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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 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 5o CP
9 S og dopmbl TeKyLLero
TEM U YYEOHbIX 3aHATUN 2 Sm| Jek Mp. (4achbl) .
82 3aHATUIA | KOHTpoOns
= (vacel) | (4acbl)
Pasgen 1. JluHenHas anrebpa
Tema 1. 3nemeHTbl nuWHerHon anrebpobl:
Onpegpenutenu, [JewncTeBus c  MaTpuuamu,
BEKTOPHOE NpPOCTPaHCTBO, CUCTEMDI
NMHENHBIX YPaBHEHWA. 8,5 12,5 10
Tema 2. BekTopsb! B TpexXMepHoMm O.,K
NpOCTPaHCTBE:
BekTopbl: TpexmepHoe BEKTOPHOE
MPOCTPaHCTBO,  JIMHEWHblE  onepaumMm C
BEKTOpaMW, OPTOHOPMMPOBAHHLIN  Baswuc, 85 125 15
cKanspHoe, BEeKTOpHOe W CMellaHHoe ’ ’
npou3seneHns

Pasgen 2. AHanutnyeckas reomeTpus

Tema 3. AHanuTudeckaa reomeTpust Ha

MNOCKOCTH:
MpocTeiiune 3agayn Ha MeTond KoopauHar,
ypaBHEHMEe NpsAMON Ha MMOCKOCTU, KpuBble 8.5 125 18

BTOPOrO nopsaka.

OK

Tema 4. AHanuTuyeckass reomeTpusi B
npocTpaHCTBe:

YpaBHeHME MNMOCKOCTU, YPaBHEHUSA MPSAMON
B npocTpaHcTBe. MoBepxHOCT 2-ro nopsigka 8.5 13,5 16
N NX MPUMEHEHNE HA NPaKTUKeE.

Wtoro B cemecTpe (Ha kypce ansa 3A0) 34 51 59

KoHcynbTaumm 1 npoMexyToyHas 25 335
aTTrectaums (OK3ameH) ’ ’

Pazgen 3. OuddepeHunansHoe ucynucneHune
GYHKUNN OOHON NEepeMEHHON

Tema 5. Mpenens!, HENPEpPbIBHOCTb:

Mpenen nocrnenoBaTenbHOCTM M (PYHKLMMN.
3ameuvatenbHble  npefenbl.  BecKoHeYHo
Manble W UX cpaBHeHue. BeckoHeuHo| 2 O.K
GonbluMe M UX cpaBHeHue. HenpepblBHOCTb. 85 85 10
Teopembl O (QYHKUMSIX, HENPEepbIBHbIX Ha ’ '
oTpeske.




Tema 6. NpounssogHaa n anddepeHuymnan:
OnpegeneHne ©“ reoMeTpUYECKUA  CMbICH
NPON3BOSHOWN. MpounsBoaHbie OCHOBHbIX
anemeHTapHbIX  yHkuuin.  NpomssBogHas
CMNOXHOW DYHKLMN. OnddepeHunan.
Okctpemym. dopmyna Tennopa.

Pasgen 4. UHTerpanbHoOe ucynucneHune

8,5

8,5

10

Tema 7. HeonpepeneHHbIN uHTerpan:
OnpepgeneHue, CBOWNCTBa, 3aMeHa
nepemMeHHON, WHTErpMpoBaHMe MO 4acTam,
WHTErPMPOBaHNE pauMoHanbHbIX Apoben u
MppaunoHarbHbIX BbIPaXKEHUN.

Tema 8. OnpegeneHHbIV MHTErpan:
OnpegeneHne, cBoWCTBA  ONpPeAerieHHOro
WHTerpana, Teopema bappoy,

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

8,5

8,5

10

Utoro B cemecTpe (Ha kypce ansa 3A0)

8,5

8,5

10

OK

KoHcynbTaumm 1 npoMexyToyHas
aTTrectaums (OK3ameH)

34

34

40

25

33,5

Pasgen 5. OuddepeHunanbHble ypaBHeEHUS
n psgbl

Tema 9. AncddepeHunansHbie ypaBHEHUS:
3apava KoLwum " KpaeBas 3ajava
(dbopmynupoBku), obliee pelleHve u obLmi
WHTEerparn, ypaBHEHUsI 1-ro nopsaka,
cBogsdWMecs K KBagpaTypam, CTpyKTypa
obLlero peleHns NMHENHOTO ypaBHEHUSA 2-
ro nopsgka, JIMHEWHble ypaBHEHMS C
NMOCTOSHHbIMK  KO3hbbMLMEHTAMKN, CUCTEMBI
TNNHENHBIX YPaBHEHUI, MPUITOXEHUSA
anddepeHumnanbHblX ypaBHEHUA B Teopun
koneb6aHu.

Tema 10. Pagbi:

lMpu3Hakm CXOOMMOCTU YUCMOBLIX PSAAOB,
byHKLMOHarNbHbIE psabl, paBHOMepHasi
CXOAMMOCTb, CTEMEHHble psagbl, Teopema
Abens, anddepeHunpoBaHue "
WHTErpupoBaHne CTEeMeHHbIX pPsaoB,  psa
Tennopa, pasnoxeHue B pag Tewnnopa
OCHOBHbIX  3NeMeHTapHbIX  (YHKUMIA, psa
®ypbe, pasnoxeHue KyCOYHO-HENpPepbIBHOM
dyHKkUMM B pag dypbe, HepaBeHCTBO
Beccens n paBeHcTBO NapceBans.

8,5

8,5

18,75

Pasgen 6. PyHKUMM HEeCKOIbKUX
NepeMeHHbIX U KpaTHbIe UHTerparbl

8,5

8,5

19

OK

OK




Tema 11. OYHKLMM HECKOSBbKMX MEPEMEHHBIX:
YacTHble Npon3BOaHbIE, npoun3sogHas
CnoXxHow dyHKumK, audpdepeHuman,
lMpoussogHass no HanpaBneHuio, rPaaUeHT. 8,5 8,5 19

acTpemMymM.

Tema 12. KpaTHble W KPUBOSMHEWHbIE

WHTEerparnbl:
[BoiHon "
KPUBONUHENHbIE
poaa,

ycrnosus HE3aBMCMMOCTM or nyTu, 8,5 8,5 19

NOBEPXHOCTHbIE
TEeopun nons.

TpOVHOM MHTerpansl,
WHTerpanbl  1-ro u 2-ro

MHTEerparbl. OnemeHThI

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

KoHcynbTaumm u npomexxyTodHas

attectaums (3ader) 025

Bcero koHTakTHasa pa6ora u CP no

226,25 241,75
AucumnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBaHmne yqeﬁHblM nrnaHoM He npeaycMoTpeHO

5. ®OH} OLIEHOYHbIX CPEACTB A1 NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALIUU

5.1 OnucaHue nokasatenen, KPUTEPUEB U CUCTEMbI OLLEHMBAHMUS Pe3yNbTaToB O0yYeHuUs
5.1.1 NokasaTenu oueHMBaHNA

Kopn HanmeHoBaHne oueHOYHOro
[MokasaTenu oueHnBaHWsA pesyrnbLTaToB 0ByyYeHus
KoMneTeHuun cpencrtea
[leMOoHCTpUpyeT 3HaHMS OCHOB aHanUTUYEeCKOW W fNHErHon anrebpbl,
anddepeHumansHoro " WHTEerpanbHoro ncumcneHns,
nocnefoBaTenbHOCTM U psAfdbl,  YUCNEHHble  MeToAbl,  PyHKUMK
KOMIMITEKCHOTO MEPEMEHHOr0, 3NeMeHTbl  (PYHKUMOHANBHOrO aHanmaa,
o Bonpochl YCTHOIo
BEKTOPHbIN aHanms.
. . | cobecegoBaHus.
OrliK-3 MpumeHseT MaTematTuyeckui annapat  UccnefoBaHus  OYHKUMA, MpakTuko

nMHernHon anredpsbl, anddepeHumnansHoro " WHTEerpansHoro
UCYMCNEeHns, psagoB,  AudddepeHumnanbHbIX — ypaBHEHUA,  Teopuun
PYHKLMIN KOMMNNIEKCHOTO NepeMeHHOro, YACNEHHbIX METOAOB.

Brnageer meTtogamn pelweHuns 3agad Cc MNpUMEHeHMeM TeopeTU4eCcKMX
OCHOB BbICLLEN MaTeMaTUKN

OpueHTNpoOBaHHbIE 3aaHUA.

5.1.2 Cucrema u

KpUTEepUM oLleHMBaHUA

Lllkana oueHnBaHua

KpuTtepuu oueHnBaHusa chopMmnpOBaHHOCTU KOMNETEHLMI

YcTHoe cobeceanoBaHne MucbmeHHasn paboTa

5 (oTnunyHO)

O6yuvatomiica nokasbiBaeT

martepunana.

BCECTOPOHHee K rnybokoe  3HaHue | Obyyarowmiics  OeMOHCTpUpYeT  npaBuiibHOE
OCHOBHBbIX NMOHATUI " TEOpPEM | MOHMMaHWe  yCroBMs  3afadu,  BrageHue
mMatemaTuku, cBOBOOHO OPUEHTUPYETCs B | HABblkaMW €ro aHanu3a, Bblbopa  HYXKHbIX
OCHOBHbIX  TMOHATUSIX,  TEPMMHAX W | TeopeM U opmyn Ans ee pelleHus. Ymeet
onpegeneHnsix nNpu  OTBeTe;  YCBOWM | MPUMEHATL MaTeMaTU4yeckun annapat  ans
OCHOBHYHO nuTepartypy; NposIBMsSiET | peanu3auny MraHa pelleHns 3agadn u, ecnuv
TBOpPYECKME CMOCOBHOCTM M LUMPOKYH | 3TO  Heobxoammo,
SpyAMUMIO B UCMONb30BaHUKM y4ebBHoro | rpacpuyecku. Monyynn npaBunbHbIA OTBET.

MOXeT npeacrtaBunTtb ero

OO6yuvarowmiics nokasbiBaeT [OCTaTOYHbIM | OGyyaloWwmMncs OeMOHCTPUpYeT  npaBuIibHOE
YPOBEHb  3HAHUA  OCHOBHbLIX  TEOPEM; | MOHMMaHWe  yCroBus  3adadu,  BrageHue

4(XOp0LIJO) OpPUEHTUPYEeTCA B OCHOBHbIX MOHATUAX W [ HABblkaMW e€ro adHanusa, Bbl60pa HY>XHbIX

onpeaeneHusix; JonyckaeT | TeopeM M opMmyn  Ofs ee  pelueHus.
He3HauuTenbHble MOrpeLLIHoCcTH npu | JonyckaeT He3HaYUTErNbHbIE OLLUNOKM.




OoTBe€Tax Ha BOMNpPOCbl 3K3aMeHaLUUOHHOro

6uneta W  JOMONMHUTENbHbIE  BOMPOCHI
npenogaearens.
OO6yuvatomiica rnokasbiBaeT 3HaHusA
yyebHoro wmaTtepvana B MWHMManbHOM
obbewme; MOXeT chopmynupoBaTb .
O6yuvalowmiics BHUKAEeT B CMbICAT  YCIOBMS
OCHOBHbI€ 3aKOHblI, NOHATUSA 7]
3agayv, NOHUMMaeT MNnaH ee pelleHus, OOHakKo,
3 (yROBNeTBOPUTENBLHO) OMPEACNEHNA, HO Npi  3TOM,  AonycKas HE MOXeT B TMOMHOW Mepe C MNOMOLLbIO
YA P oonbLioe KONMN4ecTBO
. MaTemMaTU4ecKoro annapara peanu3oBaTb ee
HenpuHUMNManbHbIX OWKOOK; JonyckaeT LLICHME
CyLIEeCTBEHHblE OWNOKM B OTBETE Ha P )

9K3aMeHe, HO MOXeT YCTpaHUTb WUX non
pykoBOACTBOM npenogaBaTternA.

OOyuvalowmiics He WUMeeT [OCTaTO4MHOro

YPOBHS1 3HAHUSI AWUCLMMINHBLI, HE MOXEeT
copMynupoBaTb  OCHOBHble  TeopeMmbl; | OByvalniics He MOXeT NpoaHanmM3nMpoBaThb
5 MNOXO  OPUEHTUMPYETCS B OCHOBHBIX | yCNOBME 3aauyv, HaMeTUTb NMaH ee peLUeHus,
MOHATUSIX M ONPEAEneHnsix; NNoXo 3HAKOM | He BrageeT MaTeMaTM4YeckuMm  annapaToM.
(HeyooBNeTBOPUTENBHO) - o -
C OCHOBHOW nuTepaTypou; gonyckaeT npu | MNpeacraeneHne 4yxow paboTbl, oOTka3z oT
OTBETE Ha 9K3aMeHe CyLIECTBEHHbIE | BbINOMNHEHUS 3aaHUs.
OWMOBKN U HEe MOXET YCTPaHWUTb MX Oaxe
nof pPyKOBOACTBOM MpenofaBaTensi.
o O6yyaroLumics €MOHCTPUPYET MpaBUIlbHOE
Ob6yuvatowmiica nokasbiBaet  rnybokoe y L A PvPy P
_ NMoHMMaHWe  YCrNoBUSI  3agayn,  BrageHue
3HaHWE OCHOBHbIX MOHATUA W TEOopeM,
HaBblkaMy €ero aHanusa, Bblbopa HYXHbIX

3a4yTteHo

CcBOOOAHO OpPMEHTMPYETCA B  OCHOBHbIX
MOHATUSX, TEPMUHAX W OMNpeaeneHusx;
ycBoun OCHOBHYH0 nuTepaTypy;
nposiBNsieT TBOPYECckne CrnocobHOCTM B
Mcnonb3oBaHUMK y4ebHOro Matepuana.

TeopeM u copmyn Ona ee peweHus. Ymeet
NPMMEHATb  MatemaTMdeckuin annapaTt ans
peanu3auMu nnaHa pelleHus 3agjadv U, ecrnu
3TO0 HeobXoAMMO, MOXET npeacTaBuUTb €ro
rpadudecku. Nonyynn npaBUnNbHLIN OTBET.

He 3a4teHo

OOyuvalowmiics He WUMeeT [OCTaTOYMHOro
YPOBHSI  3HAHMS  AWUCLUMMNMHBI,  MJIOXO
OPUEHTUPYETCS B OCHOBHbIX MOHATUSAX W
onpeaerneHnsix; Noxo 3HakoM C OCHOBHOW
nuTepaTtypow; OornyckaeT npu OTBeTe Ha
3a4eTe CYLIEeCTBEHHble OWWOKM U He
MOXEeT  yCTpaHuTb UX  Jaxe  noj
PYKOBOZACTBOM Npernogasarerns.

OOyuvarowmiics He MOXeT npoaHanManpoBaTb
ycrnosue 3agadu, HaMeTUTb MNaH ee peLueHus,
He BnageeT MaTeMaTU4YeckMM  annapaToM.
MpeacraeneHne 4yxom paboTbl, OTKa3 oOT
BbINOMHEHUS 3afaHus.

5.2 TunoBble KOHTPONbHbIE 3afaHNUA UNU UHbIe MaTepuanbl, Heo6xoAUMbIe AN OLeHKU 3HaHWUW, YMEHUI,
HaBbIKOB U (UNK) onNbiTa AEeATENbHOCTU
5.2.1 MepeyeHb KOHTPOSIbHLIX BONPOCOB

Ne n/n |

$opMynMpoBKKU BONPOCOB

Cemectp 1

[MoBepxHOCTN 2-ro nopsaka U ux NpUMeHeHve.

YpaBHeHUs NpsiMOK B MPOCTPaHCTBE.

YpaBHEHME NroCcKOCTH.

KpvBble BTOporo nopsigka.

YpaBHeHue NpsiIMOK Ha MIOCKOCTH.

MpocTenwne 3agaum Ha MmeToq KoopauHarT.

CmeluaHHoe npoun3eegeHne BeKTopoB.

BeKTOpHOG npounseegeHne BeKTopos.

Ckans pHOE npounssegeHne BeKTopoB

Ckans pHOE npounssegeHne BeKTopoB

BekTopHOE NpocTpaHcTBO. JIMHelHbIe onepauumn ¢ BEKTOpamu.

MeTop Naycca pelleHnsa cuctem.

JInHelHble cnuctemnl ypaBHeHuin. Popmynbl Kpamepa.

[encteusa ¢ matpruamum.

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

Onpepenutenu.

Cemectp 2

—_
»

|A6con+0THa;| N yCrnoBHasi CXOANMOCTb.




17 HecobCTBEHHbBIN MHTErpan, onpeaeneHne n CBOMNCTBA.
18 BbluncneHve onvHbl oyrn KpUBOW.
19 BbluncneHve nnowaam niockon urypsl.
20 WHTerpnpoBaHmne no 4yactsiMm B ONpefeneHHOM UHTerpane.
21 3ameHa nepeMeHHoOM B onpeaeneHHoM UMHTerparne.
22 Teopema bappoy. ®opmyna HetotoHa-J1ebHumua.
23 Teopema o cpegHem.
24 OnpepeneHHbI MHTerparn, onpeaeneHne 1 CBONCTBA.
25 WHTerpnpoBaHne TPUroHOMETPUYECKNX BblPaXKEHNI.
26 WHTerpnpoBaHne nppaumoHanbHbIX BbIpaXXeHWA.
27 PasnoxeHune paumoHanbHbIX 4poben Ha npocTenLume.
28 WHTerpmpoBaHue no 4acTtam B HeonpeaeneHHoOM WHTerpane.
29 3ameHa nepemeHHOl B HeonpeaeneHHoOM WHTerpare.
30 HeonpegeneHHbIn MHTerpan, onpegeneHne n CBoOMcTea.
31 dopmyna Tennopa.
32 Heobxoaunmoe ycnosue skcTpemyma. [JoctatouHble YCroBMst SKCTpeEMyMa.
33 TeopeMbl 0 andepeHunpyemMbIX PYHKUUSX.
34 OnpepgeneHne n reomeTpuyeckuii cmbicn guddepeHumana.
35 MpounsBoaHas yHKUMM, 3a4aHHON NapaMeTpUYecKu.
36 MpounsBoaHas CroXHON OYHKLUNN.
37 Mpon3BoaHbIE OCHOBHbLIX aneMeHTapHbIX oyHKuun. Popmyna Tennopa.
38 OcHoBHble nNpasunia agnuddepeHLpoBaHnsS.
39 OnpepeneHne n reoMeTpn4eckuin CMbICN NPON3BOLHON.
40 TeopeMbl 0 PYHKLMAX, HENPEPBLIBHBLIX HA OTPE3KE.
41 HenpepbiBHOCTL. Knaccudumkauusa Toyek paspbisa.
42 BeckoHeuHo Gorblune 1 UX CpaBHEHME.
43 BeckoHeYHO Marble U X CpaBHEHMe.
44 3amevaTernbHble npegensbi.
45 Mpenen nocnegoBaTeNbHOCTU U PYHKLMN.
Cemectp 3
46 YcnoBusa HE3aBUCUMOCTU UHTErpana 2-ro poga oT NyTu.
47 dopmyna NpuHa.
48 KpuBOonvHenHbI nHTerpan 2-ro poaa.
49 KpuBonuHenHbin nHTerpan 1-ro poaa.
50 TporHon uHterpan. OnpegeneHve 1 NPUNOXeEHUS.
51 [BOMHON NHTerpan B NONSAPHbIX KoopANHaTaX.
52 [lBovHOM MHTerpan, onpegeneHme n reoMeTpuYecknii CMbICH.
53 SKCTpEMYyM.
54 lMponssoaHasa no HanpaBneHuo, rpagueHT.
55 OndbdepeHunan, onpegeneHne n reoMeTpn4eckUin CMbICr.
56 YacTHble Npon3BoAHbIe, onpeaeneHne n reoMmeTpudecknii CMbICH.
57 HepaBeHcTBO Beccensa n paseHcTBo MapceBans.
58 Teopema Qupuxne.
59 Psg dypbe, onpeaeneHme u CBOMCTBa.
60 Psan Tennopa, pasnoxeHune B psg Tennopa OCHOBHbIX 3fieMeHTapHbIX YHKL M.
61 CTteneHHble psagbl, Teopema Abens.
62 DyHKLUMOHanNbHbIE psabl, paBHOMEPHasa CX0OUMOCTb, AnddepeHumnpoBaHe 1 MHTerpupoBaHue psaos.
63 ABconoTHasA 1 yCnoBHas CXOAUMOCTb.
64 3HakonepemeHHble paabl. [MpuaHak JlenbHuua.
65 Mpu3HaKkM CXOAMMOCTU MONOXUTENBHBIX YNCTTOBbIX PSIAOB
66 MpunoxeHus anddepeHLmanbHbIX ypaBHEHNIA K TEOpUM KonebaHui.
67 Cuctembl NUHeHbIX AuddepeHLmanbHbIX YpaBHEHUA.
68 JInHenHble ypaBHEHUS 2-r0 Nopsaka ¢ NOCTOAHHbIMM KOo3dhdpmumeHTamu.
69 Bapvaumsa nponsBonbHbIX NOCTOSAHHbIX.
70 CTpyKTypa obLlero peleHmsa MMHENHOIO ypaBHEHNS 2-r0 nopsaaka.




71 YpaBHeHus 1-ro nopsgka, cBogswmecd K ksagpatypam.

72 3apgada Kowu n kpaesasi 3agada Ans ypaBHeHUst 1-ro nopsiaka.

5.2.2 TunoBble TecToBble 3afaHunsA

He npepycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3afaHuUA (3agayvm, Kemcbl)

TunoBble NPAKTUKO-OPUEHTMPOBAHHbIE 3afaHNA (3a4aun, KENChI)HAXoAaTCst B NPUNoXeHun K gaHHon Prid.

5.3 MeToan4yeckue matepuansl, onpegensitowime npoueaypbl OLeHUBAHUA 3HAHUM, YMEHUI, BNageHuin
(HaBbIKOB 1 (MNN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa ponycka o6yuvatoLierocsi K (poMeXyTo4YHOM aTTecTauum U NopsiAoK NMMKBUAaUumM akagemMmmyeckomn

3aA40J1)KeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm perrnaMmeHTUpPOBaHO IoKanbHbIM HopMaTtuMBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NpoBeAeHUUN TEKYLLIETO KOHTPOSS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmnXCsa»

5.3.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa +

MncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

5.3.3 Oco6eHHOCTU NpoBeAeHUsI MPOMEXYTOYHOW aTTecTauum no AUcCUUnInHe

B0O3MOXHOCTb MONb30BaTLCA CNPaABOYHLIMKU Tabnuuamu;
Bpemsa Ha nogrotoBky oTBeTa 45 MUHYT

NHasa

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YyebHana nutepaTtypa

ABsTOp

3arnasuve

MN3paTenbcTBO

| lon nspaHus |

Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

locnogapukos, A. T1.,

Bbicluaa matemaTtuka. Tom

CaHkr-leTepbypr:

http://www.iprbooksh

Kapnoga, E. A, 1. JInHenHas anrebpa. H g op.ru/71687.html
Kapnyxuna, O. E.,|BekTtopHas anrebpa. aunoHarbHeM 2015
MaHcypoBa, C. E., |AHanutuyeckas reomeTtpus MUHEPanbHO-ChIpbEBON
Focrionapukos, A. . yHMBEpPCUTET « OPHBIN»
Tumodpeesa, E. . MatemaTuka. Yactb 1 Craepononb: Cesepo- http://www.iprbooksh
KaBkasckui op.ru/83225.html
. 2018
denepanbHbIn
yHUBEpCUTET
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
PomaHoBa, I". H. MaTtematnka B Tabnuuax. KasaHb: KasaHckuit http://www.iprbooksh
YacTtb 1 HaLMOHamNbHbIN op.ru/79317.html
nccnegoBaTenbCKUm 2016
TEXHOSTOMMYECKUN
yHUBEpCUTET
Bnacos, A. B. YyebHo-MeTOoau4eckoe Mockea: MoCKOBCKMiA http://www.iprbooksh
nocobve no AucUUNINHE : 9 op.ru/61491.html
MaTtemaTuka. TeXHU3eCknn 2016
MaTtemaTtudeckun aHanua. YHWBEPCUTET CBA3W 1
UacTh 1 MHdOPMaTUKK

6.2 Mepe4veHb NpocdeccnoHanbHbIX 6a3 aHHbIX U UH(POPMALUOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIb INYMNTO [OnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-0MbnmMoTevHasa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 MepeyeHb NMULEH3NOHHOro U CBOGOAHO pacnpoCTPaHAEMOro nporpaMmMHoro oéecnevyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15




6.4 OnucaHne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmMsapoBaHHas mebernb, ocka
JlekunoHHas Y A PyA 4 P A
ayguTopus

CneunanuaupoBaHHasi Mebernb, gocka
YuebHas ayautopus




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=0u —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 € (—=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 UMeET PyHKUMS f(x) = x3 + x ?

1)1; 2)2; 3)0

13 Bbluncnutb guddeperuman 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 caenaTtb 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 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 dhopmynow 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 matemaTn4yeckoe oxxmgaHue 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
0,5x, 0<x<2
X) =
fG) {0, x<O0umux > 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 NoaunHaAETCss HopMarnbHoMy 3akoHy, npudem o = 0.3.
X — pe3ynbTaT ogHoro usmeperusi. Berunerinte P(L—o< X <p+o).
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.




