAHHbIX.

70 CT1pykTypa 0bLLero peleH1s NMMHENHOTo ypaBHEHNUS 2-To NopsiaKa.

71 YpaBHeHus 1-ro nopsgka, cBogslumecd K ksagpatypam.

72 3apaya Kowm v kpaeBasi 3agava Ans ypaBHeHus 1-ro nopsigka.

5.3.2 TunoBble TecToBbIE 3afaHNA
He npegycmoTpeHo.
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aAaHuA (3aAayu, Keuchbl)
TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3af4aHNA (3a4ayn, KENChI)HAXoAaTCst B NPUNoXeHun K gaHHon Prid.

5.4 MeTogu4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3ynbTaToB 00y4YeHus
5.4.1 YcnoBus gonycka obyu4atroLierocsi K npomMeXXyTo4YHOM aTTecTauum 1 Nnopsiaok NMKBUAaUMm akageMmu4eckon
3a0/KeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMuM perrnaMmeHTUpPOBaHO IoKanbHbIM HOopMaTtuMBHbIM aktom CII6rynTa
«lMonoxeHne o0 NpoBeAeHUUN TEKYLLIETO KOHTPOMS YCNEBAEMOCTM U NMPOMEXYTOUYHOM aTTecTaLumn o0yyaroLLnXCsa»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no gUCUmnimHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHas

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

B0O3MOXHOCTb MONb30BaTLCA CNPaABOYHLIMU Tabnuuamu;
Bpemsa Ha nogrotoBky oTBeTa 45 MUHYT

6. YYHEBHO-METOOANYECKOE N UHOOPMALMOHHOE OBECMNEYEHUE OUCLUMNITUHDbI




6.1 YyebHana nutepaTtypa

ABTOp

3arnasuve

MN3paTenbCcTBO

"og nsgaxus

Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

Tumocbeesa, E. .

MaTtemaTuka. Yactb 1

Ctaepononb: CeBepo-

http://www.iprbooksh

Kaekasckum op.ru/83225.html
. 2018
deaepanbHbIi
yHMBEpCUTET
Focnogapukos, A. Tl.,|Bbiclias matematuka. Tom c n VDI http://www.iprbooksh
Kapnoga, E. A, 1. JIluHenHas anrebpa. SHKT' erep yE)r' op.ru/71687.html
Kapnyxuna, O. E., |BektopHas anrebpa. MMHea;J'MI::Oa—J-ICI:‘bII:IgBOIZ 2015
MaHcypoBa, C. E., |AHanutuyeckas reomeTpus P P N
Focnogapukos, A. T, yHuBepcuteT «[ OpHbIA»
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
Bnacos, A. B. YyebHo-mMeTOoaU4ECKOE Mockea: MocKoBCKui http://www.iprbooksh
nocobve no  gucCUUNMVHE OockBa: VIOCKOBC op.ru/61491.htmi
MaTtemaTuka. T:xgmq:cgm Ms 2016
MaTtemaTundeckuin aHanms. YHWBEPCUTET CB53W 1
Yacts 1 NMHpopMaTUkn
PomaHoBa, I". H. MaTtematnka B Tabnuuax. KaszaHb: KasaHckuit http://www.iprbooksh
YacTtb 1 HaLMOHanbHbIN op.ru/79317.html
nccnegoBaTenbCKUn 2016
TEXHONOMMYECKNi
yHUBEpCUTET

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTevHasn cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIB IMNYMTA [OnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHas cuctema «AnMbykey [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

6.3 MNepeyveHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMMHoOro oéecnevyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHmne MaTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLEeCTBNEeHUA o6pa3oBaTeribHOro
npouecca no gUucuUnIInHe

Ayautopus OcHalleHue
MynbTumeauinHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka

JlekunoHHas y Py, P

ayautopus

YyebHasa aygutopus

CneumnanuavuposaHHas Mmebenb, gocka




MpunoxeHune

pabo4yen nporpammbl gucunnIIMHbl  MaTtematuka

HaumeHosaHue OUCL{UI'IHUHI:,I

no HanpaeneHnto noarotoBkn 13.03.01 TennosHepreTvka u TENJIOTEXHUKA
HanmeHoBaHwue Ol (npodmng): [MpombllineHHas TennoaHepreTnka

5.2.3 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 BbIBOA cniegyeT 13 paBeHCcTBa 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), x € (—=m/3;m/3)

11 Ha kakom 13 nHtepsanoB yHKUMA 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 =02 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 o6Lliee pelueHne ypaBHeHus y'' + 4y = 0
4 HaiiTn obLiee pelieHve ypaBHeHus y"' +y — 2y =0
5 Pewwnts 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, —koaddurumneHT 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 HaumeHbLiee 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 aveepreHumo 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 dhopmynow yepes A,B,C.
9 A u B HeszaBucuMble cobbiTus, P(4) = 0,75 P(B) = 0,8. Hantn 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 matemaTn4yeckoe oxxmgaHue X
13 IMNoTHOCTL BEPOATHOCTWN BENUYUHBI X paBHa
fl) = {O’SCOS(x)’ Il < 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 OLwwwnbKa n3mepeHns NoaunHaeTCss HopMarnbHoMy 3akoHy, npudem o = 0.3.
X — pesynbTat ogHoro uamepenust. Bolumcnnte P(L—c< X <u+0o).
19 CpegHsas gons 6paka B npogykumy npeanpustus pasHa 5%. Onsa koHTpons oToupaemM cryyanHbIm
obpasom 20 usgenun. NMyctb X — yncno 6pakoBaHHbIX U3OENMI B 3TON BLIOOPKE.
Bbluncnutb cpegHee ksagpaTudHoe OTKINOHeHue X.
20

o < S 1
IOucnepcua cnyvanHom BenuunHel X pasHa 1. MNMyctb X = 52%" X, ,
roe X,, n=1,2,..,20, —3Ha4yeHue X npu o4epeaHOM He3aBUCMMOM ucnbiTaHnn. Hantu gucnepcuio X.




