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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucumMnnuHbl: 3aknagka marematudeckoro oyHaaMeHTa Kak CpefcTBa M3ydeHUs OKpyKarLwwero Mvpa
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

OlNK-1: Cnocob6eH NpUMeHATb eCTeCTBEHHOHaY4Hble U OO enHXXeHepPHble 3HaHUA, MeTOAbl MaTeMaTU4ecKoro
aHanusa v MmoaenupoBaHWUs B o6nacTu npodgeccroHanbHOM AeATEeNbHOCTH

3HaTb: — OCHOBbI BbICLLUEN MATEMATUKN, METOAbI MaTeEMATUYECKOro aHanusa u MoagenmpoBaHmna NpoLeccoB.

Ymetb: - NPUMEHATb MaTeMaTu4eckme MeToadbl ONnA peleHunAa 3agad B obnactm TexHonorn4yeckux npowueccoB u
npon3BOACTB.

Bnapetb: - meTogamu Bbibopa, aHanm3a K pas3paboTkym MaTemMaTuyeckux Mopenen puanyeckux SBneHun B obnactu
npodeccnoHanbHON AeATenbHOCTH.

OlK-8: CnocobeH ncnonb3oBaTb aHaNnMTU4YECKUEe MOLENM NPOLLeCCOB NPU NMPOEKTMPOBaHMU NPOU3BOACTB
nonurpaduyeckon NpoAyKLNMU, TEXHONOIrMYECKUX NPOLLeCCOB NPOU3BOACTBA NMPOMbILLNIEHHbIX U3aenui u
YNaKOBKMX C UCMOSIb30BaHMEeM nonurpagpuiecknx TeXHonorum

3HaTb: — OCHOBHbIE MOHATUA U METOAbl MaTEMATUYECKOro aHanumsa.

Ymetb: - rPamMoTHO BECTU AUCKYCCUIO NO BONpocamM NpuMMeHeHUA MeTooB MaTeMaTUuKu.

Bnagetb: — HaBblkamu Bbl60pa N agekBaTHOro npMMeHeHuAa MeToaoB MaTeMaTudeckoro mogernmpoBaHUA OCHOBHbIX
00BbEKTOB M NPOLIECCOB.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

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

Cemectp
(kypc ons
3A0)

Pasgen 1. JlnHehiHas anrebpa u  aHanuMTM4deckas
reomeTpus

Tema 1. OnemeHTbl NUHenHon anrebpbl: OnpegenuTenu,
OEencTBMs C Martpuuamu, BEKTOPHOE MNpPOCTPaHCTBO,
CUCTEMBI JIMHENHbIX YpaBHEHWA. TpexmepHoe BEKTOpPHOE
NMPOCTPaHCTBO, JIMHEWHble oOnepauun C BeKTopamM,
OpPTOHOPMUPOBAHHbI  6asnc, ckanspHoe, BEKTOPHOE U 5 5 8
CMeLLaHHOe NPOM3BEAEHMS.

Tema 2. Axanutuyeckas reometpus: [lpocTenwne
3aj@auM Ha MeTod KOOpAMHAT, ypaBHEeHWe MNPAMON Ha
MNMOCKOCTU, KPUBblE BTOPOro  nopsigka.  YpaBHeHue
MMOCKOCTM, YpaBHEHMS] MPSIMOM B MPOCTPAHCTBE. 5 S 15

Paszgen 2. OudbdepeHumanbHoe wcyUcneHne qyHKUUn
OHOWN nepeMeHHom

Tema 3. Mpepenti, HEenpepbIBHOCTb: Mpepen
nocrnegoBaTenbHOCTM U (PyHKUuK.  3amevaTterbHble
npegensi.

beckoHeyHO mManble M uX cpaBHeHue. beckoHeyHo
Gonblmne 1 nx cpasBHeHe. HenpepbiBHOCTb. TeopemMbl O 3 S 15
bYHKLMSAX, HENPEPBIBHbIX Ha OTpeske.

1 O,K

Tema 4. MNpoussogHaa n anddepeHumnan: OnpegenexHne
N reomMeTpuyeckuin cMmbiCr NpousBogHon. [MpousBoaHble
OCHOBHbIX  3MNeMeHTapHbIX  (pyHKkumin.  [MpousBoaHas
CNnoXxHo  dyHkuun.  OudpdepeHumnan.  JkcTpemym. 6 5 13
dopmyna Tennopa.

Pazgen 3. UHTerpanbHoe ucunucneHune

Tema 5. HeonpegeneHHbin wuHTerpan: Onpegenexue,
CBOWCTBA, 3aMeHa MepeMeHHOW, WHTerpupoBaHne no
YyacTam,

NHTEerpupoBaHue paunoHarnbHbIX apoben " 7 5 15
nppaLmoHarbHbIX BbIpaXXeHUHN.

Tema 6. OnpegenenHbin wuHTerpan: Onpeaenexue,
CBOWCTBa ONpeaesieHHoro uHTerpana, Teopema bappoy,

dopmyna HbtoToHa-JlenbHuua. 3ameHa nepeMeHHon,
VHTerpupoBaHue no yacTam.MpunoxeHus. 6 9 9,75

Utoro B cemecTtpe (Ha kypce gns 3A0) 34 34 75,75

KoHcynbTaumy 1 npoMexytovHas aTrectaums (3ayer) 0,25




Pazgen 4. AnddepeHunanbHble ypaBHEHUSA U pagbl

Tema 7. OuddepeHumanbHble ypaBHeHUs 1-ro nopsgka:
3apavya Kowwm un KpaeBas 3agaya (popMynMpoBKM),
obulee peweHve M OOWWMA uHTerpan, ypaBHeHusi 1-ro
nopsiaka, CBOASLUMNECS K KBagpaTypam.

10

Tema 8. OudpdepeHumnanbHble ypaBHEHUs 2-ro nopsgka:
YpaBHeHus, gonyckaroLme NoHWwKeHne nopsiaka.
CTtpykTypa o6Llero pelleHus NMHEAHOro ypaBHEHWS 2-r0
nopsigka, JMHEWHblE  YPaBHEHUA  C  MOCTOSIHHLIMU
KoappuumeHTamMmn, CUCTEMbI  FIMHEWHBIX  YpPaBHEHWH,
npunoxeHnss auddepeHumanbHbIX YpaBHEHUIA B Teopuu
konebaHui.

10

Tema 9. Pagbl: Heobxogumoe ycnosue CXoAMMOCTMU.
MpusHakn  CXOOMMOCTM  MOMOXUTEMbHbIX  YUCIOBbLIX
psgoB, abconoTHas  cxoouMOCTb.  DyHKUMOHarbHble
psiabl, paBHOMEpPHasi CXOOAMMOCTb, CTEMNeHHble psAabl,
Teopema Abens, psg Tennopa, pasnoxeHve B psg
Teinopa OCHOBHbIX 3NeMeHTapHbIX  YHKLWIA.

1,25

OK

Pasgen 5. ®yHKUMM HECKOMbBKMX NEPEMEHHbIX

Tema 10. YacTtHble NpPou3BoOAHbIE " MOJTIHbIN
onddepeHuman: YactHble Npou3BOAHbIE, onpenerneHve
n reoMeTpuyeckmin CMbICH. KacaTtenbHas
nnockocTb.[1ponsBogHas CINOXXHOM dyHKUMN.

OnddepeHunan.

0,25

Tema 11. 3Skctpemym: [MpousBogHasi MO HanpasneHuto,
rpagueHT. Heobxooumoe ycnosue akcTpemyma.
[ocTtatoyHoe  ycnosuve  3KCTpeMyma. MMobanbHbIN
AKCTPEMYM.

0,25

Tema 12. KpaTHble wuHTerpanbl: [BOWMHOW wHTerpan,
onpegeneHne U reoMeTpuyeckui  cmbicn.  3ameHa
nepemMeHHbIX.

MpunoxeHnsa. TpoWHOW WHTerpan, onpegeneHne wu
reoMeTpUYECKUI CMbICTT.

0,25

UToro B cemecTpe (Ha kypce ans 3A0)

34

34

KoHcynbTaumm n npoMexxytodHasi attectaums (Ok3ameH)

33,5

Pasgen 6. OCHOBHble MNOHATUA W TeOpeMbl Teopun
BEPOATHOCTEN

Tema 13. CnyvaiiHble coObbITuSA: OnemMeHTbl
KOMOWHATOPWKN, Cry4anHble COObITUS, OEeNCTBUS Hag
cobbITnamMu, Krnaccudeckoe, cTatucTmyeckoe "
reomeTpuyeckoe ornpeaeneHns BepoATHOCTM, Teopema
CMOXEHUs  BEpPOSAITHOCTEW,  YCrOBHas  BEpPOSATHOCT,
TeopemMa YMHOXeHUs BepOoATHOCTEW, copmMyna MonHou
BeposTHoCcTU 1 oopmyna bareca.

10

0,5




Tema 14. MoBTOpHbIE He3aBUCUMbIE UCMbITaHMSA: Cxema
BepHynnu, dopmyna Beprynnu.

Pasgen 7. CnyyaiHble BenWYUHbI W UX  3aKOHbI
pacnpegeneHusi

Tema 15. [ucCKpeTHble cCriyyalHble BenuuuHbl: Pag
pacnpegeneHus. Yucnosble XapakTepPUCTUKMN:
MaTteMaTu4yecKkoe oOXxuaaHue, Oucnepcusi, craHgapTHoe
OTKNOHEHME. BuHomMmansHoe pacnpegeneHue.
PacnpeneneHue lNyaccoHa.

Tema 16. HenpepbiBHble  CriyyalHble  BESTMYUHbI:
MnoTHoCcTb  BepoAaTHOCTU.  DyHKUMA  pacnpegeneHus.
UucnoBble xapaKkTepuUCTUKU: MaTeMaTuyeckoe oXxuaaHue,
aucnepcusl,  CTaHgapTHoe  OTkNoHeHve.  MeawaHa,
KBaHTUNW. HopwmanbHoe " nokasaTernbHoe
pacrnpegeneHus.

Tema 17. CnyvanHas BbiOOpKa M €€ XapaKTepPUCTUKMU:
[eHepanbHasi COBOKYMHOCTb, BbIOOPKa, BbIOOPOYHbIE
XapaKTepucTUKu. McTorpamma. ToueuHas "
WHTepBarnbHas OLEeHKM NapameTpoB.

Wtoro B cemecTtpe (Ha kypce gns 3A0)

KoHcynbTaumm u npomexyTouHas attectaums (Ak3ameH)

0,5

O,PrP

25

10 10

0,5

34 34

2,5

33,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

209,25

150,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHune y4ebHbIM MnaHoM He nNpegycMOTPEeHO

5 BANJIbHO-PENTUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NMPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB
6.1 NMoka3aTenu oLeHNBaHNA OBYYEHUA

Koa komneteHunmn MNokasaTtenu oueHnBaHus pe3ynbTaTtoB O6y‘-leHVIﬂ

MoaenmnpoBaHun4 npoLueccoB

MpumeHsaeT mMaTemaTnyeckme
OlMK-1 P

Bnapneet metogamu BbIGOpa,

3HaeT OCHOBbl BbICLIENW MaTeMaTUKK,

MeToAabl
TEXHOMNOrMYecKnx NpoL,eccoB 1 NPON3BOACTB.
aHanM3a U pas3paboTku MaTeMaTU4YecKkMx Mogenen
PU3NYECKnX SBNEHMN B 001acTM npodeccnoHanbHom AeaTenbHOCTH.

MeTodbl MartemMaTudyecKoro aHanm3a Wu

AnA  pelleHuss 3agad B obnactu

Orl1K-8

[eMOoHCTpUpYeT 3HaHWUSA OCHOBHbIX NMOHATUIA M METOA0B MaTeMaTUYeCcKoro aHanmaa

YMeeT rpaMoTHO BECTU AMCKYCCUIO MO BOMPOCcaM NpUMEHEHUS METOA0B MaTeMaThKn
O6napaeT  HaBblkaMu BblGOpa "
MaTemMaT4eckoro MoaenupoBaHNs OCHOBHbIX OO LEKTOB M NPOLIECCOB

ageKkBaTHOro npuMeHeHnA mMeTonoB

6.2 Cuctema u KpuTepum oLeHUBaHUA

Kputepum oueHnBaHms cchopmMnMpoBaHHOCTU KOMMNETEHLMI

LLikana oueHmnBaHuA
YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnMYHO) BCECTOpOHHEe U rnyGokoe
OCHOBHbIX MOHATUN 7

O6yuvatowmiica nokasbiBaeT

3HaHue
Teopem

OOyuvarowmincs OEMOHCTPUPYET  MpaBuilbHOE

NMOHMMaHne
HaBblKaMu

ycnosus 3aaayu, BnageHune
ero aHanumaa, Bbl60pa HY>XHbIX




mMaTemaTuku, CBOOGOAHO OpUEHTMpYeTCs B

OCHOBHbIX NOHATUAX, TepMUHax 7
oripegeneHuax npu  OTBeTe;  YCBOWI
OCHOBHYIO nuteparypy; npossnaeTt
TBOpYECKMe CnocobHOCTM U LUMPOKYHO

pyaMUMIO B MCMOMb30BaHUM  y4eGHOro
maTtepuana.

TeopeM u opmyn ANA ee pelleHus. Ymeet
NPUMEHATb MaTemMaTWyeckun annapat Aans
peanu3auuu nnaHa pelleHus 3ajadv U, ecrnu
3TO HeobxoauMMO, MOXeT npeacTaBuUTb ero
rpadoudecku. Nonyunn npaBunbHbIN OTBET.

OO6yuvarowmiics nokasbiBaeT [OCTATOYHbIN

YpOBEHb  3HAHWMN  OCHOBHbLIX  TEOpeM; .
OOyuvaroLwmincs  OEMOHCTPUPYET  MpaBuilbHOE
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
i NMOHMMaHWe  YCroBus  3agjaywn,  BrageHve
onpeaeneHusx; Aonyckaet
4 (xopoLuo) HaBblkamMy €ero aHanusa, Bblbopa HyXHbIX
He3HauuTenbHble MOrpeLLIHoCTH npu
TeopeMm M cdopmyn Ans ee  peLleHus.
oTBETax Ha BOMPOCHl 3K3aMeHAaLMOHHOIO 6
6MNeTa U  AONOMHUTENbHBIE BONPOGH JonyckaeT He3HauuTenbHble OLLIMBKM.
npenogasaTensi.
O6yvatowmics nokasbliBaeT 3HaHWS
y4yebHOro MaTepuana B MWHUManbHOM
obbewme; MOXeT cchopmynupoBaTb -
OO6yyvaolminca BHMKAeT B CMbICM  YCMOBMSA
OCHOBHbIE 3aKOHb, NOHATMS "
3aga4yun, NOHMMAET MMaH ee peLleHUsi, OHaKo,
3 (yooBneTBoOpUTENbHO) ONPEACNEHIR, HO NPK 3TOM, AONYCKAA | |\~ et B  nomHoil Mepe C MOMOLLbIO
YA P 6onbLioe KONMM4ecTBO
. MaTemMaTM4yeckoro annaparta peanu3oBaTb ee
HenpuHUMNUanbHblX owWnbOoK; [onyckaeT eLeHme
CylleCTBEeHHble OWMWOKM B OTBETE Ha P )

3K3amMeHe, HO MOXeT YCTpaHUTb WX non
pykoBOACTBOM npenogaBaTterns.

O6yvarwminca He WMeeT [OCTaTO4YHOro

YPOBHSI 3HAHWUSI OUCLMMMMUHBI, HE MOXeT
copMynupoBaTb  OCHOBHble  TeopeMbl; | ObyvaloWmMincs He MOXET npoaHannanpoBaTtb
5 MIOXO  OPMEHTMPYETCST B OCHOBHbLIX | YCIOBME 3ajayvu, HaMeTWUTb MIlaH ee peLueHus,
MOHATUSAX W ONPeAEneHusix; MoXo 3HAKOM | He BrageeT MaTteMaTM4YecKuM  arnnapaToM.
(HeyooBneTBOPUTENBHO) - o -
C OCHOBHOW nutepaTypoW; gonyckaeT npwu | Mpeacrasnedve 4yxoi paboTbl, oTkas oT
OTBETE Ha 3K3aMEHe CYLIECTBEHHbIE | BbIMOMHEHNS 3aaHus.
OLWMOBKM U HE MOXET YCTPaHWUTb MX Oaxe
non pyKoBOACTBOM MpernofaBaTernsi.
- O6yuvatomiica E€MOHCTPUPYET  MpaBurbHoe
OOyuvarowmiics  nokasbiBaeT  rnybokoe y - A PVpYy P
4 NMOHMMaHWe  YCMNoBUS  3ajayu,  BrnageHue
3HaHWE OCHOBHBLIX MOHATUA U TEOpeM,
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX

3ayTteHo

cB0OOAHO OpUEeHTUpYyeTCs
MOHSATUAX, TEPMWHAX W  OMNpeaeneHusix;
ycBowun OCHOBHY10 nuTepartypy;
NnposiBNsieT TBOPYECKME CMOCOGHOCTM B
ncrnonb3oBaHUM y4ebHoro matepuana.

B OCHOBHBbIX

Teopem u opMyn And ee pelweHus. Ymeet
NPUMEHsATb  MaTemMaTMdeckuin annapaTt Ans
peanu3auuMu nnaHa pelleHus 3ajadv U, ecrniu
3TO HeobxoaMMO, MOXeT MpeacTaBuTb ero
rpadoudecku. Nonyunn npaBunbHbIN OTBET.

He 3a4teHo

O6yvawwminca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HaHUS  OUCUMMMUHBI,  MIOXO
OPVEHTMPYETCA B OCHOBHbIX MOHATUSIX U
onpeaeneHunsix; NioxXo 3HAaKOM C OCHOBHOW
nuTepaTypoK; OonyckaeT Mpu OTBeTe Ha
3a4eTe CyLWECTBEHHble OWUbKM U He
MOXEeT  yCTpaHuTb WX  Oaxe  nopj
PYKOBOZACTBOM npenoaaBaTernsi.

O6yyvarlmincs He MOXET NpOoaHanM3npoBaTb
ycrioBue 3afayun, HaMeTUTb MfaH ee peLUeHus,
He BnageeT MaTeMaTM4yeckMM annapaToMm.
MpenctaesneHne 4dyxon paboTbl, OTKas oOT
BbIMOSTHEHNS 3a4aHuns.

6.3 TunoBble KOHTPOJibHbIE 3a4aHusA n/vnu nHble MaTepuanbl, ncnofb3yeMble A5 OLeHKUN pe3yrnbTaToB

obyyeHus

6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n | dopMynNnpoBKN BONPOCOB
Cewmectp 1
1 Onpepgenutenu.
2 HewncTtBusa ¢ matpuuamu.
3 JInHelnHble cnuctemsl ypaBHeHuin. Popmynbl Kpamepa.
4 MeTopg Maycca pelleHnsi cucTem.
5 BekTopHOEe NpocTpaHCcTBO. JIMHENHbIE Onepauun ¢ BEKTOpamu.
6 CkansipHoe npounsBefieHne BEKTOPOB.
7 BekTopHOE nNponsBeaeHne BEKTOPOB.




8 CwmelLaHHOe Npon3BeeHNe BEKTOPOB.
9 MpocTenwmne 3agavm Ha MeTo KOOpAMHaT.
10 YpaBHeHWe NpsiMOi Ha NNOCKOCTU.
11 KpuBble BTOporo nopsaka.
12 YpaBHeHMe NIoCcKoCTH.
13 YpaBHeHus npsMou B NPOCTPaHCTBE.
14 MoBepxHOCTM 2-ro nopsigka u X NPUMEHeHNe.
15 Mpenen nocneaoBaTenbHOCTU U PYHKLMK.
16 3amevaTternbHble npegensbi.
17 BeckoHeuyHO Manble U X CpaBHEHWe.
18 BeckoHeuHo GorblUne U UX CpaBHEHME.
19 HenpepbiBHOCTL. Knaccudurkaums Todek paspbiBa.
20 Teopembl 0 PYHKLMSAX, HEMNPEPbLIBHBIX HA OTPE3Ke.
21 OnpepgeneHne n reoMeTpUYEeCKUin CMbICI NPON3BOLHON.
22 OcHoBHble npasuna guddepeHunpoBaHus.
23 [Mpon3BoAHbIE OCHOBHbLIX 3reMeHTapHbIX YHKUUNA.
24 lMpounsBoaHas CroXHON PYHKUNN.
25 MpounsBoaHas pyHKUMMK, 3a4aHHON NapaMeTpUYecKu.
26 OnpepeneHune n reomeTpnyeckuin cMbicn anddepeHumana.
27 TeopeMbl 0 audepeHunpyemMbIX PYyHKLUSX.
28 Heobxoanmoe ycnosue akcTpeMyma. [loctaTouHble YCNOBUSA aKCTpEMyMa.
29 dopmyna Tennopa.
30 HeonpegeneHHbl MHTErpan, onpeaeneHme u CBOMCTBa.
31 3ameHa nepemeHHON B HeonpeaeneHHOM WHTerpare.
32 WHTerpupoBaHue no yacTsiM B HeonpeaeneHHoM WHTerparne.
33 PasnoxeHne paumoHanbHbIX 4poben Ha npocTenLume.
34 WHTerpmpoBaHue nppaumoHanbHbIX BbIpaXKeHUN.
35 WHTerpmpoBaHue TPUroHOMeTPUYECKNX BbIPaXKEHUN.
36 OnpepeneHHbl MHTerparn, onpeaeneHne 1 CBONCTBa.
37 Teopema o cpegHeMm.
38 Teopema bappoy. ®opmyna HetotoHa-J1ebHuua.
39 3ameHa nepeMeHHOoI B ONpeaeneHHoOM WHTerpane.
40 WHTerpypoBaHue no Yyactam B onpegenieHHoOM WHTerpane.
41 BbluncrneHve nnowaam niockon urypsl.
42 BbluncneHme onvHbl oyrn KpUBOW.
43 HecobCcTBEHHbIV MHTEerpar, onpeaeneHne 1 CBONCTBAa.
44 ABcontoTHasa 1 yCrioBHas CXOAUMOCTb.
Cewmectp 2
45 3apgava Kowu n kpaesas 3agada onsa ypasHeHusa 1-ro nopsgka.
46 YpaBHeHus 1-ro nopsgka, CBOAALMECH K KBagpaTypam.
47 CTpyKTypa obLlero peleHms NMMHENHOIO ypaBHEHNS 2-r0 Nopsaaka.
48 Bapuaumsa nponsBonbHbIX NOCTOSAHHbIX.
49 JInHelHble ypaBHEHUS 2-r0 NopsiaKa ¢ NOCTOAHHbLIMU KO3dhdurumeHTamu.
50 Cucrtembl NNMHERHbIX guddepeHLmanbHbIX YpaBHEHWIA.
51 MpunoxeHusa guddepeHunanbHbIX YpaBHEHUI K TEOPUN KonebdaHun.
52 Mpu3HakM CXoAMMOCTM NOMOXKUTENBHBIX YACIIOBLIX PSALOB
53 3HakonepemeHHble psaabl. [MpuaHak JlenbHuua.
54 ABConTHas U yCroBHast CXOANMOCTb.
55 DyHKLMOHanNbHbIE psabl, paBHOMEPHaa CX0OUMOCTb, AnddepeHunpoBaHe 1 MHTerpupoBaHue psaos.
56 CTteneHHble psabl, Teopema Abens.
57 Psgn Tennopa, pasnoxeHue B pag Tennopa OCHOBHbLIX afIeMEHTapPHbIX  (OYHKLIUNA.
58 YacTHble Npoun3BoOAHbIE, onpeaeneHne n reoMeTpUYeCcKnii CMbICHT.
59 OunddepeHuman, onpegeneHne u reoMeTpmuYeckmin CMbICH.
60 lMpounssoaHasa No HanpaBneHuo, rpaaueHT.
61 SKCTpeEMyM.




62 [1BovHOM nHTErpan, onpegeneHme n reoMeTpmyecknini CMbICH.

63 [BorHON nHTErpan B NONSAPHbIX KoopANHaTaXx.

64 TporHon uHterpan. OnpeaeneHne N NPUNOXEHNS.

Cemectp 3

65 CnyvaiHble cobbiTus. [JeNcTBUS CO CryyaHbiMK COOLITUSMNA.

66 Knaccuyeckoe onpegeneHne BepossTHOCTU. BepoAaTHOCTb 1 OTHOCUTENbHAA YacToTa.

67 YcnoBHasa BepodATHOCTL. DopMyrbl NOMHOM BeposaTHOCTU U Baneca.

68 Cxema bepHynnu. ®opmyna bepHynnu.

69 dopmynel Myaspa-Jlannaca.

70 Pan pacnpeneneHuss OUCKPETHOW CnyYaHON BENNYUHBI.

71 XapakTepucTUKN AUCKPETHON CryYanHOW BENUYMHBI: MaTeMaTMyecKkoe OXuaaHue, aucnepcud, craHgapTHoe
OTKMOHEHME.

72 MnoTHocTb BepoaATHOCTU. PYyHKLNS pacnpeneneHuns.

73 XapaKTepuCTUKN HEMPEPbIBHON CyYanHOW BENUYMHBI: MaTeMaTU4eCcKoe oXxugaHme, gncnepcus, ctTaHgapTHoe
OTKMOHEHWe, MeanaHa, KBaHTUIu.

74 HopmanbHoe pacnpegenenme. MpaBuno Tpex curm.

75 CnyvainHas BblGoOpKa 1 ee XxapakTepuUcTUKn

76 To4yeyHble OUEHKN NapameTpoB pacnpeneneHns.

77 MHTepBarnbHble OLEHKN NapameTpoB pacnpeneneHus.

6.3.2 TunoBble TeCcTOBble 3afaHNA
He npegycmoTtpeHo.
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHLbIE 3afaHNA (3a4a4un, KeUChl)
TvnoBble NPaKTUKO-OPUEHTUPOBAHHbIE 33aHus (3a4ayvm, KeNCbl) HAXOAATCA B MPUNOXeHU K gaHHon PI1[.

6.4 MeToanyeckue maTtepuansl, onpefensirouime npoueaypbl oLleHUBaHUA pe3ynbTaToB 0by4eHUs
6.4.1 YcnoBusa gonycka o6y4arollerocsi K NpoMeXxyTo4yHoM aTTecTauum U NopsaoK NMMKBUAaUum akageMmyeckomn
3a0MKEeHHOCTHN

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauuMu pernamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6rYMNTA
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOYHOM aTTecTaLumn obydaroLLmnxcsa»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTalmMu nNo gUCLUnimnHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no AUCUMNInHe

B03MOXHOCTb NOMb30BaTLCA CMPaBOYHLIMU TabnuLamu;
Bpemsi Ha nogrotoeky oTeeTa 45 MUHYT

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OAUCUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnasuve | M3patenbcTBO | log nspgaHus | Ccblnika

7.1.1 OcHOBHas y4yebGHas nutepaTtypa

Focnogapukos, A. Tl.,|Bbiclias matematuka. Tom Cankr-MeTen6vor http://www.iprbooksh
Kapnosa, E. A, 1. JInHenHas anrebpa. HHKT Tepoypr- op.ru/71687.html
KapnyxuHa, O. E.,|BekTtopHas anrebpa. MU a""j:'::an:'b;MB i 2015
MaHcypoBa, C. E., |AHanutuyeckas reomeTpus €parbHO-CbIPLEBO
Focnogapukos, A. T, yHuBepcuTeT «[ OpHbINY
Tumocbeesa, E. @. MartemaTuka. Yactb 1 CraBpononb: Cesepo- http://www.iprbooksh
Kaekasckum op.ru/83225.html
_ 2018
denepanbHbIi
yHMBEpcuTeT
7.1.2 [lononHuUTenbHasa y4ebHaa nutepartypa
PomaHoBa, I. H. Matematnka B Tabnuuax. KazaHb: KazaHckuin http://www.iprbooksh
YacTtb 1 HaLMOHarmnbHbIN op.ru/79317.html
nccrnegoBaTenbCKUi 2016
TEXHOMOM4YeCK1n
yHuBEpcuTeT




B.M. MecTpukos, | QuckpeTHas maremaTtuka M-80 0Bpa3oBaHMs 1 Pexum pocrtyna:

B.C. [OyakuH, T.A.|[TekcT]: ydebHOE nocobue ) http://nizrp.narod.ru/

MeTtpos HayKi P¢,CC|_|I'(I36I'TYPI'I. a 2013 metod/kafpriklmatiif/
' 1.pdf

7.2 MNepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CMNB INYMNTA [OnektpoHHbii pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnnoTeyHas cuctema «AnNbykey» [OnekTpoHHeIn pecypc]. URL: https://www.ibooks.ru/

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpoCcTpaHAeMoro nNporpaMmMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

7.4 OnucaHme MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXOAUMOMN ANA OCYLLeCTBNEeHUA o6pa3oBaTenbHOro
npouecca no gUcuUUnIInHe

Ayautopus OcHalleHue

CneumanuanpoBaHHas mebenb, gocka
YyebHasa ayguTtopusi

MynbTumeguiiHoe 060 oBaHue, crneyuanuanpoBaHHasa mebernb, JocKa
JlekunoHHas Y A PyA 4 P A

ayauTopust




MpunoxeHune

paboueii Nporpammbl AUCUMNNUHLI  MaTemaTtuka

HaumeHosaHue 6UCuUﬂﬂUHbI

no HanpasrneHuio noarotoskn 29.03.03 TexHonormsa nonvrpadmyeckoro 1 ynakoBoYHOro Npov3BoacTBa
HanmeHoBaHwue Ol (npodwmng): TexHonorna KOMNO3ULMOHHbLIX MaTepuanos

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

Ne n/n | YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3adaHui (3agad, Kemcos)
Cemectp 1
1 Kakas 13 gaHHbIx MaTpuL He umeeT obpaTHy?

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:(O 2 4)82(0 1 1>.Ha17|TV| AB

2 1 -1 0 0 1

3 Kakyto kpuByto 3agaeT ypaBHeHue x2 — x + 4y2 + 2y = 07
1) anmunc  2) runepbony 3) napabony

4 HanTtun kocnHyc yrna mexay Bektopamu a = (1,2,1) b= (2,—1,-1)
5 Hantu yron mexay Bektopamu 13 npeabliayLiero nyHKTa u BEKTOpoM a X b
6 Kak nameHutcs cMellaHHoe nponsBedeHne Tpex BEKTOPOB, eCrnv 3aMeHUTb

(abc) Ha (cba)?

7 Yepes Kakyto U3 3TMxX ToYeK NPOXOAMUT NNOCKOCTb 2x —y + 3z —3 = 07?

D12 -1) 2)(1 2, 1) 3)(@; -2, -1

8 MapannensHbl N1 ABe NNOCKOCTN ?
2x—y+3z—-3=0un —4x+2y—-6z+10=0

< . xX—3 1 —4
9 Haiit yron mexay npsiMo xT = % = ZT M NAOCKOCTbIO 2Xx —y +3z—3 =0

10 Kakon BbIBOA criefyeT 13 paBeHcTBa a X b = 0, rae a u b — HeHyneBble BEKTOPbLI ?

11 Bbluncnntb lirr& x/tg(2x)
X—

12 Kakasi 13 aTux oyHKUMIA HenpepbiBHa Ha oTpeske [1; 3] ?

1) x/(x*+4x+4); 2) x/(x* —4x+3); 3) 1/In(x +0,5)

13 Bbluncnutb yron, nog kotopbiM rpaduk dpyHkumm f(x)nepecekaet ocb OX.

flx) = \/1—§tg(3x), x € (—n/3;1/3)

14 Ha kakom 13 nHtepBanoB yHKums f(x) = xe *HEMOHOTOHHA?

1)(—o; =1) ; 2) (0; +0) 3) (0;1)

15 CyuiecTByeT N OyHKUMS, HEMpepbiBHasA B HEKOTOPOW TOUKe, HO HeanddepeHumpyemMas B 3TOM Touke?

16 Kakas 13 gaHHbIX MaTpuL, He UMeeT oGpaTHy?

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




cTp. 2

17 1 2 3 1 2 3
A:(O 2 4 )B:(O 1 1> . Hantn AB
2 1 -1 0 01
18 Kakyto kpuByto 3agaeT ypaBHeHue x2 — x + 4y? + 2y = 07
1) annmnc  2) runepbony 3) napabony
19 HanTtu kocuHyc yrna mexay sektopamu a = (1,2,1) b= (2,—-1,-1)
CemecTp 2
1 _ _(2x+1, x<1
Bbluncnnts pasHocTb f(xy + 0) — f(xo —0),ecnmx, =1u f(x) = {cos(nx), x>1
2 CKOJbKO TOYeK 3KCTpeMyMa uMmeeT yHKUMS f(x) = x3 + x ?
1)1, 2)2; 3)0
3 Beumenuts auddpepeHuman dyHkumm f(x,y) = x4/x + 3yB Touke(3; 2)
npulAx =02 nu Ay=0,1
4 Bbluncnutb koadppuumeHT npu x3 B pasnoxeHum cos xno gopmyrne Teiinopa
5 DyHKUMA f(x) MMeeT HenpepbIBHbIE MPOU3BOAHbIE 1-r0 1 2-r0 NOPSSKOBU
f'(1) =0; f"(1) > 0. Toraa npu x = 1 hyHKUNA UMeEET:
1) MUHUMYM  2) MakcuMym  3) HE UMeeT 3KCTpeMyma
6 Haiitn Touky nepernba ansa f(x) = x%inx
7 BbluncnnTh f04 dx/V2x + 1
8 Bbluncnutb fon sin(g - g)dx
9 Kakyto 3aMeHy nepeMeHHOM HyxHO caenatb B [ xi/x + 1dx ?
10 HaitTn nnowanb qurypbl, orpaHUYeHHon KpUBbIMUA y = x21 v = y/x
11 Uemy paBeH f_aaf(x)dx, ecrmm f(x) — HedeTHas QyHKLUA?
12 Kakoli u3 Tpex nHterparnoB siBMNsieTcsl HECOOCTBEHHbLIM?
1) [ dx/N2x—1 2) [ dx/N2x+1  3) [} dx/N2x +3
13 Kako# 13 Tpex uHterpanos cxoaurca?
1) [ Cdx/N2x+1 2) [Tdx/x 3) [77dx/(x* +1)
14 K kakoMy Tuny oTHOcKTCSl ypaBHeHue y' + xy — x2 =0 ?
1) c pasgengawmnMmcs NnepeMeHHbIMU  2) ogHopoaHoe  3) NMHenHoe
15 CKOnbKO NPOM3BOSbHBLIX MOCTOSHHBIX AOMKHO coaepKaTb obliee peLleHne
ypaBHeHus f(x,y,y,y") =0 ?
16 Haiitn obLieepelueHne ypaBHeHus y' + 2xy = 0
17 Haiit obieepelueHne ypaBHerust y"' + 4y = 0
18 Hawit obieepelueHne ypaBHeHus y"' +y' — 2y =0
19 Haittn obweepelienne ypaBHeHust y'' + 2y +y =0
20 Pewwutb 3agady Kowwu: y' +y =e*, y(0) =15
21

1 o
HaH pag, Zj‘*’(—l)“; . Kakon us otBetoB BepeH?




cTp. 3

1)ABConOTHO cxoguTcsa
2)CxoauTcst, HO He abCconTHO

3)Pacxogutcs
22 Kako# 13 npu3HakoB CXOOMMOCTU HYXHO NPUMEHUTL K psaay Zf“zln ?
1) cpaBHeHusa 2) Oanambepa  3) JlenbHuua
23 _ _(2x+1, x<1
Bbluncnntb pasHocTb f(xy + 0) — f(xy —0),ecnmx, =1u f(x) = {cos(nx), x>1
24 CKOIMbKO TOYEK IKCTpeMyMa umeeT yHKUmMS f(x) = x5 + x ?
1)1, 2)2; 3)0
25 Beumcnute auddpepeHuman dyHkumm f(x,y) = x,/x + 3yB Touke(3; 2)
npulAx =0,2 u Ay=0,1
Cemectp 3
1 Mycts S, = Z}"(—l)“% , S = Zf“(—l)“% . BepHo nu, uTo |S — S| < 0,1 2
2 JaHbl nonoxuTtensHeble pagbl 1) X1°u,un 2) X1 v,, npuyem psg 2) cxooutest v w, /v, — 2Npu h — +oo,
Torpa psag 1) :
A) pacxogutca  B) cxogutcss  B) HeT onpeneneHHoro oteeTa
3 Pag Tennopa ansa f(x) = sinl(x) B TOYKE X, = /2 CXOOQUTCS B OOHOM U3 criegyowmnx nHTepeanos. B kakom?
O ELD @ 0m () (0;2m)
4 Haiitn koadpdomumeHT npu x3 B pasnoxeHun pyHKUMKN 1/cos(x)
B psig Tewvnopa B okpecTtHocTu O .
5 HaiiTn koadbcbmLmeHT npu x? B pas3noxeHun pyHKUMK x - In(x) B pag Teinopa B OKPECTHOCTM TOYKU x = 1.
6 CKOmMbKO CTauMoHapHbIX To4Yek nMeeT dyHKUMS f(x,y) = 2x3 + xy? + 5x2 + y??
7 CKOmMbKO TOYEK 3KCTpEMyMa UMeeT PyHKUMS f(x,y) = 4(x —y) — x% — y?
8 Haittn HanGonbliee 3HadeHne dyHKUMKM f(x,y) = x? — y?B Kpyre x2 + y? < 4
9 Halitn HanmeHbLee 3HaveHne hyHKuMK f(x,y) = xy? — x — yB TpeyronbHuke ¢ BepwmHamu A(0; 0), B(1;1),
C(0;1)
10 YpaBHeHue xy? — x> —y = 0 3agaeT dyHKUMIO y(x) B OKPeCTHOCTM Todku (0; 0).
Haittu y'(0).
11 MoBepxHOCTb 3aaaHa ypaBHeHueM 2x3 + xy? + 5x2 + y?z — 11 = 0. [poxXoauT N OHa Yepes Havano
KoopauHaT?
12 HainTtn ypaBHeHue kacaTernbHOM NOCKOCTN K NOBEPXHOCTU
3(x —y) —x% —y? + z%2 = 0B Touke (2; 2; 0)
13 M3MeHnTb NOpALoK MHTErPUPOBAHNA B MOBTOPHOM MHTErpane ff dx f;zf(x, y)dy .
14 Hantn obbem Tena, onpeaeneHHOro HepaBeHcTBaMu
0<z<4-x-y, x+y<1, x =0, y=0
15 A,B,C~ cnyuvaiiHble cobbiTus. CobbiTe D cocTonT B TOM, 4TO npomn3owunio C 1 xoTsa 6bl 04HO M3 cobbiTuii A 1

B. BbipasuTb D dpopmynoin yepes A,B,C.




cTp. 4

16 | AuB pesaBucumMble cobbitusi, Fl4) = 0.75 P(B) = 0.8  Hajtn P(A + B)
17 BeposiTHOCTL NnonagaHus B Lenb Npu ogHOM BbicTperie pasHa 0,8. KakoBa BEpOATHOCTb, YTO 13 4-X BbICTPENOB
OynoeT poBHO 2 nonagaHua?
18 CnyuyariHada BenmunHa X npuHumaeTt 3HadveHuns 1,2,3,4 ¢ BepoATHOCTSAMU
0,1; 0,2; 0,3; 0,4. Hantn matemaTunyeckoe oxuagaHme X
19 MNOTHOCTbL BEPOSATHOCTU BENUYNHBI X paBHa
b3
0,5cos(x), =] = =
2
filx) = -
0, IJ.'I - E
w
- 0=X<-—
Hantn BEpOSITHOCTb TOrO, YTO 6
20 MNOTHOCTL BEPOSATHOCTU BENUYNHBI X paBHa
flf-r]:{ 0.5x, 0=x =2
a, x == 0wmmx=>2 Hantm gancnepcuto X
21 HalnTn BepoATHOCTb, YTO CyMMa OYKOB Npu ABYX BpocaHnsix KoCcTu pasBHa 47
22 NmeeTcs 5 kapToudek ¢ 6yksamu LU, A, J1, A, L. KapTouku nepemeluaHbl U 3aTemM pacnosioXKeHbl B CIy4aniHOM
nopsigke. KakoBa BeposiTHOCTb, YTO nonyyntcs crioso LUAJTALL?
23 OwwnbKa n3MepeHns NoaYNHSETCS HopManbHoMy 3akoHy, npudem G = 0.3.
X — pesynbTaT ogHoro namepenus. Beunerimte P(u—o < X <pu+0c).
24 CpepgHsia gons 6paka B npogykummn npegnpuatusa pasHa 5%. [ns KoHTpons oTbupaem cryyariHbiM o6pasom
20 napgenuii. Myctb X — 4ncno GpakoBaHHbIX N3AENUIA B 3TOW BbIOOPKE.
Bbluncnute gucnepcuto X.
25

Myctb S, = 271"(—1)“% , S = Z{‘*’(—l)“% . BepHo nu, ut0 [S — S;4] < 0,1 ?




