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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-2: CnocobeH NpUMeHATb COOTBETCTBYHOLWMUA (hu3nKo-maTemMaTMyeckui annapart, MeToAabl aHanm3a 1
MoaenMpoBaHNA, TEOPETUYECKOro U IKCNepUMeHTarbHOro uccrnenoBaHUA Npu pelleHumn npocdeccnoHanbHbIX
3apay

3HaTb: — OCHOBbl aHaNUTUYECKOW W NUHerHon anrebpbl, AnddepeHUManbHOr0 M MHTErpanbHOro  MCYUCIEHMS,
nocneaoBaTensHOCTU U PAabl, YNCNEHHbIE MeTOAbI, YHKLMMN KOMMEKCHOTO NepeMeHHOro, aneMeHTbl (yHKUMOHaNLHOro
aHanusa, BEKTOPHbIA aHanms.

YMeTb: - NPUMEHATb MaTeMaTUyeckuin annapaT uccriefoBaHus pyHKUWUIA, NIMHEHOW anrebpbl, AnddepeHLMansHoro
MHTErpanbHOro ucuyucneHus, psagos, avddepeHumansHbliX ypaBHEHU, Teopun GYHKUMA KOMMEKCHOMo nepeMeHHOoro,
YNCNEHHbIX METOLOB.

BnapeTtb: — meTogamm peweHna 3agay Cc NnpuMeHeHnemMm TeopeTnv4eCkmnx oCcHOB BbICLLEN 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

KOHch'IbTaLI,I/II/I M NPOMEXYTOYHadA

2,5 33,5
aTTrectaums (OK3ameH)

Pazgen 3. OnddpepeHumansHoe
ncuymcneHne yHKUMmM ogHonM nepemMeHHon

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. DyHKLMK HECKOINbKUX

nepemMeHHbIX:

YacTHble Npoun3BoaHbIe, npounsBogHas

CNoxHown dyHKumKn, anddepeHuman,

Mpou3soagHas MO HanpasreHuo, rpaaueHT. 8,5 8,5 19
acTpemMymM.

Tema 12. KpaTHble W KpPUBOSMHEWHbIE

NHTerpanbl:
[BonHom "
KpVBONUHEWNHbIE
pofaa,

ycrosus HE3aBMCMMOCTM ot nyTu, 8,5 8,5 19

NOBEPXHOCTHbIE
TEeopun nons.

TporHOM MHTerpansl,
WHTerpansl 1-ro n 2-ro

MHTEerparnbl. OnemeHThI

Wtoro B cemecTpe (Ha kypce ans 3A0) 34 34 75,75
KoHcynbTauum 1 npoMexxyTovHas 025
atTectaums (3ader) ’
Bcero koHTakTHasa pa6ora u CP no 296.95 24175

AaucuuninunHe

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBsaHmne yqeﬁHblM nraHoM He npeayCcMOTpeHO

5. ®OH[ OLEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALUMU

5.1 OnucaHue nokasarenewn, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB 00y4YeHus
5.1.1 Noka3aTenu oueHUBaHUA

Kopn, HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pesyrbTaToB 00yYeHMs
KOMMNeTeHumm cpeacTea
[leMoHCTpUpyeT 3HaHUA OCHOB aHanMTUYEeCKOM W NMHEnHoW anrebpbl,
ounddpepeHumnansHoro ] WHTErpanbHoro ncuncnenHns,
nocrefoBaTenibHOCT U psAdbl,  YUCIEeHHble  MeToAbl,  YHKUUK
KOMMMEKCHOrO MEPEeMEHHOro, 3neMeHTbl (PYHKLMOHANbHOrO aHanmsa,
o Bonpochl YCTHOro
BEKTOPHbIN aHanms.
. . | cobecenoBaHus.
OriK-2 MpumeHseT MaTemaTMyeckui annapat  UcCnefoBaHua  OYHKUMNA, Mpaktuko

nMHernHon anredpsbl, anddepeHumnansHoro " WHTEerpansHoro
UcYMCneHuns, psagoB,  AuddepeHumnanbHbIX — ypaBHEHUA,  Teopuu
dYHKUNIA KOMMMEKCHOIO NEPEMEHHOTO, YNCTIEHHbIX METOAO0B.

Bnageer meTogamn pelweHuns 3agad C NpUMEHeHMeM TeopeTU4eCcKMX
OCHOB BbICLLEN MaTeMaThKu

OpueHTUpoOBaHHbIE 3aaHUA.

5.1.2 Cucrtema un

KpUTEpUU oLleHMBaHUA

Llikana oueHnBaHua

Kputepum oueHnBaHms cchopMnUpoBaHHOCTN KOMMNETEHLMI

YcTHoe cobecenoBaHue MucbmeHHasn paboTa

5 (oTnunyHO)

O6yuvatomiica nokasbiBaeT

martepunana.

BCECTOPOHHEee K1 rnybokoe  3HaHue | Obyyalownncs AeMOHCTpUpPYeT MnpaBuibHOE
OCHOBHBbIX MOHATUI " TeopeM | NOHUMaHne  ycrnoBusA  3agadvv, BrageHue
mMaTtemMaTuKu, CBOOOAHO OpPUEHTMPYETCS B | HaBblkaMyM €ro adHanusa, Bblbopa HYXHbIX
OCHOBHbIX  MOHATUSAX,  TepMuMHax K | TeopeM u ¢opmyn ANg ee pelleHus. Ymeet
onpefdeneHusx MNpu  OTBETe;  YCBOWM | MPUMEHATb MaTeMaTU4yecKuin annapaTt  ang
OCHOBHYHO nuTeparypy; NposiBMSeT | peanu3auMn nnaHa pelleHns 3agadvm W, ecnu
TBOpYECKME CMOCOBHOCTM M LUMPOKYH | 9TO  Heobxoammo,
apyauumio B Mcnonb3oBaHuuM  yyebHoro | rpadmyeckn. [Nonyuun npaBunbHLIA OTBET.

MOXeT npeacrtaBunTb ero

4 (xopoLuo)

OOyuvarowmiics nokasbiBaeT [OCTaTOYHbIM | OGyvalowmncs OeMOHCTPUpYeT  npaBuilbHOE
YpOBEHb  3HAHWN  OCHOBHbLIX  TEOPEM; | MOHWUMaHWe  YCroBWS  3afjayun,  BrageHve
OPUEHTUPYETCA B OCHOBHbIX MOHSATUSIX W | HABbIKAMW €ro aHanuMsa, Bbldopa HYXHbIX
onpeaeneHunsix; ponyckaeT | Teopem U cdopmyn  Ons ee  pelueHus.




He3HauuTenbHble NorpeLIHocTH npu
OoTBEeTax Ha BOMNPOCbI 3K3aMeHaLWOHHOro 6
GMNETa ¥  AOMONHUTENbHBIE BOMPOCH [onyckaeT He3HaunTenNbHble OLLUMGKM.
npenogasaTensi.
O6yuvatowwmiica nokasbiBaeT 3HaHWS
yyebHOro marepvana B MWHUMANbHOM
obbewme; MOXeT chopmynupoBaTb y
O6yyarowminca BHMKAET B CMbICIT  YCrOBUS
OCHOBHblE 3aKOHb, NOHATUS n
3agayun, NOHMMAET MfaH ee peLleHUusi, OAHaKo,
onpegeneHnsi, HO Mpu 3TOM, [Jomnyckas o
3 (yooBneTBOpUTENbHO) BonbLIOE vonuuecTao | 1€ MOXET B MOMHOA Mepe C MOMOLbO
. mMaTtemaTU4yeckoro annaparta peanu3oBaTb ee
HenpuHUMNManbHbIX OWWBOoK; [onyckaeT cLIGHIE
CYLLEeCTBEHHblE OlWMWOKM B OTBETe Ha P ’

9K3aMeHe, HO MOXeT YCTpaHuTb WX noj
PYKOBOACTBOM NpenofaBaTensi.

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro

YPOBHSI 3HAHWUSI OUCLMMMMUHBI, HE MOXeT
copMynupoBaTb  OCHOBHble  TeopeMbl; | ObyvatoWmMincs He MOXET npoaHanM3npoBaTb
5 MMOXO  OPUEHTUMPYETCA B  OCHOBHBIX | yCNOBME 3aayu, HaMeTUTb NNaH ee peLleHus,
MOHATUAX W OMNpefeneHnsix; NoxXo 3HaKoM | He BrageeT MaTeMaTUYecKUM  anmnapaToMm.
(HeyooBneTBOPUTENBHO) - o -
C OCHOBHOW nuTepaTypoW; gonyckaet npwu | Mpeacrasnedne 4yxoin paboTbl, 0Tkas oT
OTBETE Ha 3K3aMeHe CYLUECTBEHHbIE | BbIMOMHEHNS 3aaHuUs.
OWMNOKN M HEe MOXET YCTpPaHUTb UX Aaxe
non PyKOBOACTBOM MpernofaBaTernsi.
- Ob6yuatomncs E€MOHCTPUPYET  MpaBuibHOE
O6yvaowmiica  nokasbiBaeT  rnybokoe yHarotil A PURY P
4 NMOHMMaHWe  YCroBus  3agjaywn,  BrageHue
3HaHWE OCHOBHBLIX MOHATUA U TEOPEM,
HaBblkamy €ero aHanusa, BblGopa HYXHbIX

3ayTteHo

CBOOOAHO OPMEHTMPYETCA B  OCHOBHbIX
MOHATUSIX, TEPMUHAX W OMNpefeneHusx;
ycBoun OCHOBHYH0 nuteparypy;
nposiBNsieT TBOPYECKMe CMocCOGHOCTM B
“cnonb3oBaHUK y4ebHOro Matepuana.

Teopem u cdopmMyn And ee peleHus. Ymeet
NPMMEHATbL  MatemaTuyeckuin annapaTt Ans
peanus3auuMu nnaHa pelleHus 3agjadm U, ecrnu
3TO0 HeobxoaMMO, MOXeT MpeacTaBUTb €ro
rpacpuyeckun. MNMonyyunn npasunbHbIA OTBET.

He 3a4teHo

Ob6yvalowmincs He wuMeeT [OCTAaTOYMHOro
YPOBHS  3HAHMSA  AMCLUMINMHBI,  MJIOXO
OPWEHTUPYETCSH B OCHOBHBLIX MOHSTUAX W
onpeeneHusx; nnoxo 3HaKOM c
OCHOBHOW nuTepaTypoK; [[onyckaeT npwu
OTBETE Ha 3a4eTe CYyLEeCTBEHHble OLUIMOKK
M He MOXEeT YCTpaHWTb WX [axe nopg
PYKOBOACTBOM Npenogasarens.

O6yyvalowmmnca He MOXeT npoaHanuM3npoBaTb
ycrnoBue 3ajayun, HaMeTWTb MMaH ee peLueHus,
He BnageetT MaTeMaTM4yeckMM annapaToMm.
MpeacraBneHne 4yxom paboTbl, OTKa3 oOT
BbIMOSTHEHWS 3aaHus.

5.2 TunoBble KOHTPOIbHbIE 3aAaHUA UIU UHbIe MaTepuanbl, Heo6XoAMMbIe AN OLLEHKU 3HaHUW, YMEHUN,
HaBbIKOB U (MNK) onbiTa AeATeNbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n |

DopmMynmMpoBKM BONPOCOB

Cemectp 1

MoBepxHOCTU 2-r0 Nopsaaka U UX NPUMEHEHUE.

YpaBHEHUS NPSMOK B NPOCTPaHCTBE.

YpaBHeHMe NrocKoCcTu.

KpuBble BTOporo nopsgka.

YpaBHeHue NpsAMOKr Ha NMoCKOCTH.

MpocTenwne 3agavm Ha MeTo KOOpAMHaT.

CwmeluaHHoe npouv3BegeHne BeKTOpoB.

BeKTOpHOG npoun3seneHne BeKTopos.

Ckans PHOE npon3segeHne BEKTOPOB

Ckans PHOE npon3seaeHne BEKTOPOB

BeKTopHoe NPOCTPAHCTBO. JInHenHblE onepauun ¢ BeKTtopammn.

MeTopa Naycca pelleHnsi cucTem.

JInHelnHble cuctemsl ypasHeHuin. Popmynel Kpamepa.

HencTtBusa ¢ matpuuamu.

alnlolin(Zlalo|e|N|o|oa|s|wiv|—

Onpepenurenu.

Cemectp 2




16 ABCOnTHas U yCroBHast CXOANMOCTb.
17 HecobcTBEHHbIV MHTEerparn, onpeaeneHne 1 CBONCTBA.
18 BbluncneHme onvHbl oyrn KpUBOW.
19 BbluncneHve nnowaam nnockon urypsl.
20 WHTerpnpoBaHue no Yyactam B onpegenieHHoM WHTerparne.
21 3ameHa nepemMeHHOM B onpeaeneHHoOM MHTerpane.
22 Teopema bappoy. ®opmyna HetotoHa-J1ebHmua.
23 Teopema o cpegHem.
24 OnpepeneHHbI MHTerparn, onpeaeneHne 1 CBONCTBA.
25 WHTerpnpoBaHne TpPUroHOMETPUYECKNX BblPaXKEHNI.
26 WHTerpnpoBaHne nppaumoHanbHbIX BbIpaXKeHWA.
27 PasnoxeHne paumoHanbHbIX 4poben Ha npocTenLume.
28 MHTerpmpoBaHue no 4acTtam B HeonpeaeneHHoOM WHTerpane.
29 3ameHa nepemMeHHOl B HeonpeaeneHHoOM WHTerpare.
30 HeonpegeneHHbl MHTErpan, onpegeneHne u CBOMCTBa.
31 dopmyna Tennopa.
32 Heobxoanmoe ycnosue skcTpemyma. [JoctatouHble YCNOoBUst SKCTpEMyMa.
33 TeopeMbl 0 andepeHunpyemMbIX PYHKLUSX.
34 OnpepeneHune n reomeTpnyeckuin cMbicn anddepeHumana.
35 MpounsBoaHas yHKUMMK, 3a4aHHON NapaMeTpUYecKu.
36 MponssoaHas CNOXHOW OYHKLMK.
37 Mpon3BoaHbLIE OCHOBHbIX 3NieMeHTapHbIX yHKUMn. PopmMyna Tennopa.
38 OcHoBHble npaBuna guddepeHunpoBaHns.
39 OnpepeneHne n reoMeTpnyeckuin CMbICN NPON3BOLHON.
40 TeopeMbl 0 PYHKLMAX, HENPEPBLIBHLIX HA OTPE3KE.
41 HenpepbiBHOCTb. Knaccudumkauusa Toyek paspbisa.
42 BeckoHeuHo 6orblUMe U UX CpaBHEHME.
43 BeckoHeYHO Marble U X CpaBHEHUe.
44 3amevaTernbHble npegenbi.
45 Mpenen nocnegoBaTeNbHOCTU U OYHKLMN.
Cemectp 3
46 YcnoBusa HE3aBUCUMOCTU UHTErpana 2-ro poga oT NyTu.
47 dopmyna MpuHa.
48 KpuBonvHenHbI nHTerpan 2-ro poaa.
49 KpuBonuHenHbl nHTerpan 1-ro poga.
50 TporHon uHterpan. OnpeaeneHve 1 NPUNOXeEHUS.
51 [BOMHON NMHTerpan B NONSAPHbIX KoopANHaTaX.
52 [lBoMHON nHTerpan, onpeaeneHne n reoMeTpn4eckUin CMbICH.
53 SKCTpeEMyM.
54 MponssoaHasa no HanpaBneHuo, rpagueHT.
55 OnddepeHunan, onpegeneHne n reoMeTpn4eCckUin CMbICr.
56 YacTHble Npoun3BoaHbIe, onpeaeneHne n reoMmeTpudecknii CMbICH.
57 HepaBeHcTBO Beccens n paseHcTBo NapceBans.
58 Teopema OQupuxne.
59 Psgo dypbe, onpeaeneHne u CBOMCTBa.
60 Pan Tennopa, pasnoxeHune B psg Tennopa OCHOBHbIX 3fieMeHTapHbIX YHKL M.
61 CTteneHHble psagbl, Teopema Abens.
62 DyHKLUMOHanNbHbIE psabl, paBHOMEPHasa CX0OUMOCTb, AnddepeHumnpoBaHne u MHTerpupoBaHue psaos.
63 ABCOnTHasA 1 yCNoBHas CXOAUMOCTb.
64 3HakonepeMeHHeble psgpl. [pusHak JlenbHuua.
65 Mpu3HaKM CXOAMMOCTU MONOXUTENBHBIX YNCTTOBbIX PSIAOB
66 MpunoxeHus anddepeHLmanbHbIX ypaBHEHWUI K TEOpUM KonebaHui.
67 Cuctembl NNHEHbIX AuddepeHumanbHbIX YpaBHEHWA.
68 JIHeHbIe ypaBHeHUS 2-ro nopsaka ¢ NOCTOAHHLIMU KO3 rLMeHTamu.
69 Bapwvaumsa nponsBonbHbIX NOCTOSAHHbIX.




70 CTpykTypa 0bLLero peleH1s NMMHENHOTO ypaBHEHNS 2-To NopsiKa.

71 YpaBHeHus 1-ro nopsgka, cBogsLumecd K ksagpatypam.

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

5.2.2 TunoBble TeCcTOBbIe 3a4aHUA

He npegycmoTpeHo.
5.2.3 TunoBbIe NPaKTUKO-OPUEHTUPOBAHHbIE 3aAaHuA (3aAayu, KeUchbl)

TunoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3af4aHNA (3a4ayn, KENChI)HAXoAaTCst B NPUNoXeHun K gaHHon Prid.

5.3 MeTogn4yeckue matepuansl, onpegensitowme npoueaypbl OLLeHUBAHUA 3HAHUIN, YMEHUI, BNageHun
(HaBbIKOB 1 (MNN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa ponycka o6yuvatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsiAoK NMKBUAaUUM akagemMmmyeckomn

3a40JTKeHHOCTHU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMm perfnaMmeHTUMpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNnTa
«MonoxeHne 0 NPOBEAEHUN TEKYLLEETO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm obydatoLmxcs»

5.3.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUMnmnHe

YcTHas +

MNucbmeHHas +

KOMﬂbI'OTepHOG TecTtnpoBsaHune

5.3.3 Oco6eHHOCTU NpoBeAEHUs MPOMEXYTOYHON aTTecTauum nNo AUcCUUnnnHe

B03MOXXHOCTb MOMb30BaTbCA CMpaBOYHbIMK Tabnuuamu;
Bpems Ha noaroToBky oTBeTa 45 MUHYT

NHas

6. YHEBHO-METOANYECKOE N M(H®OPMALMOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
6.1 YyebHana nutepaTtypa

ABTOp

3arnasuve

MN3paTenbcTBO

| log nspaHus |

Ccblnka

6.1.1 OcHoBHas y4yeGHas nuTepaTypa

Tumodpeesa, E. O.

MaTtemaTuka. Yactb 1

Ctaspononb: CeBepo-

http://www.iprbooks

KaBka3sckuii hop.ru/83225.html
. 2018
cdepepanbHbIi
yHMBEpCUTET
locnogapukos, A. Tl.,|Bbicluas matematuka. Tom Cankr-NeTen6vor: http://www.iprbooks
Kapnoga, E. A, 1. JInHenHas anrebpa. H pOypr- hop.ru/71687.html
Kapnyxuna, O. E.,|BekTtopHas anrebpa. auvoHaribHeM 2015
MaHcypoBa, C. E., |AHanutuyeckas reomeTpus MUHEpParbHO-ChipbeBon
Focnonapukos, A. T, yHMBEpCUTET « OPHbIN»
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
Bnacos, A. B. Y4yebHo-MeToanYeckoe Mockaa: MocKOBCK http://www.iprbooks
nocobmve no AucUUNIINHE ) 9 hop.ru/61491.htmi
MartemaTuka. TEXHMHECKIM 2016
MaTtemaTtundeckun aHanus. YHWBEPCUTET CB5A3W 1
YacTs 1 MHdOpMaTUKK
PomaHoBa, I. H. Matematnka B Tabnuuax. KazaHb: KazaHckuin http://www.iprbooks
YacTtb 1 HaUMOHanNbHbIN hop.ru/79317.htmi
nccnenoBaTenbCKUN 2016
TEXHOMNOrMYECKNii
yHMBEpCUTET

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 JaHHbIX U UH(POPMAaLUOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHo-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIb INYMNTO [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-0MbnmMoTevHas cuctema «Adyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 NepevyeHb NULEH3NMOHHOro N CBO6G0AHO pacnpocTpaHAEeMOro NnporpaMmMHoOro oéecneyeHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013




PTC Mathcad 15

6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLLEeCTBNEeHUA obpa3oBaTenibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas Mmebenb, Aocka
JlekunoHHas Y A pyA 5 P a
ayguTopus

CneunanuaupoBaHHasi Meberb, gocka
YuebHas aygutopus




MpunoxeHune

pabo4yen nporpammbl gucunnIIMHbl  MaTtematuka

HaumeHosaHue OUCL{UI'IHUHI:,I

no HanpaeneHnto noarotoBkn 13.03.01 TennosHepreTvka u TENJIOTEXHUKA
HanmeHoBaHwue Ol (npodumng): LindpoBblie aHeprocuctembl 1 KOMMNEKChI

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

MpunoxeHue

Ne n/n | YcnoBus TMNOBbIX NPaKTUKO-OPUEHTMPOBAHHbIX 3adaHui (3agad, Kenmcos)
CemecTp 1
1 Kakasi u3 gaHHbIX MaTpuL, He nMeeT ObpaTHyo?

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
A=<0 2 4>B=<0 1 1>.Ha|7m4 AB

2 1 -1 0 0 1

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

4 Hantn kocuHyc yrna mexagy sBektopamn a = (1,2,1) b = (2,-1,-1)

5 Kak n3ameHuTCsi CMeLLaHHOe NpoM3BeAEHNE TPEX BEKTOPOB, ECIM 3aMEHUTb
(abc) na (cha)?

6 Yepes Kakyo U3 3TUX TOYEK MPOXOANT NITOCKOCTb 2x —y + 3z — 3 = 07?

HNEG2 - L2 1D HG®G -2 -1

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

8 Kakoli BbIBOA cniegyeT 13 paBeHCcTBa a X b = 0, rae a u b — HeHyneBble BEKTOPbI ?
9 Bbluncnutb lirré x/tg(2x)

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

1
f(x) = ﬁtg(3x), x € (—m/3;m/3)

11 Ha kakom n3 nHtepsanoB yHkums f(x) = xe *HEMOHOTOHHA?
1)(—o0; —1) ; 2) (0; +o0) 3) (0;1)
12 CKOMbKO TOYEK IKCTpEMyMa UMeEeT PyHKUMS f(x) = x3 + x ?

1)1; 2)2; 3)0

13 Bblumcnntb andpdepeHuman gyHkumm 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 UMeET:
1) MUHUMYM  2) MakcumyMm  3) He MMeeT 3KCTpemyMa

15 Haitun Touky nepervba ana f(x) = x2Inx




cTp. 2

16 BblumcnuTb f: dx/V2x +1
17 Kakyto 3aMeHy nepemMeHHOIi HyxHO caenaTtb B [ xVx + 1dx ?
18 Hait nnowanb urypbl, orpaHUHEeHHOM KpUBLIMU y = x2U  y = /x
19 Kakol 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
Cewmectp 2
1 CKombKO MPOM3BOSbHBIX MOCTOAHHBIX AOMMKHO coaepxaTb obLlee pelueHne
ypaBHeHus f(x,y,y,y'") =0 ?
2 Haiitn o6Liee pelweHne ypaBHeHus y' + 2xy = 0
3 Haiitn obLiee pelweHne ypaBHeHus y'' + 4y = 0
4 HaiiTn obLiee pelleHve 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, = ZT(—U“% , S = Zf‘”(—l)“% . BepHo nn, yt0 |S — S35/ < 0,1 7?
8 HaHbl nonoxutensHble psagbl 1) X7 u,n 2) ¥7* v,, npuuem psg 2) cxoontcs U u, /v, — 2npun -
+oo. Torpa pag 1) :
A) pacxoguTtca B) cxogutca  B) HeT onpefeneHHoOro 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 dULMeHTsl paga Pypbe ona yHKUUM
f(x) = 3x Ha oTpe3ke [—2; 2].
BblumcinTtb cymmy a3 /2 + Y% (a? + b?) , He BbluMCISAA KOIPDULMEHTOB.
11 Bbluncnutb by, —koaddumumeHT psga Pypbe ans yHKLUn
f(x) = Vx2% na otpeske [—2; 2].
12 CKOINbKO CTaLMOHapHbLIX TOYek MMeeT YHKUMA f(x,y) = 2x3 + xy? + 5x% + y2?
13 Haintn HaumeHbLiee 3HaueHne pyHKUMK f(x,y) = xy? — x — yB TpeyronbHuke ¢ BeptumHamu 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 Haintn ypaBHeHVe kacaTenbHOM NITOCKOCTU K MOBEPXHOCTMU
3(x —y) —x% — y? + z% = 0B Touke (2; 2; 0)
16

2 4
M3MeHnTbL Nopaaok NMHTErpupoBaHus B NOBTOPHOM UHTerpane f1 dx fxzf(x, y)dy .




cTp. 3

17 Kakoe 13 BbipaxxeHUn ABNsieTCsi NONHbIM AndpdepeHuymanom?
1) ydx + xdy 2) ydx —xdy 3)ydx — xydy
18 Hantn o6bem Tena, onpegeneHHoro HepaBeHCTBaMu
0<z<4-—-x-—y, x+y<1, x =0, y=>0
Cemectp 3
1 MpagneHT dpyHKUMN 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 u3BecTHO, 4YTO
6_Q — 6_P =17
ox oy 17
3 HaiiTn KpmBonMHenHbIN nHTerpan 2-ro poga ¢ Pdx + Qdyno rpanuue ABCA TpeyronbHuka ¢
BepwuHamu A(0; 0), B(1; 1), C(0; 1), ecnu n3BecTHo, 4YTO
a_Q — a_P = ?
ax 9oy 0
4 BbIuMCIUTL KPMBOMMHENHBIN MHTErpan 2-ro pogda $ xdx + dyno rpaHuue cektopa kpyra x? + y? <
10<x, 0<5y.
5 Bbiuncnnte gnsepreHumio BektopHoro nons F(x,y, z) = xi — xyj + xyzk B Touke (1; -1; 2)
6 Bbiuncnntb potop BektopHOro nons F(x,y, z) = xi — xyj + xyzk
B Touke (1; -1; 2)
7 A,B,C—cny4yanHble cobbitusd. CobbiTne DcoctonT B TOM, 4TO npomsowwsio C n xots 661 0gHO 13
cobbiTnii A n B. Beipasute D cdoopmyrnon yepes A,B,C.
8 A,B,C—cny4ariHble cobbiTusi. CobbiTe DCOCTOMT B TOM, YTO Unn He npou3oLwwno C unm nponsoLuno
X0Tsa 6bl 0gHO M3 cobbiTun A 1 B. Beipaautb D dhopmynow yepes A,B,C.
9 A u B HesaBucumble cobbitus, P(A) = 0,75 P(B) = 0,8. Hantu P(A + B)
10 BeposiTHOCTb NonagaHua B Lenb nNpy 0gHOM BeicTperne pasHa 0,8. KakoBa BEpOSATHOCTb, UTO U3 4-X
BbICTpenos 6ygeT poBHO 2 nonagaHusa?
11 BeposiTHOCTb NonagaHua B Lenb Npy 0gHOM BbicTperne pasHa 0,8. KakoBa BEpOSTHOCTb, UTO U3 4-X
BbICTPENOB He 6yAeT HM 0gHOro nonagaHua?
12 CnyyanHas Benu4dmHa X npuHumaeTt 3HadeHus 1,2,3,4 ¢ BepOATHOCTAMM
0,1; 0,2; 0,3; 0,4. Hantn matemartnyeckoe oxumgaHme X
13 IMNoTHOCTL BEPOATHOCTWN BENUYUHBI X paBHa
_ (0,5cos(x), |x|<m/2, .
fx)= { 0, |x| > /2 Haitn maTtematunyeckoe oxuagaHme X
14 IMNoTHOCTL BEPOATHOCTW BENUYUHBI X paBHa
_(0,5cos(x), |x|<m/2
e _{ 0, |x| >m/2
HaiTtun BeposaTHOCTbL TOro, 4to 0 < X < m/6
15 [MNOoTHOCTL BEPOATHOCTN BENNYUHBI X paBHa

0,5x, 0<x<?2
0, x<Ounmux > 2

fe ={




cTp. 4

Haintn gucnepcuio X

16 Hantn BepoATHOCTb, YTO CyMMa OYKOB Mpu ABYX BpocaHusix kocTu pasHa 47

17 NmeeTcsa 5 kapTouek ¢ byksamu LU, A, J1, A, L. KapToukn nepemeluaHbl 1 3aTeM pacnosioKeHbl B
cny4ariHoMm nopsigke. KakoBa BepOSATHOCTb, UTO nony4yutcsi cnoso LUAJIALL?

18 OLwwwnBKa n3mepeHns NoaYnHAETCs HopMarnbHoMy 3akoHy, npudem ¢ =0.3.
X — pe3ynbTaT ogHoro usmeperus. Berunerimts P(u—o< X <u+o).

19 CpegHsas gons 6paka B npogykumy npeanpusatus pasHa 5%. Ona koHTpons oToupaem cryyanHbIm
obpasom 20 usgenun. NMyctb X — yncno 0pakoBaHHbIX U3OENWI B 3TON BLIOOPKE.
Bbluncnntb cpegHee KBagpaTtudHoe OTKIIOHEHKe X.

20

o - S 1
[Oucnepcua cnyvanHom BenuumnHel X pasHa 1. MNyctb X = EZ%O X, ,
roe X,, n=1,2,..,20, —3Ha4yeHue X npu o4epeaHOM He3aBUCMMOM ucnbiTaHnn. Hantu gucnepcuio X.




