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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

OMNK-1: Cnoco6eH aHanu3npoBaTb 3aga4m npod)ecCUoHanNbLHON AeATeNbHOCTU Ha OCHOBeE NOJIOXKEeHUN,
3aKOHOB M MeTOAOB B 0611acTU eCTeCTBEHHbIX HayK U MaTeMaTUuKu

3HaTb: — OCHOBHble TeOopeTu4eckue W MpUKNagHble MOMOXEHUss M MeToAabl B obractv mMatemMaTvku;, a Takke
MEXONCUMMNMHAPHYI0, MMPOBO33PEHYECKYI0, BOCMUTATENMbHYIO, KyNbTYPHYIO W 3CTETUYECKYID PONM MaTeMaTuku B
obLlecTBe 1 NO3HAHWUK

YMeTb: — MNoHMMaTb CYWHOCTb UCNOJib3yeMbIX MaTteMaTudeCKmnx NOSIOXXEHNA M METOLOB; WMCNONb30BaTh MOSTOXEHWS,
3aKOHbl 1 MeTOAbl MaTeEMaTUKN NMPU aHanma3e 3agad I'IpOCbeCCI/IOHaJ'IbHOIZ OEeATEerNbHOCTU.

BnapeTtb: — matemaTnyeckumm MetTogamu pelleHns npuknagHblx 3agad;
CNOCOBOHOCTbLI0 MCMONb30BaTb MaTtemMaTU4eCckne MeToabl npuv aHanmnise 3agad I'IpO('beCCI/IOHaJ'IbHOﬁ OEeATEeNIbHOCTU.

OlNK-2: Cnocob6eH ¢hopmynupoBaTb 3agavu npocgpeccMoHanbLHON AeATeNIbHOCTU Ha OCHOBE 3HaHUM,
npodunbHbIX pa3genoB MaTeMaTU4eCKUX U eCTeCTBEHHOHayYHbIX AUCLUNIIUH (Moaynewn)

3HaTb: - METOAbl MaTeMaTU4EeCKOro aHanm3a; OCHOBbI ,qM(bcbepeHumaanoro N UHTErpanbHOro ncHncneHna 4YnucrieHHole
MeToabl, d)yHKLI,VII/I KOMMJIEKCHbIX MEPEMEHHbIX, BEKTOPHbIA aHanms.

YMeTb: - NPUMEHSITb NPOUIbHbIE pasfenbl anredpbl M MaTtemMaTM4eckoro aHanusa Ans pelleHus 3agad B obnactu
npodeccnoHanbHON AeAaTensHOCTH

Bnagetb: - meTogamm peweHuna I'IpOd)eCCI/IOHaJ'lebIX 3agad4y C npuMmeHeHnem I'IpOd)MJ'IbeIX pasgenos BbICLIEN
MaTeMaTukmn




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 20
Tema 2. BekTopsb! B TpexXMepHoMm O.,K
NpOCTPaHCTBE:
BekTopbl: TpexmepHoe BEKTOPHOE
MPOCTPaHCTBO,  JIMHEWHblE  onepaumMm C
BEKTOpaMW, OPTOHOPMMPOBAHHLIN  Baswuc, 85 125 25
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 25

BTOPOrO nopsaka.

OK

Tema 4. AHanuTuyeckass reomeTpusi B
npocTpaHCTBe:

YpaBHeHME MNMOCKOCTU, YPaBHEHUSA MPSAMON
B npocTpaHcTBe. MoBepxHOCT 2-ro nopsigka 8.5 13,5 25
N NX MPUMEHEHNE HA NPaKTUKeE.

Wtoro B cemecTpe (Ha kypce ansa 3A0) 34 51 95

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 20
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

20

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

16

Utoro B cemecTpe (Ha kypce ansa 3A0)

8,5

8,5

20

OK

KoHcynbTaumm 1 npoMexyToyHas
aTTrectaums (OK3ameH)

34

34

76

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 (3ayer) ’
Bcero koHTakTHasa pa6ora u CP no 296.95 313.75

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
KoMneTeHuun cpencrtea
rmaBHble OCHOBHble abCTpakTHble W MNpuUKNagHble MOMNOXEHUs U
cnocobbl B 00MactM MmaremMaTukuM; a ewe  MeXOUCUMMIIMHAPHYI,
MUPOBO33PEHYECKYHD, BOCMUTATENBHYIO, KYNMbTYPHYHO U SCTETUYECKYHD
ponu apndMeTUKN B OOLLECTBE U 3HAHUK Bonpochl YCTHOro
OMK-1 BOCNPWHMMATbL CyTb MPUMEHSIEMbIX MaTemMaTu4eckux MonoXeHun u|cobecenoBaHus.
METOAO0B; NMPUMEHUTb MOJSIOXKEHUS, 3aKOHbI U CMOCoDbbl apudmeTukm npu | MpakTuko-
aHanu3e 3agad npod paboTbl. OPUEHTUPOBAHHbIE 3afaHus.
MaTeMaTnyeckumMm cnocobamm 3aknioyeHns NpuknagHblx 3agav;
BO3MOXHOCTbIO MPUMEHUTL MaTemaTudeckue cnocobbl nNpu aHanuse
3agay npod paboThl.
[eMOoHCTpUpyeT 3HaHWA OCHOB aHanUMTUYECKOM U NUHEWHOW anrebpbl,
OnddepeHLmansHoro " WHTerpanbHoro ncuyncneHns,
nocrnegoBaTeNnbHOCTM U psidbl, YUCNEHHble  MeToAbl,  pyHKUMK
KOMIMITEKCHOTO MEPEMEHHOr0, 3NeMeHTbl  (PYHKUMOHANBHOrO aHanmaa,
o Bonpocel YCTHOrO
BEKTOPHbIN aHanms.
o . | cobecenoBaHus.
OrK-2 lMpumeHaeT MaTemaTMyeckui annapat  UCCnenoBaHua  OYyHKUMNA, MpakTuko-

NNHENHON anredpsl, anddepeHumansHoro " WHTerpansHoro
ucumucrieHusa,  psgoB,  AuddpepeHumanbHbIX  ypaBHEHUK,  Teopumn
PYHKLMIN KOMMNIEKCHOTO NEePeMEHHOr0, YACMNEHHbIX METOAOB.

Bnageer meTtogamu pelweHuss 3agad C NpUMEHEHMEM TeOopeTUYECKMX
OCHOB BbICLLUEV MaTeMaTuKu

OpueHTUpoBaHHbIE 3aaHUA.

5.1.2 Cucrema un

KpUTEpUU oLleHMBaHUA

LLikana oueHnBaHuA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHOe cobeceanoBaHne MucbmeHHasn paboTa

5 (oTnmn4yHO)

O6yuvatowwmiica nokasbiBaet | OGyyaloLWMncs OeMOHCTpUpyeT npaBuIibHOE
BCECTOPOHHEE U [MyOOKOEe  3HaHWEe | MOHMMaHWe  YCMNoBUSA  3ajayu,  BnageHue
OCHOBHbIX MOHSATUI " TEOPEM | HaBblkaMW €ro  aHanusa, Bblbopa HYXHbIX
maTemaTukn, cBoBOOHO OpUEHTUpPYeTCs B | TeopeM M dopMyn Ans ee pelleHusi. YMmeet




OCHOBHbIX  MOHATUSIX,  TePMMUHax
onpedeneHnsx npu  OTBETE;
OCHOBHYHO nuTeparypy;

ycBOWN
nposiensieT
TBOPYECKME CMOCOBHOCTM U LUMPOKYHO
3pyaMUMIO B MCMOMb30BaHWM  y4eGHOro

NPUMEHsATb  MaTemaTMdeckuin annapaTt Ans
peanu3auuMu nnaHa pelleHus 3ajavv U, ecriu
3TO Heobxogumo, MOXeT MpeacTaBUTb €ero
rpadoudecku. Nonyunn npaBunbHLIN OTBET.

mMaTepuana.
OOyuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb  3HAHUA  OCHOBHbIX  TEOPEM;
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpegenennsx; gonyckaet
4 (xopowo) He3HaunTenbHble MorpeLHocTH

OoTB€Tax Ha BONpPOCHI

9K3aMeHaunoHHOIro

O6yyvaowminca OeMOHCTpUpyeT  MpaBuIlbHOE
NOHMMaHWe  YCroBus  3agjayun,  BrageHve
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
TeopeM u GOopMyn ONA  ee  peLleHust.
[onyckaeT He3HaunTenbHble OLUMGKM.

buneta U [JOMONMHUTENbHbIE  BOMPOCHI
npenoaasaTens.
Ob6yuvatowmiica nokasblBaeT 3HaHWSA
yyebHOro marepvana B MWHUMANbHOM
obbewme; MOXeT chopmMmynunpoBaTb .
O6yyarowminca BHMKAET B CMbICIT  YCrOBUS
OCHOBHblE 3aKOHb, NOHATMSA
3a4aun, MOHMMAaET MMaH ee peLueHus, OJHaKo,
3 (yooBneTBOpUTENbHO) ONPEACNERNA, HO Mpu 3TOM, AONYCKaR | o™ vower B nonHo Mepe C MNOMOLLbIO
yA P GonbLuoe KONMM4ecTBO
. MaTeMaTM4yeckoro annapaTta peanusoBaTb ee
HenpuHUMNManbHbIX OWWboK; JonyckaeT

CYLLEeCTBEHHbIE OLWIMOKM B OTBETE
9K3aMeHe, HO MOXeT YCTpaHuTb WX noj
PYKOBOACTBOM NpenofaBaTensi.

peLleHe.

cchopmynuposaTb

2
(HeyooBneTBOpPUTENBHO)

oTBETE Ha

3K3aMeHe

O6yuvalowmiics He wuMeeT [OCTaTOYHOro
YPOBHS 3HAHUST AWCLMMNIUHBI;
OCHOBHbIe
MIOXO  OpMEeHTMpyeTcsl
MOHATUSAX U ONpPeAeneHusX; NNoXo 3HAKOM
C OCHOBHOW nuTepaTypoK; JomnyckaeT npwu
CYLLIEeCTBEHHbIE
OLMOBKN U HEe MOXET YCTPaHWUTb WX Oaxe
nof PyKOBOACTBOM MpenofaBaTensi.

He MoXeT
TEOPEMBI;
B OCHOBHbIX

OGyyvarominca He MOXET MNpoaHanM3npoBaTb
ycrnosue 3afjadu, HaMeTUTb MMaH ee peLueHus,
He BnageetT MaTeMaTM4yecKMM annapaToMm.
MpeactaBneHne uyyxon paboTbl, OTKa3 oT
BbINOMHEHNS 3afaHuns.

O6yvatowmics

NnokKasbiBaeT
3HaHME OCHOBHbIX MOHATUN WU Teopewm,
cBobogHo OPUEHTUPYETCA B OCHOBHbIX

rnybokoe

OOyuvarowmincs  OEMOHCTPUPYET  MpaBuilbHOE
nMoHMMaHWe  YycnoBus  3ajayv,  BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
TeopeM u opmyn Ana ee peweHus. YMmeet

3auTeHo MOHATMSAX, TEepMUHAX W ONpefeneHnsx; .
! | npumeHaTe  martematudecku  annapat  ans
ycBoun OCHOBHYI0 nuTeparypy;
peanus3auuMu nnaHa pelleHus 3ajadv U, ecrnu
nposiBnsieT TBOpYECKMe CrnocobHocTn B
3TO HeobxoaMMO, MOXeT MpeacTaBUTb €ro
ncnonbL3oBaHuK yyebHoro matepuana. .
rpacpuyeckun. MNMonyyunn npasunbHbIA OTBET.
Ob6yuvalowmiics He wuMeeT [OCTAaTOMHOro
YPOBHS  3HAHMS  AWCLMMNMHBI,  MJIOXO .
O6yyvalowmmnca He MOXeT npoaHanuM3npoBaTb
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
. ycrosue 3aayv, HameTuTb MfaH ee peLleHus,
onpeaeneHunsx; nrnoxo 3HaKoM
He 3auyTteHo He BnageeT MaTeMaTU4YecKMM  annapaTom.

OCHOBHOW nuTepaTypom;
OTBETE Ha 3a4yeTe CyLLEeCTBEHHble OLUMOKM
MW HEe MOXeT yCTpaHUTb WX Jdaxe nof
pyKOBOACTBOM Mnpenogasarensi.

JloMycKaeT npm

MpeacTtaBneHve 4yxol paboTbl, OTkas oT
BbINOSHEHWS 3a4aHUS.

5.2 TunoBsble KOHTPOJbHbI€ 3a4aHNA UM UHble MaTepuanbl, HeOGXOAVIMbIe ANnA OU4eHKU 3HaHMﬁ, YMEHMﬁ,

HaBbIKOB U (MNN) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n |

dopMynnpoBKN BONPOCOB

Cemectp 1

MoBepxHOCTU 2-r0 NopsaaKa U UX MPUMEHEHUE.

YpaBHEHUS NPSMOK B NPOCTPaHCTBE.

YpaBHeHue NrocKoCcTu.

KpuBble BTOporo nopsgka.

YpaBHeHue NpsAMOKr Ha NMoCKOCTH.

MpocTtenwmne 3agavm Ha MeTo KOOpAMHaT.

CwmeluaHHoe npouv3BegeHne BeKTOpoB.

O|N|[oO(fO|A~|[W[IN]|—

BeKTOpHOG npoun3seneHne BeKTopos.




9 CkansipHoe npounsBefeHne BEKTOPOB
10 CkansipHoe npon3BedeHne BEKTOPOB
11 BekTopHoe npocTpaHcTBO. JIMHeHble onepaLmmn ¢ BEKTopamu.
12 MeTopa Maycca peLueHns cucTem.
13 JInHenHble cnuctemsl ypasHeHuin. Popmynel Kpamepa.
14 Oewnctua ¢ matpuuamu.
15 Onpepgenutenu.
Cemectp 2
16 AGCcontoTHasA 1 yCrioBHas CXOANMOCTb.
17 Hecob6cTBeHHbIN nHTEerpan, onpeaeneHne n CBOMCTBa.
18 BbluncneHme gnvHbl oyrm KpUBOW.
19 BbluncrneHve nnowwaan nnockon gurypei.
20 MHTerpmpoBaHue no 4acTtam B onpedenieHHoOM WHTerpane.
21 3ameHa nepeMeHHON B onpeaenieHHoOM WHTerpare.
22 Teopema bappoy. ®opmyna HetotoHa-J1eibHuua.
23 Teopema o cpegHeMm.
24 OnpepgeneHHbIn nHTerpan, onpeaeneHe n CBONCTBa.
25 UHTerpupoBaHe TPUroHOMETPUYECKUX BblPaXKEHWA.
26 UHTerpupoBaHue nppaumoHanbHbIX BbIpaXeHWN.
27 PasnoxeHne paumoHanbHbix Apobel Ha NpocTenme.
28 WHTerpnpoBaHue no Yactam B HEONpeAeNneHHOM MHTerpane.
29 3ameHa nepemeHHOM B HeonpeaeneHHoOM WHTerpare.
30 HeonpegeneHHbl MHTErpan, onpeaeneHme u CBOMCTBa.
31 dopmyna Tennopa.
32 Heobxoanmoe ycnosue akcTpemyMa. [JOCTaTO4HbIE YCIOBUSI SKCTpEMYMa.
33 TeopeMbl 0 anddepeHunpyembix PyHKLUSIX.
34 OnpepgeneHune n reomeTpuyeckuin cmeicn anddepeHumana.
35 MpownssoaHas yHKUMK, 3agaHHON NapaMeTpU4ecKu.
36 MponsBoaHasi CROXHOM OYHKLNN.
37 Mpoun3BoaHbLIE OCHOBHbLIX 3eMeHTapHbIX dyHKuun. Popmyna Tennopa.
38 OcHoBHble nNpaBuna auddepeHUNpoBaHUS.
39 OnpepgeneHne 1 reoMeTpuyeCckuin CMbICH NPOU3BOLHOW.
40 TeopeMbl 0 (PYHKLMAX, HENPEPbLIBHbLIX HA OTPE3Ke.
41 HenpepbiBHOCTL. Knaccudurkauusa Touek paspbisa.
42 BeckoHeuHo Bonblune 1 UX CpaBHEHME.
43 BeckoHeYHO Marnble U X CpaBHEHNE.
44 3amevaTenbHble Npeaensi.
45 Mpenen nocnenoBaTenbHOCTU U YHKLMK.
Cemectp 3
46 YcnoBusa HE3aBUCUMOCTU MHTErpana 2-ro poga oT NyTu.
47 dopmyna MNpuHa.
48 KpuBOnMHENHbIM MHTEerpan 2-ro poaa.
49 KpuBonuHenHbI nHTerpan 1-ro poga.
50 TporHon uHterpan. OnpeaenexHne U NPUNOXEHNS.
51 [1BoMHOM MHTerpan B NONAsPHbIX KOOpAUHATaXx.
52 [1BoHOM nMHTerpan, onpegeneHme n reoMeTpmyeckuii CMbICh.
53 OKCTpemMyM.
54 lMpousBoagHas no HanpasfeHWto, rPagueHT.
55 OunddepeHuman, onpegeneHmne u reoMeTpmyYeckmin CMbICH.
56 YacTHble Npon3BOAHbIE, ONpeaerieHne U reOMEeTPUYECKNIA CMBbICTT.
57 HepaBeHcTBO Beccens n paBeHcTBO [NapceBans.
58 Teopema Odupuxne.
59 Psg dypbe, onpegeneHve u CBOMCTBA.
60 Pag Teninopa, pasnoxeHune B pag Tennopa OCHOBHbIX 3N1eMeHTapHbIX OYHKLMNA.
61 CTteneHHble pagbl, Teopema Abens.




62 DyHKLMOHanNbHbIE psabl, paBHOMEPHasa CX0OUMOCTb, AnddepeHumnpoBaHe u MHTerpupoBaHue psaos.

63 ABconoTHasA 1 yCnoBHasi CXOAUMOCTb.

64 3HakonepeMeHHsble psgpbl. [pusHak JlenbHuua.

65 an/I3HaKI/I CXOAMMOCTU NONOXUTENTbHbIX YACIIOBbLIX pAaOoB

66 MpunoxeHusa gudepeHumnanbHbIX ypaBHEHMI K Teopun konedaHun.

67 CuncteMbl NHeNHbIX auddepeHumnanbHbIX YypaBHEHNN.

68 JInHenHble ypaBHEHUS 2-r0 Nopsaka ¢ NOCTOAHHbIMM KO3dhpmumeHTamu.

69 Bapwvaumsa nponsBonbHbIX NOCTOSHHbIX.

70 CTpyKTypa obLlero peleHms NMMHENHOIO ypaBHEHNS 2-r0 NopsaaKa.

71 YpaBHeHus 1-ro nopsaka, CBOAALLMECS K KBagpaTypam.

72 3apgava Kowwm n kpaeas 3agada ons ypaBsHeHus 1-ro nopsigka.

5.2.2 TunoBble TeCTOBbIE 3a4aHUA

He npegycmoTtpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agayu, Kenchbl)

TvnNoBble NPaKTUKO-OPUEHTUPOBAHHbIE 334aHus (3a4a4um, KENChbI)HAXO4ATCA B NPUMOXEHUM K AaHHon Prid.

5.3 MeTtoauyeckue matepuansbl, onpeaensitolme npouenypbl oleHUBaHUA 3HaHUW, YMEHUIN, BNafgeHun
(HaBbIKOB M (MNIM) NPAKTUYECKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBusa gonycka obyyvarowerocsi K NpoMeXXyTOYHOM aTTecTauum u nopsaok NMMKBUAALMN akaaeMnyeckomn

3a40J1KeHHOCTU

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu pernamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmnxcsa»

5.3.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum nNo AUCLUUNInHe

YcTHas +

NMncbmeHHas +

KoMnbloTepHOe TeCcTMpoBaHme

5.3.3 Ocob6eHHOCTM NpoBeAEHUA NPOMEXKYTOYHON aTTecTauum No AUCLUNIINHEe

B03MOXHOCTb NOMb30BaTLCA CrPaBOYHLIMU TabnuLamu;
Bpemsi Ha nogrotoeky oTeeTa 45 MUHYT

NHas

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECINEYEHME OAUCUUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| "og n3pgaHus |

Ccblnika

6.1.1 OcHoBHas y4yebGHas nutepaTtypa

Tumodbeesa, E. .

MartemaTuka. Yactb 1

Ctasponornb: CeBepo-

http://www.iprbooks

KaBka3sckuii hop.ru/83225.htmi
. 2018
denepanbHbIn
yHUBEpCUTET
Focnogapukos, A. Tl.,|Bbiclias matematuka. Tom Canir-MeTen6vor http://www.iprbooks
Kapnosa, E. A, 1. JlnHenHas anrebpa. H pOypr: hop.ru/71687.html
KapnyxuHa, O. E., |BektopHas anrebpa. alioHaneHbin - 2015
MaHcypoBa, C. E., |AHanutuyeckas reomeTpus MMHepaanO'Cb'pbeBQM
Focnogapukos, A. T, yHuBepcuTeT «[ OpHbIN»
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
Bnacos, A. B. YyebHo-MeTOaN4ECKOE Mockea: MoCKOBCKUiA http://www.iprbooks
nocobve no AucuUNuHe ' _ hop.ru/61491.html
MaTtemaTuka. TeXHAueCKIN 2016
MaTtemaTtnyeckun aHanwmas. YHUBEPCUTET CB53M 1
UacTs 1 NMHopmaTukm
PomaHoBa, I". H. MatemaTtnka B Tabnuuax. Kasanb: Ka3zaHckuii http://www.iprbooks
YacTb 1 HauMoHanbHbIN hop.ru/79317.html
ncecnegoBaTenbCKUi 2016
TEeXHOMNorn4yeckuni
yHMBEpPCUTET

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MH(POPMALIMOHHO-CMPABOYHbIX CUCTEM




OneKkTpoHHO-0MbnmnoTeyHas cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CIB MNYMTA [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTevHasa cuctema «AbByke» [OnekTpoHHbI pecypc]. URL: https://www.ibooks.ru/

6.3 MNepeyveHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCTpPaHAeMOoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHue maTepmuanbHO-TEXHUYECKOM 6a3bl, HeO6XO0AMMOW ANA OCYLLEeCTBNEHUA 06pa3oBaTeNbHOro
npouecca no gucumuninHe

AyauTopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JlekunoHHas ¥ A pyA 4 P A
ayguTopust

YyebHasa ayguTtopusi

CneunanuaupoBaHHas Mebernb, gocka




MpunoxeHue

MpunoxeHune

pabo4yen nporpammbl gucunnIIMHbl  MaTtematuka

HaumeHosaHue OUCL{UI'IHUHI:,I

no HanpaeneHunto noarotoBkn  b27.03.04 YnpaBneHue B TEXHUYECKMX CUCTEMAX
HanmeHoBaHwue Ol (npocung): Cuctembl n cpeacTBa aBToMaTU3aLmMm TEXHONOMMYECKNX NPOLLECCOB

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

Ne n/n YcnoBus TMNOBbIX NPaKTMKO-OPUEHTMPOBAHHbLIX 3adaHui (3agad, Kencos)
1 Kakas us 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
AZ(O 2 4 )BZ(O 1 1) . Hantn 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 Kakon BbIBOA criegyeT U3 paBeHCcTBa a X b = 0, rae a u b — HeHyrneBble BEKTOPbLI ?
9 Bbluncnutb lirr(1) x/tg(2x)
X—
10 Bbiuncnutb yron, nog koTopbiM rpadmk dyHkumum f(x)nepecekaet ocb OX.
f(x) 1t(3) € (-m/3;m/3)
X)) =— xX), X —-n/3;
\/§ g
11 Ha kakom 13 nHtepsanoB yHKUuA f(x) = xe *HEMOHOTOHHA?
1)(—; —1) ; 2) (0; +o0) 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 PyHKUMA f(x) UMeeT HenpepbIBHbIE NPOU3BOAHbIE 1-r0 U 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 NPOMN3BOSIbHBIX MOCTOSAHHBIX AOMKHO cogepxaTb obLuee pelleHve
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) Nanambepa  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 MNMoBepxHOCTb 3aaaHa ypaesHeHueM 2x3 + xy? + 5x2 + y?z — 11 = 0. [pOXOAUT N OHa Yepes Havarno
KoopauHat?
15 Haitn ypaBHeHue kacaTenbHOM NITOCKOCTU K MOBEPXHOCTU

3(x —y) — x% — y? + z2 = 0B Touke (2; 2; 0)
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16 N3MeHNTb NOpSAOK MHTErPUPOBaHNS B MOBTOPHOM UHTerpane ff dx f;zf(x, y)dy .
17 Kakoe 13 BbipaxkeHUIn SBnsieTcst NoNHbIM andddpepeHumanom?
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 Npy oAHOM BbicTperne pasHa 0,8. KakoBa BEpOATHOCTb, UTO U3 4-X
BbICTpernoB 6yaeT poBHO 2 nonagaHua?
11 BeposiTHOCTb nonagaHua B Lienb Npy 0gHOM BbicTperne pasHa 0,8. KakoBa BEpOATHOCTb, YTO U3 4-X
BbICTPENOB He BYAET HYM O4HOro NonagaHnsa?
12 Cny4danHas BenuumHa X npuHMMaeT 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
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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 BepOATHOCTb, YTO nony4ymtest cnoso LUAJALL?
18 OLwwnbKa n3mepeHns NoaYnHAETCS HopMarnbHoMy 3akoHy, npudem ¢ =0.3.
X — pe3ynbTaT ogHoro uamepenus. Boluncriute P(u—o< X <u+o).
19 CpepnHsas gons 6paka B npogyKkuny npeanpusatus pasHa 5%. [ns KOHTpons oToupaem crnyvyaniHbiv
obpasom 20 usgenun. NMyctb X — yncno 6pakoBaHHbIX U3OENMI B 3TON BLIOOPKE.
Bbluncnutb cpegHee ksagpaTudHoe oTknoHeHue 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.




