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1 Ilean ocBOeHMSI TUCHUIIIMHBI

Hensmu OCBOCHMS TUCIUIUTHHBI «Bpicmias
MaTeMaTUKa»IBISIETCI(OPMUPOBAHUE 3HAHWUN, YMEHUN M HABBIKOB JUISl YCHEIIHOW
npo(ecCUOHANBbHON  JAESATEIbBHOCTH B 00JIaCTU ~ OpraHU3ali  TEXHUYECKOIO
oOcnyxxuBanusi U1 peMoHta BC, B 00jacTu 3HaHHA MaTeMaTHUYECKOW CHUMBOJUKU U
MaTEMaTUYECKUX METOJIOB IS PEIICHUS TUIOBBIX MPOo(dheCcCHOHANBHBIX 3a/1a4.

3ajayaMyd OCBOEHMS JUCLMIUIMHBI SIBISIIOTCA(QOPMUPOBAHUE Y OOYYArOIIUXCS
3HAHUM, YMEHUU u HAaBBIKOB, ITO3BOJISFOIIUX CaMOCTOSITEIILHO
UCIIOJIb30BATBOCHOBHBIE MAaTEMaTUUYECKUE IIOHSTHSA, CBOMCTBA M B3aUMOCBS3b
M3y4aeMbIX MaTEeMaTUYECKUX 00bEKTOB, (POPMUPOBAHUE HABBHIKOB PacyeTa OCHOBHBIX
XapaKTEPUCTUK U3yIaEMbIX MATEMATHIECKUX OOHEKTOB.

JucuuniauHa obecrneynBaeT MOATOTOBKY OOYYalolIerocss K pEelIeHHIo 3a1a4y
po(heCCUOHATEHON e TeIbHOCTH IKCITYaTalliOHHO-TEXHOJIOTHYECKOTO THUTIA.

2 Mecto nucuuiuiaHbl B crpykrype OIIOII BO

Jucuunnmaa «BpIcmas MaTEeMaTUKa»IPEICTABIIACT coboi
JTUCIUIUITMHYOTHOCSIIYIOCS K 050Ky 1 00s13aTenbHOM yacTu.

HucuunnuHa «Bpicmas MaremaTuka» — sBideTcs oOecreuuBaroled  Juis
mucuuiuH: «®Pusukay; «MHpopmaTHKay; «IDJIEKTPOTEXHUKA U DIIEKTPOHUKAY;
«Teopuss HagexHoCTH»; «MarepruanoBeACHUE U TEXHOJIOTMS KOHCTPYKLIHOHHBIX
MarepuaioB»; «TepmoanHaMuKa W Teruionepenada»;« TexHuuyeckas MEXaHUKay;
«bopToBbIE HHPOPMAIIMOHHO-YIIPABIISAIONINE CUCTEMBDY.

Jucuunnunaa uzyyaercs B 1, 2, 3 u 4 cemectpax.

3 KomnereHuuu oOy4darinerocsi, (popMmupyembie B pe3yJbTare OCBOCHHS
AUCHHUILIMHBI (MOIYJIs1)

[Ipomiecc ocBOeHMs] AMCIUIUIMHBI (MOJAYJIsl) HampaBlieH Ha (OPMUPOBAHHUE
CJEIYIOLIUX KOMIETSHITHI:

Kon komnerennum/ Pesynbrar 06yquI/IH: HANMEHOBAHHE KOMIIECTCHIINH,
WHAUKATOpa MHIUKATOpa KOMIIETEHIINHN
OIIK-10 Coocoben UCHOJIL30BATH OCHOBHBIE 3aKOHBI

MaTeMaTHYECKUX U €CTECTBEHHOHAYYHbIX JUCLMIUIMH B
npoecCUOHANBbHONW  JIESATENBHOCTH, B TOM 4HCIE C
UCIIOJI30BAaHUEM ITPOrPaMMHBIX CPECTB

HﬂloﬂKlo 3HaeT W TOHUMAET OCHOBHBLIE 3aKOHBI MaTEMAaTUKU U
€CTECTBEHHBIX HAyK M BaXXHOCTh WX WCIOJb30BAHHS B
po(heCCHOHATTLHOU IS TEIILHOCTH.




KOI[ KOMHCTGHHI/II/I/ PeSYJ'IBTaT 06y‘-ICHI/I$II HAaMMCHOBAaHHNC KOMIICTCHIINH,
HMHAWKATOpa HMHAWKATOpa KOMIICTCHIIMH

2
N onk 10 Hcnonb3yeT OCHOBHBIE 3aKOHBI MATEMATUKH U €CTECTBEHHBIX
HayK, B TOM YHUCJIE AJIsl pelieHus: MpodeCCHOHANBHBIX 3a1ad,
MPUMEHSIET MPOrPAMMHBIE CPEICTBA.

OIIK-11 Crioco0eH HUCTob30BaTh OCHOBHBIE TIOHSATHS, TIPUHITUTIBL,
3aKOHBI ¥ 3aKOHOMEPHOCTH OOIIEH U MPUKIATHON TEOPUN
CUCTEM JUIsl pEIICHHUs 3a/1a4 MPoQecCHOHAITBHOM
JIEATEILHOCTH

un — 3HaeT OCHOBHBIE OHSTHS, IPUHIIMIIBI, 3aKOHBI U
3aKOHOMEPHOCTH 00IIeH U IPUKJIAJHON TEOPHH CHCTEM,
MMOHMMAET BaKHOCTh MX UCTIOJIb30BAHMS B
poeCCHOHAILHON e TEIHbHOCTH.

1501 e Hcnonb3yer NOHATHS, IPUHLIUIIBL, 3aKOHBI U
3aKOHOMEPHOCTH 00IIel U MPUKIIAAHON TEOPUH CUCTEM IS
peleHus 3a/1a4 Npo(eCCHOHAIBHON eI TeTbHOCTH.

[Tnanupyemsble pe3yabTaThl U3yUEHUS TUCHUTITNHBI:
3HaTh:
- MareMaTU4yecKue MOJENTU TMPOCTEHIIUX CHUCTEeM U TMPOIECCOB B

€CTECTBO3HAHUU U TEXHUKE;

- OCHOBHBIE MaTeMaTHYECKUE METO/IbI PEIICHUs TPOPECCUOHATIBHBIX 3a/1a4;

- OCHOBHBIC AJITOPUTMBI THUIMOBBIX AHATUTHUYECKHMX W UYHUCIEHHBIX METOJ/IOB
pelIeHUs] MaTeMaTUYECKUX 3a71a4;

- OCHOBHBIC MOHATUS U METObl MATEMATUUECKOTO aHATIN3a U MOJCIIUPOBAHUS;

- MATEMAaTHUYECKYIO TEOPUIO TUHAMUYECKUX CUCTEM;

- OCHOBHBIC MPHUEMBI 00Pa0OTKH IKCIEPUMEHTAIBHBIX JAHHBIX TPU PEIICHUS
npoeccuOHaNbHbIX 3a/1ay.

YMeTs:

- MPUMEHATHh MaTEeMAaTHYECKUE METOIbI IIPU PEIICHUH THUITOBBIX
npodeccuoHaIbHbIX 3a]1a4;

-(popManm30BaTh 3a/1a4M B paMKax npodeccuoHaIbHOM 1eITeTbHOCTH Ha
OCHOBE METOJIa TIMHAMUYECKUX CHCTEM.

Bnanetn:

- HaBBIKAMH DEIICHUS 3aJa4 [0 TEOPUH BEPOSTHOCTEU, TEOPUHU CIyUalHBIX
MPOIIECCOB, MATEMAaTUYECKON CTATUCTUKUA MPUMEHUTEIHHO K PEeaTbHBIM TPOIeccaM;

- pemieHWeM  3amad  MPO(PECCHOHATLHOW  JCATEIBHOCTH  METOIOM
TUHAMUYECKUX CUCTEM.

4 O0beM IMCHUIUIMHBI ¥ BUBI Y4eOHOH padoThI

OO6miasi TPyIOEMKOCTh JUCHUIUIMHBI COCTaBiisgeT 13 3aueTHbIX eauHull 468
aKaJIEMUYCCKUX YacOB.



HaMeHOBAMIE Bcero Cemectpsl
4acoB 1 2 3 4
OO6mast TPy 10€MKOCTh JUCIUTUIAHBI 468 72 72 108 216
KonrakTHas padota 213,6 [42.3|36,3| 42,5 | 92,5
Jleximn 82 14 18 14 36
MTPAKTUYECKUE 3aHITUSA 128 28 | 18 28 54
CemuHapsl - - - - -
1abopaTopHbIe pabOTHI - - - - -
KypCOBOH MPOEKT (padboTa) - - - - -
CamocTosiTennbHast paboTa CTyAeHTa 195 21 | 27 57 90
[IpomexyTouHas aTTecTauus 63 9 9 9 36
KOHTaKTHas paboTa 3,6 031031 05 2,5
caMocTosiTeNbHast pabora o moarotorke k | 59,4 | 8,73 | 8,7 | 8,53a | 33,5
(3auety, 3a4eTy C OLICHKOM, YK3aMEHY) ad. | 3a4. | 4.COIl | DK3.
S5Conep:xanne QM CHUTNIITHHBI
5.1CooTHeceHUs TeM JUCHMILIUHBI U GOPMHUPYEeMBbIX KOMIIETEHIH
Kon | Komnerentuu | O6pazoBaren | OueHo
TeMbI AUCITUTIITUHBI uJec bHBIE TEXHO- | YHbIE
TBO 2. :. JIOTUH cpeacT
9aco bé '»é Ba
B ®) ®)
1 cemecTp
Tema 1. DmemeHTH IHMHEWHOH | 27 + + Jb, 11306, VYO,
anreOpsl CPC P3,
JIK3
Tema 2. DneMeHTbl BEKTOPHOI | 9 + + JIb, 136, | VYO,
anreOpsl CPC P3,
JIK3
Tema 3. Amnanmutuueckas | 27 + + JIb, 136, | VYO,
reoOMeTpHUst CPC KP,
P3,
JIK3
Hroro 3a 1 cemectp 63
2 cemecTp
Tema 4, Beenenue B| 18 + + JI, 113, CPC YO,
MaTeMaTUYECKUM aHaJINu3 P3,




JIK3
Tema 5. JInddepennuansuoe | 18 + JI, I13,CPC YO,
ucyucieHne  (QyHKOUM  OJHOU P3,
MIEPEMEHHOM JK3
Tema 6. @yHKUMU HECKOJIbKUX | 10 + JI, 113,CPC YO,
MEepPEMEHHBIX P3,
JIK3
Tema 7. HNurterpansuoe | 14 + JI, I13,CPC YO,
HICUUCTICHHE P3,
JIK3
Tema 8. OcHoBHI | 3 + JI, 113,CPC YO,
BBIYMCIIUTEILHOTO YKCIIEPUMEHTA P3,
JIK3
KP
Hroro 3a 2 cemectp 63
3 ceMecTp
Tema 9. KommiaekcHele uucna. | 14 + JIb, II136,CPC | VYO,
OyHKIMA  OT  KOMIUIEKCHOIO P3,
TIEPEMEHHOTO. JK3
Tema 10. OObIKHOBEHHEIE | 33 + JIBb, II3B,CPC | VYO,
muddepeHunaibHble ypaBHEHUS P3,
JIK3
Tema 11. Yucnosie u crenennsie | 30 + JIb, I136, | VYO,
PAIBI CPC P3,
JIK3
Tema 12. Pl @ypbe 22 |+ JIb, [136, | VYO,
CPC P3,
JIK3
KP
HToro 3a 3 cemectp 99
4 cemecTp
Tema 13. VYpaBuenus | 8 + JI, I13,CPC YO,
MaTeMaTu4ecKko (pu3nKu P3,
JIK3
Tema 14. Teopust BeposTHOCTEM 72 + JI, YO,
113, CPC P3,
JIK3
Tema 15. Marematnueckas | 60 + JI, 113, CPC YO,
CTaTUCTHKA P3,
JIK3
Tema 16. Cnyuaitnelie poueccol. | 40 + JIb, 113,CPC YO,
P3,
HK3,




KP
HToro 3a 4 cemectp 180
IIpomexyTouHas aTTecTanus 63
HToro mo rucuuniivHe 468

Cokpamenusi: JI- nekmus, JIb- nexuus - 6ecena, [13- npaktuyeckoe 3austue, [13b-
npakTudeckoe 3aHstue - Oecena, CPC- camoctositenbHas paboTta crtyaeHTta, BK-
BXOJHOM KOHTpPOJIb, Y O- ycTHBIN omnpoc, P3 — pacuerHas 3agava, JIK3 — nomaiinee
KOHTpoJibHOE 3a7anue, KP — konTponsHas padoTa.

5.2 TeMbl AMCHUIIJIMHBI U BUABI 3aHATHH

HaumenoBanue paznena 1 m lclap! cre | ki Bcero
JIACITUTIIMHBI 4acoB

Tema 1. DneMeHTbI TUHEUHON 6 o | 9 - 27
anreOpsl
Tema 2. BFeMeHTLI 5 4 - - 3 - 9
BEKTOPHOMU areOpbl
Tema 3. AHanuTHuecKast 6 12 |- - 9 - 27
reoMeTpust
Hroro 3a 1 cemectp 14 28 | - | - 21 - 63
IIpomexyTounas 9
arTecTaums
Bcero 3a 1 cemectp 72
Tema 4. BBe):[eHI:Ie B 4 4 - - 6 - 14
MaTEeMaTHYECKUI aHAIN3
Tewma 5. JIuddepennunanpHoe - - -
vcuuciaeHue PyHKIUUA OTHOM 4 6 8 18
MIEPEMEHHOU
Tema 6. dyHKIMHU 5 5 - - 4 - 3
HECKOJBKHX MePEMEHHbBIX
Tema 7. UnTerpansHoe 6 6 - - Q - 20
HMCUHUCIICHUE
Tema 8. OCHOBBI - - -
BBIYMCIIMTEIILHOTO 2 1 3
IKCIIEPUMEHTA
Hroro 3a 2 cemecTp 18 18 | - | - 27 - 63
IIpomexyTounas 9
arrecTauus
Bcero 3a 2 cemectp 72
Tema 9. KoMIuiekCHBIEC YMCIIA. - - -
@OYHKIMM OT KOMIUIEKCHOIO | 2 2 10 14
MIEPEMEHHOT 0.
Tema 10. OOBIKHOBEHHBIC 4 10 | -] - 19 - 33




g depeHunanbHble

ypaBHEHHUSI

Tema 11. YucnoBele u 4 2 - - 18 - 30
CTEIICHHBIC PSIJIbI

Tema 12. Psapl @ypbe 4 8 - | - 10 - 22
Hroro 3a 3 cemecTp 14 28 | - | - 57 - 99
IIpome:xkyTounas 9
arrecTanus

Bcero 3a 3 cemectp 108
Tema 13. ypaBHfHI/IH ) 4 - - ) - 3
MaTEeMaTUYeCKON (hU3UKHU

Tewma 14. § Teopus 18 n |- 32 - 7
BEpPOSITHOCTEN

Tema 15. MaremaTuueckas 2 18 |- 34 - 60
CTaTUCTHKA

Tema 16. Cnyyaiinsie 2 0 | 2 - 40
MTPOLIECCHI.

Hroro 3a 4 cemectp 36 54 | -] - 90 - 180
IIpome:xxyTounas 36
arrecTanus

Hroro mo pucumunianxe 82 128 | - | - 195 - 468

Cokpamenusi: JI — nekuusa, [13 — npaktuueckoe 3anstue, C — cemunap, CPC —
camocTosaTensHas padbora cryaenta, KII — kypcoBoii mpoexT.

5.3 Conep:kanue 1M CUUILIIMHBI

Tema 1. DiieMeHTBI JTMHEHON anredpsbl

Martpuusl. JleiictBus Hax marpunamu. Onpenenureny 2-ro U 3-ro0 NOPSIAKOB.
OcHoBHBIE CBOMCTBA onpeaenuTesnei. MuHop. Anredpandeckoe JOMOJHEHHE.

Teopema pa3nokeHUsT ONPEACIMUTENS. BBIUMCIEHUE ONPEACINUTENEH #1-0r0
nopsnaka. O0parHas matpuia. [IpaBuno BeruuciaeHus: 0OpaTHOM MATPUIIBI.

Martpuunas ¢opma 3amucu W pEUIeHUS CUCTEMbl JIMHEWHBIX alre0pandecKux

ypaBHeHuil. Dopmynel Kpamepa. Panr marpuinel. Teopema Kponekepa-Kamemnu.
Pemienne cucrteMsl n JIMHEWHBIX YPAaBHEHHM C M HEW3BECTHBIMU MeToAoM ['aycca.
HccnenoBanne cucteM JIMHEWHBIX ypaBHEeHUN. COOCTBEHHBIE YKClIa U COOCTBEHHBIC
BEKTOpBI MaTpuLibl. CONpsy)KEHHOE IPOCTPAHCTBO M TEH30PBI.

Tema 2. DiieMeHTbI BEKTOPHOM aJreopsbl

HexaptoB 0azuc. Paznoxkenue BekTopa mo 0asucy. JIuHelHble omepanuu Haj
BEKTOpaMH. Hampasisromue KOCHHYCBI BEKTOpOB. JIMHENWHas 3aBUCUMOCTb U
JIMHEHAsT HE3aBUCUMOCTh BEKTOpPOB. CKalsipHOE, BEKTOPHOE M CMEIIaHHOE
pou3BeIeHUS BEKTOPOB. ['eomeTpudeckue u Gu3nIecKue NpuiioKeHUs BEKTOPOB.



Tema 3. AHaguTHYecKast reoMeTpus

YpaBHEHHUE JTMHUU B IEKaPTOBOM U MOJISIPHOW CUCTEMAaxX KoopAuHAT. Pasnuunbie
BHUJIbl YPABHEHHUs NPSIMOM Ha IUIOCKOCTH. KpuHBBIE BTOPOro MOpsiiKa: OKPY>KHOCTB,
UIMIC, runepdosna, mapadona. VX reomerpuyeckue CBOWCTBA UM KaHOHMYECKHE
YpaBHEHUS.

YpaBHEHUSI TUIOCKOCTM M TMpPAMOM JIMHUM B MPOCTpaHCTBE. B3anmHoe
pPacHoJIOKEHUE TOYEK, IUIOCKOCTEM M MpsAMBIX B IpocTpaHcTBe. [loBepxHOCcTH
BTOPOTIO MOPsI/IKa UX CBOMCTBA U KAHOHUYECKHUE YPaBHEHUS.

Tema 4. BBegenne B MaTeMAaTHYECKUI aHAJIN3

Oyuk1ius ogHoM nepemenHoi. [Ipeaen ¢GyHkmuu B TOUuke U HA OECKOHEYHOCTH.
Onnocroponnue npenensl. HeonpeneneHHbie BbIpaykeHUs (HEONPEICICHHOCTH).

[lepBbiii 1 BTOpOH 3aMeuaTeNbHbIe Tpeaenbl. beckoHeuHO Maible 1 OECKOHEYHO
oonpmve pyHkuuu. CpaBHEHHE OECKOHEYHO MAJIbIX.

HenpepblBHOCTh (DyHKIIMM B TOUKE M HAa MHTEpBajie. TOUYKM pa3pbiBa (PyHKIUH,
UX KJaccudukarusi.

Tema S. Iuddepenunanboe ucuuciaeHue PyHKIUM OHON NepeMeHHOH

[IpousBonnas QyHKIUM, €€ TEOMETPUYECKMM W MEXAaHUYECKUM CMBICIIBI.
[IpaBuna muddepenumpoBanus. Tabnuiia NPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX
hyHKIUH.

Huddepennman QGyHKIMH W €ro reomMeTpuueckuii cmbicia. [IpuMenenwue
muddepenimana B MpuOIMKEHHBIX BeucaeHUsX. [IponsBoaubie u auddhepeHImuanst
BbICIIMX NOpsiAKoB. @opmyna Tennopa.

OcHoBHbIE TeopeMbl AuddepeHnnanbHoro ucuuciaeHus (teopemsl depma,
Poms, Jlarpanxa, Komm). [IpaBuno Jlonurana. MccnenoBanue GpyHKIMM METOAAMU
mudepeHInaIbHOr0 NCYUCIICHHS. Y CIIOBUSI MOHOTOHHOCTH (DYHKIMU. DKCTPEMYMBI
¢byHkuuu (onpenaeneHus, HL0O0X0IMMOE U I0CTaTOUYHOE YCIOBUS).

Boinyknocts  @ynkiuu. Toukum mneperuba (ompeneneHue, HEOOXOIUMOE H
JI0OCTaTOYHOE YCIOBHS). ACUMITOTHI KpuBbIX. OOIIas cxema ucciaeaoBanus GyHKIUN
U TIOCTpoeHue e€ rpaduka.

Tema 6. ®yHKIIUN HECKOJbKHUX MePeMEHHbIX

OYHKIIMM HECKOJIbKUX TMepeMeHHbIX. JuddepennmpoBanue ¢GyHKIUU ABYX
nepemeHHbIX. [lomubrit  muddepennuan. I[IpousBomaHas CroxHOW — (DYHKITHH.
[IpousBogHas HessBHOM (yHKUMH JBYX mepeMeHHbIX. KacarenbHas IUIOCKOCTh U
HOPMaJIb K IIOBEPXHOCTH.

JIlunmn wm nosepxHocTH ypoBHA. lIpomsBognas 1o HampasieHuro. ['panueHT
¢ynkuuu. CBs3b NPOU3BOJHON MO HANIPABJIEHUIO C TPAJUEHTOM.

[TonsiTue skcrpemyma (GyHKUMHM HECKOJBKHX IepeMeHHbIX. HeobOxomumeie u
JOCTaTOYHbIE YCIOBUSL DJKCTpeMyMa (YHKIHMM JABYX TMEPEMEHHBIX. Y CIOBHBIN
skctpemyM. Oynkius Jlarpanxka. Hanbosnbinee n HauMeHblliee 3Ha4eHUsT PyHKIMH B
3aMKHYTOW 00J1acTH (T7100aJIbHBIE SKCTPEMYMBI).



OnemeHThl (yHKUIMOHANBHOTO aHanmu3a. Omepatopsl U (QyHKIHOHAIBIL.
JIunelinbie onepaTopbl. COOCTBEHHBIEC YKCIIa U BEKTOPHI OMlepaTopa.

Tema 7. UnTerpaibHOE HCUMCIEHUE

[lepBooOpa3nas.  HeompeneneHHbli  wHTErpaj.  3aMeHa  MEPEMEHHOM.
NHTerpupoBaHue 1o 4acTsM.

Pasnoxxenue npoOu Ha npocreiinue. HTErpupoBaHue pallioOHAIBHBIX ApOOEH.
WHTerpupoBanue UppaloHalibHbIX U TPUTOHOMETPUYECKUX (PYHKIIUM.

Onpenenennsbiii uaTerpai. ®opmyna Herotona-Jleitonuma. 3amena nepeMeHHON
U WHTETPUPOBAHME II0 4YaCTAM. |'eOMeTpHuYecKue MNPWIOKEHUS ONPEIEICHHOIO
MHTErpaja.

HecoOcTBeHnHble uHTErpasibl ¢ OECKOHEYHBIMU MpPEJeIaMH WHTETPUPOBAHUSI.
HecoOcTBenHbie nHTErpansl oT HeorpaHuueHHbIX GyHKImH. [Ipu3Haku cxomgumoctu
HECOOCTBEHHBIX MHTETPAJIOB.

JIBOMHBIE UHTETPAJIBI.

KpuBonmHenbie uHTErpaiIbl 1-ro u 2-ro poxa.

Uucnennsle meToapl. YucieHHOE UHTErpupoBaHue. BplunciieHMe cymMMm mpu
NOMOIM  MHTErpajgoB. YuciIeHHOe pelieHue airedpanyeckux YpaBHEHUH.
[TpuOnmxeHHOE BBIYMCIEHUE OIPEIEICHHBIX HHTErPaJIOB.

Tema 8. OCHOBBI BBIYHMCJINTEIBHOI0 3IKCIIEPUMEHTA

OCHOBBI  BBIYHCIUTEIIBHOTO  JKCIepuMeHTa. Maremarnyeckas o0paboTka
pe3yJIbTATOB OMbBITA C IMMOMOIINBI0 TaOIUIl. 3ajlada MHTEPIOJSANNNA | IKCTPAITOJISAIIAN
MEePEMEHHBIX, JISKAIUX 3a Tpeaenamu Tadommibl. [londop Gopmys mo JaHHBIM OTIBITA
M0 METOJy HaWMEHBIMX KBaApaToB. [ 'paduueckmii cmocod momadopa ¢opmy.
TeopeMa 0 HEMOABUKHOM TOUKE

Tema 9. KommiiekcHblie ync/ia. @yHKIMHA 0T KOMILIEKCHOTO IIEPEMEHHOI0.

[Ipocrerimmue CBOMCTBA KOMIIIEKCHBIX 4uCell, nx reOMETPUYECKOE
npeacrabieHue. ConpsikKeHHbIE KOMIUIEKCHBIE uncia. J[elCTBUSI ¢ KOMIUIEKCHBIMU
yucnamu. @opmyna Ditniepa. DyHKIIMN KOMIIJIEKCHOTO IEPEMEHHOTO.

Tema 10. O0bikHOBeHHBbIE TU(PPepeHINATbHbIC YPABHEHUSA

Huddepennmansubie ypaBHeHus 1-ro mopsaka. 3amaya Kommm. OCHOBHBIE THITBI
U METOIbI petieHus AuddepeHInaibHbIX YpaBHEHUH 1-T0 mopsika.

Juddepennmnansabie  ypaBHEHUS BbICIIMX MOPAAKoB. [uddepennmansabie
YpaBHEHHS, JOIYCKAIOIIME TMOHMKEHUE Tnopsaka. JIMHEWHblE OJHOPOIHBIE
i depeHaIbHble YpPAaBHEHUSA C IOCTOSHHBIMU Ko3(duiuentamu. JlnHeliHble
HEOJITHOPOAHbIE JU((dhepeHIMaIbHbIE YPAaBHEHUSI BTOPOIO MOPsiIKa C MPaBOi YacThIO
crnenuaibHOro BHja. Pemenue audepeHIHanbHbIX YPaBHEHHM C  MOMOIIBIO
OTIEePAIMOHHOTO UCUUCIICHHUSL.

Cuctembl JUHEHWHBIX JUPGEPEHIMATBHBIX YpPaBHEHUW C  IMOCTOSHHBIMU

koaddunmrenramu. JuddepeHuuanbible ypaBHEHHs B YAaCTHBIX IMPOU3BOIAHBIX
NEPBOTO MOPSIKA.



Tema 11. YUncsoBble U CTeNEHHbIE PAAbI

OCHOBHBIE TOHATUS TEOPUU YHCIOBBIX PANOB. CXOOMMOCTH M CyMMa psija.
Heobxoaumoe ycnmoBue cxoaumoctu. JleWctBus ¢ panamu. ['eomeTpuueckuil u
rapMOHUYECKUN psbl. [IpU3HAKK CXOOAMMOCTH YHUCIOBBIX PSAOB C MOJOKUTEIbHBIMU
YJIeHaMM: TPU3HAKK CpaBHEHMs, alreOpamyeckue npusHaku [lamambepa u Komn,
UHTETpaibHbIA pu3HaKk Komm.

3HakoyepenyoIuecs W 3HakonepeMeHHble psanapl.  I[lpusnak  JleiiOHuna.
AGCOI0THAs U YCIIOBHAS! CXOAUMOCTbD PsAJia C MPOU3BOJIbHBIMU YWIEHAMU.

OCHOBHBIE TOHATHS TEOPUU (PYHKIMOHAIBHBIX PSOB. TOUKH CXOAMUMOCTH U
0o01acTb CXOIUMOCTH (PYHKIMOHANbHOrO psiaa. [loHsATHE paBHOMEpPHOH U
HEPABHOMEPHON CXOAMMOCTH psifa. MeTo bl onpeieneHnus 00JacTH CXOIUMOCTH.

Crenennsie psaabl. Teopema Abens. lHTepBan u paguyc CXOAUMOCTH CTEIIEHHOTO
psna. OCHOBHBIE CBOMCTBA CXOASIINXCS CTEIEHHBIX PSIOB.

Paznoxenue ¢yHkumii B creneHHble pAnabl. Psaasl Telinopa m MakiopeHa.
[Ipumepsl pa3inokeHus 3JIeMEHTAPHBIX PYHKIUN B CTENIEHHBIE PAJIBI.

[IpumeHeHue CTENEHHBIX PSIAOB K NPUOIMKEHHBIM BHIYMCIICHUSIM.

Tema 12. Psaab1 @ypbe

OprtoronaneHas cucteMa ¢yHkuud. Tpuronomerpuueckue psansl Dypbe s
bynkuuii ¢ nepuogoM 2 w. Teopema upuxiie. Psabt @ypbe 715 YETHBIX U HEYETHBIX
byHKuMiA ¢ nepuoaoM 2 . PU3HUEeCcKoe UCTOJIKOBAHUE PA3NIOKEHUS (PYHKIIUU B PSIT
®ypre. CrieKTpanbHbIN aHAIN3 TEPUOTUIECKUX (PYHKITUH.

Tema 13. YpaBHeHuss MaTeMaTHYeCKOM (PU3UKHU

[lonsiTue o auddepeHunaIbHOM YpaBHEHMHM B  YaCTHBIX I[POU3BOIHBIX.
Knaccudukanus ypaBHeHuid Maremarnueckord gusuku. 3agavya typma-JInyBumis.
BonnoBoe ypaBuenue. Meron Jlamambepa. Meton ®dypwe. YpaBHeHue Jlupuxie.
[IpuknagHbie BOIPOCH MaTEMATUYECKON (PU3BHUKHU.

Tema 14. Teopusi BeposiTHOCTEH

OcHOBHBIE TIOHATHS TeOpuu BepoATHOCTEH. CiydailHble COOBITUA. AKCHOMBI
Teopun BeposTHOCTEN. Teopema crnoXeHHs. YCIOBHAash BEPOSATHOCThb. Teopema
yMHOeHUA. DOopMyJIbI TOJTHOM BEPOSITHOCTH U baiieca.

IlocnenoBaTepbHOCTH HE3aBUCUMBIX HCIIBITAHMM ¢ IByMs ucxomamu. dopmyna
bepnynnu. Jlokansnas teopema Myaspa-Jlannaca. @opmyna IlyaccoHa.

Cnygaintnple BenmuuuHBL. OCHOBHBIE nOHATHA. Onepanuyu Haja CIy4YalHBIMH
BeNMYMHAMU. P v QyHKuuMs pacnpeneneHuss AMCKPETHONW ClydyailHON BEJTUYHUHBI.

@yHKIMA U IUIOTHOCTD PACIPENCIICHUs HENTPEPBIBHOMN CIIy4YailHON BEJIMYUHBI.

UucnoBele XapaKTEpPUCTUKHA CIy4YallHBIX BeJWYKMH. HauvanpHble M LEHTpaIbHbIE
MOMEHTHI.

10.



OcHOBHBIE 3aKOHBI pacrpezesieHus. buHoMuHanbHbIN 3akoH. 3akoH Ilyaccona.
I'eomerpuueckoe pacnpeaenceHie. 3aKOHbI PacpeIeICHUsT HEMMPEPBIBHOW CIIy4allHOU
BEJINYMHBI: SKCIIOHEHINAJIbHBIN; PABHOMEPHOU INIOTHOCTH.

Hopmanbhbiii  3akoH  pacnpenenenus (3akoH [aycca) M ero  4ucCIIOBbIE
xapakrtepuctuku. Oynkuus Jlamnaca. [IpaBuno "tpex curm". IIpeaensHble TEOPEMBL.
HepaBenctBo YeObimeBa. Teopembr YeObimeBa u bepnymnu. LlenTtpanbHas
npeAesbHas TeOpeMa U €€ 3HaUeHUE ISl IPAKTUKHU.

[loHaTHE O NIBYMEPHOM HOPMAJIBHOM pACHpPENEICHUH. 3aKOH pacHpeiesICHHs
BEPOATHOCTEH JBYMEPHOW CIy4YalHOW BeJW4YMHBL. JIByMepHas IUIOTHOCTh
BEPOSTHOCTH.

YCnOBHBIE 3aKOHBI PACHOPEACIICHUS COCTABJIAIOIIMX CUCTEMBI  CIIyYaWHBIX
BEJIMYMH. YCIIOBHOE MATEMAaTUYECKOE OXuJAaHue. UYMCIOBBIE XapaKTEPUCTUKH
CHUCTeMBbI JBYX ciydaiiHbix BenuuuH. Koppensuuonssiii moment. Kosdduument
Koppessaiuu. HopMmanbHbIN 3aKOH pacnpeaeseHns Ha INIOCKOCTH

Tema 15. MaTtemaTnyeckasi CTaTUCTHKA

OCHOBHBIE MOHSTHUS W 33Ja4d MATEMaTUYECKOM CTaTUCTHKH. | eHepanbHas
COBOKYMHOCTb. BblOopka. Bapuauuonssii psin. Ilomuron u  rucrorpamma.
OMnupuyeckas QyHKIUS pacipeeieHusl.

Craructuyeckoe oueHUBaHUE. TOUYEUHbIE U UHTEPBAJIbHBIE OLEHKU HEU3BECTHBIX
[IapaMEeTPOB PACIIPEICIICHUS CIIyYalHbIX BEJIMYUH, UX CBOMCTBA.

[ToHsiTHE O TOYEYHOU OLICHKE YMCIOBOW XAPAKTEPUCTUKU CIyYalHOW BEJIUYWHBI.
CBoiicTBa TOYEHYHOU OLICHKHU.

NuTepBanbHbie OLUEHKM  MapaMeTpoOB HOPMAQJIBHOTO  PAaCHpPENEIICHUS.
WNuTepBanbHas OIIEHKA BEPOSITHOCTUA COOBITHS.

IIpoBepka CTAaTUCTUYECKUX TUIOTE3 O PACHPEACICHUN CIIyYalHBIX BEJIUYMH.
[Tonsitue cratuctuueckoil runote3bl. OCHOBHBIE 3TAllbl TPOBEPKHU TUIIOTE3BI.

[IpoBepka rUMOTE3bI O YUCIOBOM 3HAYEHUM MATEMATHYECKOTO OXKHWJIAHUS
HOPMAJIBHOTO PACIpPEICICHUs NPU U3BECTHOM AUCIICPCHH.

[IpoBepka rumnore3sbl 0 YUCIOBOM 3HAUCHUH BEPOSITHOCTH COOBITHSI.

Pacnpenenenne [Iupcona. IIpoBepka rumnores o MOJAENIHN 3aKOHA PaCIpeeIICHUS.
Kpurepuii cornacus [Iupcona.

MeToibI OTy4YeHUsI TOYSUHBIX OIIEHOK. MeTOo/I MaKCHMMaIbHOTO MPaBIOTO00MUS.
Meton HaMMEHBIINX KBAIPATOB.

Tema 16. Ciryuaiinbie nmpoueccsol.

CrnydaiiHbple TIpoLleCCBl W KX OCHOBHBIE XapakTEepUCTHKU. CTaliOHapHBIE
nponeccel. [loHsATHE HProguyHOCTH. OHEPreTUYECKHM CHEKTP CTAalMOHAPHOIO
CIIy4ailHOTO mpoliecca.

MapkoBcKue ciydailHble MPOIECCH C TUCKPETHBIMU COCTOSIHUSIMU U TUCKPETHBIM
BpeMeHeM (uenu Mapkosa). Kiaccudukanus cocrosiHuil. BeposiTHOCTH COCTOSIHUM.
CrauuoHapHbIi pexxuM s nenu Mapkosa.

11.



5.4 IlpakTHyecKkue 3aHATUSA

Howmep Temsbl
JUCUUTIIUHBI
(Momynst)

TeMaTuka npakTUYECKUX 3aHATUN
(cemuHapoB)

Tpyno-
E€MKOCTb
(dacwr)

1 cemecTp

[IpakTHueckoe 3aHATHE:
Martpuisl. JlelcTBHS Hag MaTPUILIAMU.
Brrancnenue onpenenureneii BTOpOro U TPETbETO
MOPSAIKOB. Briuncienre onpenenuTens n-ro nopsaKa.
OO6paTHas MaTpuiia.
Martpuunsiit Mmeroz pemenus CJIAY.
Pemenne CJIAY meronom Kpamepa.
Panr matpunsl. Meron I'aycca.

12

IIpakTrueckoe 3aHATHE:
Bekrtopsl. [elicTtBust Haa BekTopamu. CKalsspHOE
[IPOU3BE/ICHUE BEKTOPOB.
BekTopHOE U CMElIEHHOE NTPOU3BEIEHUS BEKTOPOB.

IIpakTHyeckoe 3ansaTue:
YpaBHEHHS PAMOMN HA ILIOCKOCTH.
YpaBHEHUS IPSAMON HA INIOCKOCTH.
Kpussie BTOpOro nopsuka.
YpaBHEHUS IIJIOCKOCTH B POCTPAHCTBE.
YpaBHEHUS IPSAMOM B IPOCTPAHCTBE.
B3anMmHOE pacmoyioKEHHWE IUIOCKOCTH W MpsSMOW B
IIPOCTPAHCTBE.

12

Hrorozal
ceMecTp

28

2 cemecTp

4

[IpakTHueckoe 3aHATHE:
Beruncnenne IIPELEIIOB byHKIIH. PackpriTue
Heonpeaenennocteit [0/0], [oo/o0].
Boruncnenne mnpenenoB ¢yHkuuu. IlepBblii U BTOpOH
3aMeyvaTeNbHbIe npenensl. Berunciienue  pasiMyHbIX
[IPEIEIIOB byHKUIMMA 51 IIOCJIE0BATEILHOCTEN.
HenpepsiBHOCTh yHKIMH. TOUYKM pa3pbiBa PYHKIUY.

12.




Howmep temsbr
JUCITUIIIAHbI

(Momynist)

TemaTnka NpakTHYECKUX 3aHITUI
(cemuHapoB)

Tpyuo-
eMKOCTb
(dachr)

5

Hudbdepennmporanue (QPyHKIUM OHOM TNEPEMEHHON U
CIOXHOM  (YHKIMM €  HMCHOJb30BaHUEM  TaOIHIIbI
MPOU3BOAHBIX U MpaBwil JuddHepeHInpoBaHUSI.
HuddepenmpoBanne  HesaBHOM  (GYHKUIMHA  OJHOU
nepeMeHHo. Jlorapudpmuueckoe nuddhepeHIpoBaHHE.
HuddepennmpoBanne  mapaMeTpU4ecKux  (PyHKITHIL.
[IpowsBognbie BeICIUX TOPsAKOB.  [(uddepenmmarn.
[Ipumenenne  auddepeHuuana K  OPUOIMKEHHBIM
BbrancieHusiM. [Ipasuo Jlonurans.

HUccaenosanue byHKIUH Ha MOHOTOHHOCTbH u
BBITTYKJIOCTh. DKCTPEMYMbI. TOYKH mepernda. ACHUMIITOTHI
rpadukoB ¢pynkumii. UccnegoBanue GyHKIUN ¢ TOMOUIBIO
MIPOU3BOJAHBIX U MOCTPOCHHUE UX TPaA(YUKOB.

6

[IpakTHueckoe 3ansATHE:
ObGnacte omnpexaesneHus: (QYHKIUUA JBYX TE€PEMEHHBIX.
YacTHble MPOM3BOJIHBIE MEPBOIO W BBICIIUX TOPSIAKOB.
[Tonneii nuddepennman GyHKIHUH.

[IpakTHueckoe 3aHsATHE:

Heomnpenenennsiit WHTErpal. Henocpencrteennoe
uHrerpupoBanue. [logsenenue noxa 3Hak quddepenimana,
METOJI 3aMEHBI IIEPEMEHHON, HHTETPUPOBAHUE 110 YACTSIM.
NuterpupoBanue palMOHAIBHBIX po0ei,
MPPALHOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHHM.
Briunicnenne onpeaeneHHoro uHrerpana.  ®dopmyia
Herotona-Jleitbuuma.  MHTerpupoBanue 1O  4YacTsM.
I'eomerpuueckue MPUJIOKEHUS ONPEEIIEHHOTO
MHTETpalIa.

Hroro 3a 2
ceMecTp

18

3 cemecTp

IIpakTHueckoe 3aHATHE:
Kommekcuble umcia. JIGWCTBUS C  KOMILUICKCHBIMM
YHCJIAMHU.

13.




Howmep temsbr
JUCITUIIIAHbI

(Momynist)

TemaTnka NpakTHYECKUX 3aHITUI
(cemuHapoB)

Tpyuo-
eMKOCTb
(dachr)

10

[IpakTruyeckoe 3aHgTHE:
Huddepenimaibubie  ypaBHEHUS C  Pa3JESIOMIUMUCS
nepeMeHHbIMU. OgHOpoaHbIe Y nepBoro nopsaxa.
Jluneiinble HeonHopoaubie Y 1 mopsanka, Y B moiHbIX
muddepenimanax.
Jlunelinpie ogHOpOAHBIE MU hepeHIInaIbHBIE YPAaBHEHUS C
MOCTOSTHHBIMH KO3((HUITHEHTaAMHU.
JIunelinble HEOJHOPOJIHBIE g depeHIaIbHbIe
YpaBHEHHS BTOPOro MOpsiAKA C  TPaBOM  YacTbio
CHELMAILHOTO BU/IA.
Pemenune muddepeHIHaNbHbIX YpaBHEHUN € TOMOIIbIO
OTIEPAIMOHHOTO UCUMCIICHHUS.
Pemenne cucreM  nuHEHHBIX AU QepeHIIMATBHBIX
YpaBHEHUM C MOCTOSSHHBIMU KOA(P(HUIIMEHTAMH.
Huddepennmanbubie YpaBHEHUS B YaCTHBIX
IIPOU3BOHBIX MEPBOIO MOPSAKA.

10

11

[IpakTHueckoe 3aHATHE:
Ilpu3Hakn C  CXOOMMOCTHM  YHUCIOBBIX  PsJOB €
MOJIOKUTEJIbHBIMU YICHAMM.
3HaKouepeAyoumecs U 3HAKONEPEMEHHBIE  PSJIbL.
[Tpusnax JleiOHua.
CTteneHHbIe pSbL.

12

IIpakTrueckoe 3aHsATHE:
Tpuronomerpuueckue psaasl Pypse .
Paner dypre B KOMIUIEKCHON (popme. AMIUIMTYIHBIA U
(ha30BBIi CIIEKTPHI (DYHKITUH.
[IpencraBnenue pynkuun uaterpaiom dypeoe.

Hroro 3a
3 cemecTp

28

4 ceMecTp

13

[IpakTryeckoe 3aHgTHE:
Knaccuduxamus J[Y B YacTHBIX NPOU3BOJHBIX 2-TO
nopsiika.  OCHOBHBIE ~ ypaBHEHHUS  MaTeMaTHYECKOM
bu3uKwy, KaHOHHYECKHUE dbopmbl ypaBHEHUI
MaTeMaTU4ecKor (GU3UKU U UX

XapaKTEPUCTHUKHU.
3amaua [ltypma- JlnyBumnsa. Onpenenenrne cOOCTBEHHBIX
3Ha4ueHuM /1Y npu 3aJaHHBIX TPAHUYHBIX YCIIOBHSIX.
Omnpenenenue coocTBeHHBIX QyHKIUM Y.
[IpencraBinenne pemieHUs OJAHOPOAHOTO  BOJIHOBOTO

14.




Howmep temsbr . Tpyno-
e — TemaTnka NpakTUYECKUX 3aHATUN CMROCTE
(cemuHapoB)

(Momyst) (4acsl)
YpaBHEHHS B BHUJE NPOU3BEICHHS [BYX HE3aBUCHMBIX
bynkuumii. HaxoxieHue pernieHus BOJIHOBOTO YpaBHEHUS
MeTo10M Pyphbe.

[IpakTHueckoe 3aHATHE:
Knaccruueckast u reomerpuueckas BEpOITHOCTU. Teopema
cnoxeHus. Teopema yMHOKEHUS BEPOSTHOCTEM.
@opmynbl 1onHOW BeposTHOcTH UM bameca. dopmyna
bepuynnu u popmyna Ilyaccona.
14 JIMCKpETHBIE W HENPEPHIBHBIE CIIyYalHbIC BEIWYHUHBI. 22
UucnoBble XapaKTEPUCTUKH CITyUYaHBIX BEJIUYHH.
OCHOBHBIE 3aKOHBI PACTIPEACICHUS CIyYaHbIX BEJIMYMH.
Cucrembl AByX ciaydailHbIX BenuuuH. Koaddunment
KOppeJsiiuu. 3aKOH  paclpelelieHus  BEpOSITHOCTEN
JBYMEPHOM CIIy4alHOW BEJIUYUHBI.
IIpakTueckoe 3aHsATHE:
Bapuanmonssiit psa.
[Tonuron u rucrorpamma.
OMnupudeckasi GyHKIHS pacipeaesICHHUs.
TodeuHnble W HHTEPBAIBbHBIE OIEHKM HEU3BECTHBIX
15 MapaMeTPOB PACPEACIICHUS CIIyUYalHbIX BEJIUYKH. 18
[IpoBepka CTaTUCTUYECKUX THUIOTE3 O pacCHpeAcICHUN
CIIy4allHbIX BEJINYMH
IIpoBepka rumore3 O MOAEIM 3aKOHA pPaCHpENcIICHUs.
Kpurepuii cornacus [Iupcona.
MeTon MakCUMaIbHOTO MPABIONOI00MS.
MeTo1 MOMEHTOB.
IIpakTHueckoe 3aHsATHE:
CityuaiiHble TPOIIECCHI U X OCHOBHBIE XapaKTEPUCTHUKHU.
DHEPreTUYECKU CIEKTP CIIyYalHOrO Mpolecca.
16 Meton cratucTuyeckux ucnbiTaHuil. [IpumMenenune meroaa 10
Mownre-Kapiio jis perienus npukiIagHbIX 3a/1a4.
Hrorosoe 3aHATHE.
Hroro 3a 4 cemecTp 54
HToro mo gucuunivHe 128

5.5 JIabopaTOpHBIH NPAKTUKYM
JlaGopaTopHBIil MPaKTUKYM y4eOHBIM TJIAHOM HE TIPETyCMOTPEH.

5.6 CamocTosiTeibHast padoTa

15.




Howmep Temsbl
JTUCHUTUIHBI

Bunbl camoctoaTensHOi paboTh

Tpyno-
E€MKOCTh
(dachl)

1 cemecTp

[IpopaboTka ydeOHOTO Marepuansa MO KOHCIEKTY,
y4eOHOM 151 METOAUYECKOU JIATEPATYPE.
Tema 1. DneMeHThI IMHEWHON anreOpbhl
Pemenne JIK3. JleiicTBUs ¥ onepaniyii HaJ MaTpULIAMH,
BBIYUCJICHUE OIpEeIuTeNeH, Hax0XACHUEe OOpaTHOU
MaTpHUIIbI, penieHue CUCTEM JTUHEUHBIX
anreOpanueckux ypaBHeHui[1, 2, 4].IlogroroBka k
ycTHOMY ompocy.lloAroToBka K pernieHuto pacuETHBIX
3ajay.

9

[IpopaboTka y4yeOHOro Marepuana MO KOHCIEKTY,
y4eOHOM ¥ METOJIUYECKOI IuTepaType.

Tema 2. DneMeHTbI BEKTOPHOM anreOpsl

Pemienne JIK3. JleiicTBUs u onepannu HajJ BEKTOPAMHU
[1, 2, 4]. TloaroTroBka k yctHOMY ompocy. IToaroroska
K PELICHUIO PACUETHBIX 3a1a4.

[IpopaboTka yueOHOro Marepuajia IO KOHCIEKTY,
y4eOHOM ¥ METOAMYECKOMN JTUTEpaType.
AHanuTuueckas reoMmeTpus

N3ydenne TeMbl JUCIUIIIMHBI, COCTaBJICHNE KOHCTIEKTA
10 BOINPOCAM: TIOBEPXHOCTH BTOPOIO MOPSIAKA.
Pemenue JIK3. VYpaBHeHue mpsMOMl Ha IJIOCKOCTH,
YPAaBHEHHSI TUIOCKOCTM M TPSIMOM B MPOCTPAHCTBE,
NpUMEHEHUE  BEKTOPHOM  anreOpbl K  3ajlayam
aHanmutudeckot reometpuu [1, 2, 4].IloaroroBka k
yCcTHOMY ompocy. [loaroToBka K pemeHuto pacyeTHbIX
3aa4. [ToaroroBka K KOHTPOJBHOM paboTe.

HUroro 3a 1
ceMecTp

21

2 cemecTp

4

[IpopaboTka y4yeOHOro Marepuana MO KOHCIEKTY,
y4eOHOMI U METOANYECKON JuTEpaType.
Tema 4. BeeneHue B MaTeMaTUUYECKUI aHAJIU3
Pemenune JK3. Brrunciaenue MpENEIIOB u
uccienoBaHne (PYHKIIMUM Ha HENpephIBHOCTH [1, 2,
4].ITogroroBka k ycTHOMYy omnpocy. IloaroroBka x
PEUICHUIO pACUETHBIX 33/1a4.

IIpopaboTka yueOHOro Marepuajia IO KOHCIIEKTY,
y4eOHOM 151 METOIMYECKOU JuTeparype.
Tema 5. luddepennnanpaoe ucuncieHne GyHKIUHA

16.




Howmep Tembr
JIACITUTITAHBI

Buasl camoctosaTenbHOM paboTh

Tpyno-
€MKOCTh
(dacwl)

OIHOU MEPEMEHHOM.

Pemenne JIK3. QuddepennmpoBanue QyHKIIUU 0THOM
nepeMeHHoOM, npuMeHeHue  nuddepennuanra K
IpUOTMKEHHBIM BBIYHCIICHUSM, UCCJIeIOBaHNE
byHkimié  w  moctpoenue  rpaduxoB  [1, 2,
4].IlonrotoBka k ycTHOMY ompocy. lloaroroBka k
PEIICHUIO PACYETHBIX 3a]1a4.

[IpopaboTka yueOHOro Marepuajia IO KOHCIEKTY,
y4eOHOM 151 METOIMYECKOU JuTeparype.
Tema 6. OyHKIIMU HECKOIBKUX IEPEMEHHBIX

Pemenue [K3. QuddepenunpoBanue QpyHKIMU ABYX
NEePEMEHHBIX, TPUMEHEHHE TTOJIHOTO Aud depeHIuana K
npUOTMKEHHBIM BBIYHUCIICHUSIM, HAXOXJICHUE
HauOOJBIIET0 U HAMMEHBIIETO 3HaYeHUs] (QYHKIIMHU Ha
3amMkHyTOM oOsactu [1, 2, 4].IloaroroBka K yCTHOMY
onpocy. IToAroToBka K penieHrI0 pacu€THBIX 33/1a4.

[IpopaboTka y4yeObHOrO Marepuana MO KOHCIIEKTY,
y4aeOHOM u METOAUYECKON JuTEepaType.
Tema 7. InTErpanbHOE HCUUCIEHUE

N3ydenne TeMbl JUCIUIIIMHBI, COCTaBICHNE KOHCIIEKTA
[0 BOIpOCaM: HHTETPUPOBAHHE HUPPAIMOHATBHBIX H
TPUTOHOMETPUYECKUX  BBIPAKEHUU,  HAXOXJICHHUE
NepBOOOPA3HON € TOMOUIBI0 TPUTOHOMETPUUYECKOM
NOJICTAaHOBKH.

Pemenne JIK3. IloaroroBka K pELICHHIO PACYETHBIX
3aJlay ¥ KOHTPOJIBHOM padoTe.

IIpopaboTka yueOHOrOo Marepuajia II0 KOHCIICKTY,
y4eOHON u MeTogudeckoil muteparype. OCHOBBI
BBIYHCIIUTEILHOTO IKCIIEPUMEHTA.

HUroro 3a 2
ceMecTp

27

3 cemecTp

9

IIpopaboTka yueOHOrOo Marepuajia II0 KOHCIICKTY,
y4eOHOM 151 METOAUYECKOU JIATEPATYPE.
Tema 9. KoMiiekcHbie quca. DOyHKIUU oT
KOMILUIEKCHOT'O TTIEPEMEHHOTO.

N3ydyeHne TeMbl QUCHUIUIMHBI, COCTABICHUE KOHCIIEKTA
o BompocaMm: Tpu (POPMBI KOMIUIEKCHOTO YHCIIA,
BO3BEJICHUE B CTENEHb M W3BJICYCHHUE KOpPHS n-OU
CTEIICHU n3 KOMILIEKCHOTO qyuclia B

10
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Howmep Tembl
JUCHUIUIHBI

Buasl camoctosaTenbHOM paboTh

Tpyno-
E€MKOCTh
(dacwl)

TPUTOHOMETpUUYECKOU hopme.

Pemenne JIK3. KomiuiekcHble 4yucia, ASUCTBHS HaJl
KOMIUIGKCHBIMH YHCJIaMH, pEIIeHHE YpaBHEHUU ¢
KOMIUIEKCHBIMU ~ KopHsimu  [1, 2].IToaroroBka
ycTHOMY ornpocy. I[TorotoBka K pemeHuto pac4ETHBIX
3aj1ad4.

10

[IpopaboTka y4eOHOTO Marepuana MO KOHCIIEKTY,
y4eOHOM 151 METOIMYECKOU JuTeparype.
Tema 10. OObIKHOBEHHbBIE g depeHunanbHble
ypaBHEHUS.

N3ydenne TeMbl AUCIUIIINHBI, COCTaBJICHNE KOHCTIEKTA
0 BOIPOCaM: OCHOBHBIE THIIBI M METOJbI PEIICHUS
V.

Pemenue IK3. [1, 3, 5, 6].IloarotoBka K yCTHOMY
onpocy. IToAroToBka K penIeHUI0 pacu€THBIX 33/1a4.
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11

IIpopaboTrka ydeOHOro Marepuajiia II0 KOHCIICKTY,
yueOHON © MeToaumueckon smrepatype. Tema 11.
UucnoBbie U CTENIEHHBIE PSI/IbI

N3ydenne TeMbl AUCIUILIMHBI, COCTaBIECHNE KOHCIIEKTA
10 BOMPOCAM: MPU3HAKUA CXOJIUMOCTH YUCIOBBIX PSIIOB
(npuszHaku cpaBHeHus, [I’Amambepa, paauKaibHBIN
Koum, uarerpanbusiii Komm).

Pemenne JIK3. HccienoBanue Ha  CXOAUMOCTH
yucnoBbiXx psaoB [1, 3, S5].IToaroroBka kK yCTHOMY
omnpocy. [ToaroToBka K peneHnto pacu€THhIX 3a4a4.

18

12

[IpopaboTka yueOHOro Marepualia I0 KOHCIICKTY,
yueOHOM 1 MeToanueckoi yureparype. Tema 12. Psabt
Dypbe

N3yuyeHue TeMbl TUCHUILINHBI, COCTABJIEHNE KOHCIIEKTa
1o Bompocam: psaoB Oypsee.

Pewmenue JIK3. Paznoxenue @pyukuu B psig Oypee. [1,
3, 5].IlogroroBka x yctHomy ompocy. Iloaroroska k
PELICHUIO PacU€THBIX 33/1a4 U KOHTPOJIBHOM padoTe.

10

HUroro 3a 3
ceMecTp

57

4 cemecTp

13

[IpopaboTka ydeOHOro Marepuana IO KOHCIEKTY,
y4eOHOM W Meroaudeckod swureparype. Tema 13.
VYpaBHEeHUs: MaTeMaTUYeCKON (PU3UKU.

N3yuyenue TEMBbI JUCIUIUINHBL, COCTABJICHHE

18.




Howmep Tembl
JUCHUIUIHBI

Buasl camoctosaTenbHOM paboTh

Tpyno-
E€MKOCTh
(dacwl)

koHcnekTa. Pemenne [K3. [I, 3, 5].IloaroroBka k
ycTHOMY ompocy. [ToaroroBka K pemeHuo pacuyéTHBIX
3a/ay.

14

IIpopaboTka y4eOHOro Marepuaja II0 KOHCIEKTY,
y4eOHON W Meroauueckoi mnuteparype. Tema 14.
Teopus BEpOsATHOCTEMN.

N3ydenne TeMbl TUCIUIUINHBI, COCTABICHUE KOHCIIEKTA
Pemenne JIK3. [1, 3, 5]. IloaroroBka K yCTHOMY
omnpocy. IToAroToBka K penieHu0 pacu€THBIX 33/1a4.

32

15

[IpopaboTka ydeOHOro Marepuaiga IO KOHCIEKTY,
y4eOHOM U MeToaudeckoi Jsmreparype. Tema 15.
MaremaTuyeckas CTaTUCTUKA

N3yuenue TeMbl TUCHUITUHBI, COCTABIIEHUE KOHCIIEKTa
Pemwenne JIK3.[1, 3, 5]. IloaroroBka K YCTHOMY
onpocy. IToAroToBka K pelIeHr0 pacu€THBIX 33/1a4.

34

16

[IpopaboTtka ydeOHOTO Marepuana MO KOHCIIEKTY,
y4eOHONW M MeTonuyeckod muteparype. Tema 16.
CityyaiiHbple TPOLECCHI.

W3ydenne TeMbl JUCIUILTMHBI, COCTABICHUE KOHCIIEKTA
Pemenne JIK3. [1, 3, 5].IloaroroBka K YyCTHOMY
ompocy. IloAroToBka K pemieHuI0 pacuy€THBIX 3a7ad U
KOHTPOJIbHOM paboTe.

22

HUroro 3a 4
ceMecTp

90

HToro mo aucuuninHe:

195

5.7 KypcoBblie padoThI
KypcoBsie paboThI (IIPOEKTHI) YU4EOHBIM MIJIAHOM HE MPEAYCMOTPEHBI.

6 YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 00ecrieyeHne JUCHUIINHbI

a) OCHOBHasl JTUTEpaTypa:

1 ITucbmennsiit, 1. T. KOHCIIEKT JIEKIIUM TTO BBICIIEH MaTeMaTHKE: MOJHBIN KypC

[Texct] / JI.T. [lucemennsit. — 11-e u3a. — M.: Aipuc-npecc, 2013. — 608 c. —-ISBN

978-5-8112-4867-7 (128 7k3.).

2 I'mypman, B.E. Teopust BeposiTHOCTE H MaTeMaThyecKas CTaTHUCTUKA
[Tekct]: Yuebnoe mocodue / B.E. I'mypman. — M.: FOpaiit, 2016. — 479 c. (4 3k3.)

3 Hauko, I1.E. Beiciias Beiciiasg MareMaTuka B YIpaKHEHHSIX U 3aja4yax. B 2-x

q. Y. 1 [Tekcr]: YuebHoe mocobue mis By3oB / [1L.E. Jlanko u np. — M.: Onukc, 2012.

— 368 c. -ISBN 978-5-488-02448-9 (32 3k3.)
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4 JTanxo, I1.E. Beiciass Beiciiast MaremaTuka B yIpaKHEHUAX U 3a1adax. B 2-x
4. Y. 2 [Tekcr]: Yuebnoe nocobue nist By3oB / ILE. lanko u ap. — M.: Onukc, 2012.
— 448 c. (14 3k3.)

S I'mypman, B.E. PyKOBOJICTBO K pEIIEHUIO 3a[a4 IO TEOPUU BEPOSTHOCTEU U
MaremaTudeckor cratuctuke |[Tekcr]: VYuebHoe mnocobue /B.E. I'mypman.— M.:
FOpaiit, 2016. — 404 c. -ISBN 978-5-9916-1266-1 (35 3k3.)

0) TONOJIHUTENIbHAS JTUTEpaTypa:

6 Briciias maremartuka: Tabnuiia OCHOBHBIX THUIOB IU(hepeHITNaTbHBIX
yYpaBHEHUHN U METOJIOB UX pelieHusi. MeToqu4yecKkre yKa3aHus JJis CTyI€HTOB BCEX
crenuanbHOCTEH OYHON (hOPMBI 00YUEHUS [PIIEKTPOHHBIN pecypc| yueOHo-
Metoandeckoe mocooue / I'.b. AdanaceeBa. — CI16: 'VI'A, 2011, — 26 c. (175 2x3.)

7 Mockanésa, E.B. OcroBbl Teopun BepositHocTel. U.2 [Tekcr]: YueOHoe
rocooue / E.B. MockaneBa — CII6: I'VT'A, 2007, — 82¢ (269 3k3.)

8I'pynuna, H.A. Metoa xapakTepucTuk B TH(PPepeHIINaTbHBIX YPABHEHUIX
[Tekct]: Yuebnoe nocodue / H.A. I'pynuna — CI16: I'VT'A, 2016, — 70 ¢ (29 5k3.)

9 Ionsuckuii, B.A. Beiciiasg marematuka [ Tekct]: MeToanvyeckue ykazaHus 1o
M3YUYCHHUIO pazjienia « DJIEeMEeHThl MaTeMaTudecKkoi cratuctukuy / B.A. IlonsHckui,
E.B. Mockanesa — CII6: I'VT'A, 2018, — 48 ¢ (270 5k3.)

B) IepeyYcHb pecypcoB HHGOPMAIMOHHO-TCIICKOMMYHHUKAITMOHHOW CETH
«HTEpHETY:
10 DIEeKTPOHHO-OMOIMOTECUHAS cucreMa U31aTeJIbCTBA «JIaHB»
[DnexTponHBIN pecypc] — Pesxxum mocryna: http://e.lanbook.com/ cBoOOIHBII.
11 bubmoreka CIIOI'Y I'A [DaexrponHbiii pecypce]. — Pexxum gocryrma:
http://spbguga.ru/objects/e-library/ , cBoboansIii (mata oopamenus 20.01.2023).

r) MPOrpaMMHOE obecricueHue (JIMIIEH3MOHHOE u CBOOOJTHO
pacnpocTpaHsieMoe), 0a3bl JTaHHBIX, MUHPOPMAIMOHHO-CIIPABOYHBICE W TIOUCKOBBIC
CUCTEMBI:

12 ["apanT [2n€eKTpOHHBIN pecypc]| obuIMaIbHBIN calT KoMIanuu [ apaHT.
- Pexum moctyma:http://www.aero.garant.ru , cBOOODHBIM  (mata oOpameHus
20.01.2023)

13 Koncynprantllntoc. OdunmanibHbiii calT KOMIAHUM [ DJIEKTPOHHBIN
pecypc] — Pexum pnoctyma: URL: http://www.consultant.ru/ cBoOomnbIli (7aTa
obpamenus 20.01.2023).

TMarepuajibHO-TEXHUYECKOE O0ecnevYeHne 1 CIUTITHHbI
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http://spbguga.ru/objects/e-library/

HaumenoBaunue
CIIeLIMAIbHBIX

N OCHAIIIEHHOCTh CIIEIHATBHBIX [Tepeuennb
HaunmveHoBaHue | moMeIeHUN U . .
. MOMEIICHUH ¥ TOMEIICHUH JIJIst JTMIEH3HOHHOTO
JTUCHIUIUIMHBL | TIOMEIIEHUH JUIs 9
CaMOCTOSTEIILHOM paboThI MPOrPaMMHOTO
CaMOCTOSITEIb-
o obecrieueHus
HOM paboTHI
Bricmas Aymutopus 360 KommnekT yuebnoit mebemn | Adobe Acrobat Reader
MaTeMaTHKa - 30 . DC (freeware)
OkpaH ProjectaProStar | Kaspersky Endpoint
183*240cm Security 10 (nuuen3us
MatteWhiteSHamraTise Ne 0AFE-180731-

Jlocka nBoriHas
IIpoexrop AcerX1261 P
(1024x768, 3700:1,+/-40
28DbLamp:4000HRS
Hoyt6yk HP 15-rb070ru 15.6
AMD (uepHbiit)
Hoyt6yk HP 15-rb070ru 15.6
AMD (uepHbiit)

132011-783-1390)
MicrosoftOffice
[TpodheccuonanbHbIA
wtoc 2007 (uneH3ust
Ne 43471843 ot 07
despans 2008 rona)
Opera (freeware)
Google Chrome
(freeware)

DAEMON Tools Lite
(freeware)

WinRAR 3.9
(munensusiHaSpb State
University of Civil
Aviation)

Windows 7 (JiutieH3us
Ne 46231032 ot 4
nekadbps 2009 rona)
HpaiiBepa u
UXKOMITOHEHTBHI.
Adobe Acrobat Reader
DC (freeware)

Adobe Flash Player
(freeware)

Kaspersky Endpoint
Security 10 (uuen3us
Ne OAFE-180731-
132011-783-1390)
K-Lite Mega Codec
Pack (freeware)
MicrosoftOffice
[TpodeccuonanbubIit
witoc 2007 (muneH3ust
Ne 43471843 ot 07
despains 2008 rona)
Mozilla Firefox
(MPL/GPL/LGPL)
Ultra-Defrag 7.0.2
(GNU GPL 2)
Unchecky (freeware)
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HaumenoBaunue
CIIeLIMAIbHBIX

. OCHAIIIEHHOCTh CITCITHATBHBIX [Tepeuenn
HaumeHoBaHMe | TOMEIICHUH U . .
. MOMEIICHUH ¥ TOMEIICHUH JIJIst JUIIEH3UOHHOTO
JTUCHIUIUIMHBL | TIOMEIIEHUH JUIs .
CaMOCTOSITEIILHOW paOOTHI MIPOrPaMMHOTO
CaMOCTOSITEITb-
o obecrieueHus
HOM paboTHI
DAEMON Tools Lite
(freeware)
Opera (freeware)
WinRAR 3.9

(munensusiHaSpb State
University of Civil
Aviation)

Windows 7 (nutieH3us
Ne 46231032 ot 4
nekadbps 2009 rona)
Adobe Acrobat Reader
XI (freeware)

Adobe Flash Player
(freeware)

Kaspersky Endpoint
Security 10 (nmuuen3us
Ne OAFE-180731-
132011-783-1390)
K-Lite Mega Codec
Pack (freeware)
MicrosoftOffice
[TpodheccuonanbHbIi
wtoc 2007 (uneH3ust
Ne 43471843 ot 07
despans 2008 rona)
ABBYY FineReader
10
CorporateEditional (u
uensust Ne AF10
3S1V00 102 ot 23
nexadpst 2010 roma)
WinRAR 3.9
(mmunensusiHaSpb State
University of Civil
Aviation)
WindowsXP
(nmunensust Ne
43471843 ot 07
depans 2008 rona)

800pa3oBaresbHbIe 1 HHPOPMALMOHHBIE TEXHOJIOTUI
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B pamkax  u3ydeHus = JUCHUIUIMHBI  UCIOJB3YIOTCS  CIIEAYIOIIHE
oOpa3zoBaTeIbHbIE TEXHOJIOTMU: JIEKIMHU, JIEKIUU- Oecesa, MPaKTUUECKUE 3aHSTHUS,
MPaKTUYECKUE 3aHsATUs-Oecelbl, JOMAalllHUE KOHTPOJIbHBIC 3aJaHus, pacyeTHHIC
3a/1a4uu, KOHTPOJIbHBIE PAOOTHI, CAMOCTOSITEIbHAS padoTa.

Jlek1usi coCTaBIsI€T OCHOBY TEOPETHYECKOTO0 OOYyUEHHSI B paMKaX JUCIUILUIMHBI
U HalpaBJICHa Ha CHUCTEMAaTH3UPOBAHHOE M3JI0KCHHE HAKOIUICHHBIX W aKTyaJIbHBIX
HAay4YHbIX 3HaHUW. JIeKUMs HMMEeT UEeNbI0 PACKPBITh TEKYLIEE COCTOSHUE U
0003HaYUTh TEPCHEKTUBBI Mporpecca B 00OJACTH H3y4aemMou JauciuIuinHbl. Ha
JEKIIMM KOHILIEHTPUPYETCS BHHUMAaHHE OOYyYalolMXCsi Ha HauOoJiee CIOXKHBIX U
Y3JIOBBIX BOIIPOCAX, CTUMYJIMPYETCS UX aKTHUBHAS IMO3HABATENIbHAS A€ TEIbHOCTD.

Benymum MeTOOM B JIGKIIMU BBICTYINA€T YCTHOE W3IIOKEHHE YYEOHOTO
Marepuana, KOTOPbIA COIMPOBOXKIAECTCS OAHOBPEMEHHOW JIEMOHCTPALUEN CIanjoB,
pu  HEOOXOAMMOCTH TNPUBJIEKAIOTCS OTKpbIThie WHTEpHET-pecypchl, a TaKxKe
JEMOHCTPAIMOHHBIE U HATJISIHO-UJUIIOCTPAIMOHHBIE MAaTepUalibl U MPAKTUUYECKUE
MIPUMEPHI.

B cTpykType AMCHUILIMHBI B paMKaX peau3aliid KOMIIETEHTHOCTHOTO MOIX0/1a
B y4eOHOM MIPOIIECCE UCIIONB3YIOTCS CIEAYIONUEe 00pa3oBaTEIbHbIE TEXHOJIOTHU:

1 .xnaccuueckue JIeKIuu,

2.MHTEepaKTUBHBIE JEeKUUU — Jekuuu - Oecenpl (JIB) m mpakrtuueckue 3aHsATHS-
6ecenpl (I13b), mpeamnonararoniye HEMOCPEICTBEHHBIM KOHTAKT IpENojaBaTeNs ¢
ayIuTopuen (mpernoaaBaTelib- CTYACHTBI, CTYJCHT - CTyAeHTHI),L{enp mpakTuyeckux
3aHIATHN — 3aKpPEnUTh TEOPETUUYECKHE 3HAHUS, TOJYyYECHHbIE OOYyYaroluUMHUCS Ha
JEKIUSAX U B Pe3yJIbTaTe€ CaMOCTOSITEIBHOTO W3YUYEHHS] COOTBETCTBYIOIIMX TEM, a
TaK)Ke MPUOOPECTH MPAKTHUECKUE HABBIKH. [IpOBOAMMBIE B paMKax MPAKTHYECKOTO
3aHITHS:TIPAKTUYECKUE  3aHATHUA-OECebl, JIOMAITHUE KOHTPOJBHBIC  3aJlaHuf,
pacyeTHble  3a/Jauyd, KOHTPOJbHbIE  PadOThl, HUMEIOT MNPO(HECCHOHAIBHYIO
HarnpaBlieHHOCTh. I [pakTuueckue 3aHSATUS U MOPAKTUYECKUE 3aHSATHUS-0€CebINo
JTUCHUIUIUHE SIBJISIFOTCS COCTABIISIONIUMHU MPAKTUUECKOM MOJTOTOBKUA 00YYarOIINXCs,
TaK KakK MpeIyCMaTpUBAIOT MX Y4YacTHE€ B BBIMOJHEHUHM OT/ACJIBHBIX SJIEMEHTOB
pacyeToB, CBSI3aHHBIX ¢ OyIyIed MpodeCCUOHATLHON JIEATEIbHOCTHIO.

Takxe B KauecTBe d7eMEHTa MPAKTUUYECKOW MOATOTOBKU MPUMEHSETCA pa30op
KOHKPETHOM  CHUTyallud, HCIOJb3YEMbI Ha NPAKTUYECKUX  3aHATUSAX U
3aKJIIOYAIONIMICA B IIOCTAHOBKE IMEpe]l CTYAEHTAaMHM PACUETHBIX 3a/ad C LENbIO
JNOCTHKEHUS TUJIAHUPYEMBIX PE3yJbTAaTOB B YACTH YMEHUS MPOBEACHUS PAacueTOB
Pa3JIMYHBIX 3JIEMEHTOB.

CamocrosTenpHas paboTa 00yJaromuUXCsl SIBISIETCS COCTAaBHOM YacThIO YUeOHOU
pabotel. Ee OCHOBHOM 11ebI0 SIBISETCS (POPMUPOBAHUE HABBIKA CAMOCTOSITEIIBHOTO
MpUOOPETEHUS 3HAHMM 1O HEKOTOPBIM BOIPOCAM TEOPETUUECKOTO  Kypca,
3aKperieHne W YriayOJieHHe MOJIyYEHHBIX 3HaHUM, CaMOCTOATENIbHas padoTa co
CIIpaBOYHUKAMU, IEPUOANICCKUMH U3IaHUSIMU U HAYUYHO-TIOMYJISIPHON JINTEPATYPOM.
CamocTosTenbHass padoTa BKJIIOYAET MOATOTOBKY K YCTHOMY OMPOCY, MOATOTOBKA K
KOHTPOJIbHBIM ~ paboTaM, BBIMOJHEHHE JIOMAIIHUX KOHTPOJBHBIX  3aJIaHHM,
NOATOTOBKA K PEIIEHUIO PACUETHBIX 3a/1a4.
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9 @oH/ OLIEHOYHBIX CPEACTB JJIS MPOBEACHUS TEeKYIero KOHTPOJIs
yCIIeBAEMOCTH M MPOMEKYTOYHOM ATTECTALUM 10 UTOraM OCBOCHUA
JUCHMILIMHDBI

@OoHJ| OLEHOYHBIX CPEJCTB MO IUCIUILNIMHENPEIHA3HAYCH JJIsI BBISBICHUS U
OIICHKH YPOBHS M Ka4€CTBA 3HAHWM CTYJACHTOB M0 PE3yJbTaTaM TEKYIIErOo KOHTPOJIS
U IIPOMEXYTOYHOM aTTECTAIMU 1O UTOTAaM OCBOEHUS TUCIUILIUHBI B BUJE 3a4€TOB |
U 2 ceMecTpa; 3a4eTa ¢ OLIEHKOW B 3 CEMECTpe; FK3aMeHa B 4 ceMecTpe.

@OHJI OLEHOYHBIX CPEJCTB JUISI TEKYLIErO KOHTPOJS BKIIKOYAET BOIPOCHI IS
YCTHBIX OIPOCOB, MEPEYCHb PACUECTHBIX 33/1a4,TEMbl JOMAIIHUX KOHTPOJIBHBIX
3aJlaHuM,3aJaHAS JTsI KOHTPOJIBHBIX padoT.

@OH/I OLICHOYHBIX CPEICTB JUISI TEKYLIErOo KOHTPOJS BKJIKOYAET BOIPOCHI JJIA
YCTHBIX OIPOCOB, PACUETHBIE 33Jlayd, 33JaHds 1 PEIICHHS Ha MPAKTHYECKHUX
3aHATHUSX, CATYallMOHHBIC 33/1a4H, 4 TAKXKE TEMbI KypCOBOTO ITPOEKTA U €T0 3alUTa.

Y CTHBIN OTPOC TPOBOAUTCS HA MPAKTUYECKUX U JICKIIMOHHBIX 3aHSITHUSAX C LIEJBIO
KOHTPOJISI YCBOEHHSI TEOPETUUECKOT0 MaTepraa.

KoHTponbHble palOOThl BBIMOJHSETCS OOYYaIOIMMMUCA Ha MPAKTUYECKOM
3aHATMM HAa  OCHOBAaHMM  3aJaHMS,  BBIJABAEMOr0  NIPENojaBaTeiIeM IO
COOTBETCTBYIOIICH TeMe JUCHIUIUIMHBI M MPEACTABIACT COOOM OIEHKY MOJYYEHHBIX
TEOPETUYECKUX M TMPAKTUYECKUX 3HAHUN. KOHTpOIb BBIMNOJHEHUS KOHTPOJBbHBIX
paboT, mpecieayer coOol 1ellb CBOEBPEMEHHOTO BBISBIICHUSI YCBOSHHOT'O MaTepuaa
10 KOHKPETHOM TeME TUCHUTUINHBI, IS TOCIEIYIOIIEH KOPPEKTUPOBKHU.

PacuetHple 3amaun, JOMAaIIHUE KOHTPOJBHBIC 3aJlaHUSl, KOHTPOJBHBIC PaOOTHI
HOCSIT MIPAKTUKO-OPUEHTUPOBAHHBIN XapaAKTEP, UCIOJIB3YIOTCA B paMKaXxX MPAKTUYECKOU
MOJITOTOBKU C LENbIO OIEHKU (POPMUPOBAHUS, 3aKPEIUICHUS, PAa3BUTHUSI MPAKTUYECKUX
HaBBIKOB.

[IpoMexxyTOuHast arTecTanus M0 UTOraM OCBOEHHS JUCLUIUIMHBI IPOBOJNUTCS B
BHUJIEB BHUJE 3a4€TOB | M 2 cemecTpa; 3auera ¢ OLECHKOW B 3 CEMECTpE; IK3aMeHa B 4
CEMECTpE.

K MOMEHTy cnaum 3a4yeToB, 3aueTa C OIICHKOM M 3K3aMeHa JOJKHBI OBbITh
YCIENTHO TPOUACHBI Mpeabayie GopMbl KOHTPOJSA. 3a4eThl, 3a4eT C OICHKOU U
9K3aMEH IO3BOJISIIOT OLIEHUTh YPOBEHb OCBOCHHUSA KOMIICTCHIIMA 3a BECh IEPUO/I
U3Yy4YEHHUS JUCUMIUIMHBI. buier BKIOYAaEeT TEOPETUYECKUM BONPOC H  JBa
MPAKTHYECKUX 3aJIaHMS, TIPEICTABIISIONINX COOO0M JBE pacUETHBIC 3aaUH.

9.1 ba/uIbHO-PeTHHIOBasi OLEHKA TEKYILIero KOHTPOJISI YCIeBAeMOCTH H
3HAHUM CTYAECHTOB 110 JUCHMILINHE

He npumensiercs.

9.2 MeToau4yecKue peKOMEeH/IalluH 110 POBEACHUIO MPOLeypPbl
OLICHUBAHUSA 3HAHMI, YMEHMH U HABBIKOB U (MJIM) ONbITA AEATEJIbHOCTH,
XapaKTepPU3yIIUX 3Tanbl GOPMUPOBAHMS KOMIIETEHIIM I
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VYCTHBI ONpOC OLEHUBAETCS CIEAYIOUMM 00pa3oM: pa3BEpPHYTHIA OTBET
oOyyarolierocs JIOJKEH MPEACTABIATh coboii CBSI3HBI, JIOTUYECKU
ITOCJIEA0BATENBHBIN OTBET HA BONIPOC. Kpurepuu oneHnBaHus:

1) monHOTa ¥ MPAaBUIBHOCTH OTBETA;

2) cTerneHb 0CO3HAHHOCTH, TOHUMAaHUSI U3yYE€HHOT0;

3) s3pIKOBOE O(hOpMIICHUE OTBETA.

OneHka «OTIUYHO» CTABUTCS, €CIU OOYyYaloIIUiics TMOJIHO H3JaraeT MaTepuall
(oTBEwaeT Ha BOIpOC), MAAET MPaBUIbHOE ONPEJCICEHUE OCHOBHBIX IOHSTHI;
oOHapyXHBaeT IOHUMAaHME MaTepuaiga, MOXXeT OOOCHOBAaTh CBOM CYKICHUS,
IIPUMEHUTH 3HAHUS HA NMPAKTUKE, IPUBECTH HEOOXOAMMBIE IPUMEPHI HE TOJBKO W3
ydueOHMKa, HO M  CaMOCTOSITEIbHO  COCTaBJCHHBIC; H3JIaraeT  Marepuall
IIOCJIEA0BATENBHO U IIPABUIIBHO.

OneHka  «XOpOIO»  CTaBUTCS, €CIM  OOydarouuics  JaeT  OTBET,
YAOBJIETBOPSIOIIMN TeM XK€ TpPeOOBAHMUSIM, YTO M JUISl OLIEHKU «OTJIIMYHO», HO
gomyckaer 1-2 omuOKu, KOTOpble caMm K€ HCHpaBiger, U 1-2 Hemoyera B
MOCJIEIOBATENBHOCTH U SA3BIKOBOM O(DOPMIIEHUH M3J1araeMoro.

OneHka «yJO0BJIETBOPUTENILHO» CTABUTCS, €CIIM OOyYaroluics oOHapyXUBaeT
3HAHUE U NOHMMAHWE OCHOBHBIX IMOJOKEHUN NTaHHOW TEMBbI, HO M3JIaracT MaTepuall
HEMOJIHO U JIOMYCKAeT HETOYHOCTU B ONPEICICHUH MOHATUN UK (POPMYIUPOBKE; HE
YMEET JOCTaTOYHO ITyOOKO U JI0Ka3aTeJIbHO 000OCHOBATh CBOU CYXKACHMS U IPUBECTU
CBOM IPHUMEpHI; M3JaraeT Marepuall Hernociel0BaTeIbHO U JIOMYCKAaeT OLIMOKU B
A3BIKOBOM O(DOPMIICHUH U3]1araeMoro.

Onenka «HEYJOBJIETBOPUTEIBHO» CTaBUTCH, eciiu oOyuarouics
OoOHapyXMBaeT HE3HAHHWE OOJbIIEH YaCTH COOTBETCTBYIOIIETO BOMPOCA, JOMYCKAET
omMOKH B (OPMYJIHMPOBKE OINPEACTICHUA M NPaBWI, HCKAXKAaeT UX CMBICI,
0ecrnops0YHO U HEYBEPEHHO U3JIaraeT MaTepual.

JIJ1s OLIEHKY KOHTPOJIbHOU padOThI:

Kpurepun oneHok:

OIIEHKA «OTJIMYHO» - TMpPU BBIINOJHEHUM BCEX 33JaHUl U aKKypaTHOM
o opMIICHUH;

OIIEHKA «XOPOILIO0) - MIPU BBIIIOJIHEHNUHN BCEX 3aJaHUI, HO C HEJOUETAMMU;

OLICHKA «YJIOBJIETBOPUTEIBHO) - IIPH BbINTOIHEHUH 50% 3a1aHui, WU XOA
pellieHusl BEpHbIN, HO TONMYIEHbl BEIYUCIUTENbHBIE OINOKY;

OLICHKA  «HEYJOBJICTBOPUTEJIBHO»  CTaBUTCH, ecin  oOydaromuiics
OoOHapyXMBaeT HE3HaHWE OOJbIIeH YacTH COOTBETCTBYIOIIETO BOMpOca, TNpHU
BbIOJIHEHUH MeHee 50% 3amaHus, XOJ pelleHUs] HE BEpHBIM, JOIMYyIICHBI
3HAYUTEIbHBIE BBIYUCIUTEBHBIE OLINOKH.

PacuerHble 3a1aum ¥ 1OMaIIHEE KOHTPOJIBHOE 3aJaHUE:

«3aYTEHO»:  3aJlaHUE€  BBIIOJIHEHO  TOJHOCTBIO, B  COOTBETCTBUU  C
MOCTaBJICHHBIMU TPEOOBAHUSAMU U C/I€NIaHbI HEOOXOIMMBIE PACUETHI;

«HE 3a4YTEHO»: B TOM CJIy4ae, eclid 00y4alolMiCs HE BBIOJHWI 3a/IaHus, WU
pE3yJbTaT BBHIMOIHEHUS 33JJaHUsI HE COOTBETCTBYET IMOCTABIEHHBIM TPEOOBaHUSIM, a B
3aJlaHUAX U (WJIM) OTBETaX UMEIOTCS CYIIECTBEHHbBIE OIIUOKH.
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Ha momeHT 3adera, 3a4era ¢ OLEHKOW M JK3aMEHa CTYACHT JOJDKEH IOJIyYUTh
«OTJIMYHO», «XOPOLIO» UJIU «yJIOBJIETBOPUTEIHHO» 32 YUacTHE B IO KpailHEH Mepe B
50 % YCTHBIX OIPOCOB, «OTJIUYHO», «XOPOLIO» WIH «yHOBIETBOPUTEIBHO» 3a
BBITIOJIHEHUE KOHTPOJIbHBIX padOT, «3aYTEHO» 3a BHINOJIHEHHE PAcUYETHBIX 3a7ad U
JOMAIIIHUX KOHTPOJIbHBIX 3aJaHuii, IO BCEM TemaMm, Uil KOTOPBIX OHHU
IPEyCMOTPEHBI.

9.3 Tema KypcOBOro NpoOeKTa Mo IMCUUIIINHE
Hanmcanue KkypcoBbIX pa0oT (MMPOEKTOB) yUEOHBIM IJITAHOM HE TIPEyCMOTPEHO.
9.4 KoHTpoJIbHBIE BONPOCHI M 3aJaHUA [JIA TNPOBEJEHUS BXOJAHOIO
KOHTPOJISI 0OCTATOYHBIX 3HAHUI 10 00ecTeYUBAIOIIUM JUCHUILIHHAM
BxomgHoM KOHTPOJIb IO JUCIUILUIMHE HE TIPEAYCMOTPEH.

9.5 Onucanue nokasaresjieil 1 KpUTepHeB OLCHUBAHMS KOMIIETEHIIMIA HA
Pa3IMYHBIX 3TANAX UX (POPMUPOBAHUSA, ONIUCAHUE HIKAJ OLCHUBAHUA

Komnierenun | Ilokazarenu Kpurepun ouenuBanus
151 OLICHUBaHUS
(MHAMKATOPBI
JIOCTUKEHUS )
KOMITETEHIUN
I sTan
OIIK-10 101 3Haer:
, — MAaTeMaTHU4YECKHUE MOJEIIH MPOCTEUIINX CUCTEM
OIIK-11 Al omro Y TIPOLIECCOB B €CTECTBO3HAHUM U TEXHUKE;
YT e — OCHOBHBIE MAaTE€MaTUYECKHE METOJbl PEIICHUs
A s npodeCCUOHANIbHBIX 3a]1a4;
— OCHOBHBIE aITrOpUTMBI TUIIOBBIX

AHAJIMTUYECKUX W YMCICHHBIX METOJOB pPEIICHUs
MaTeMaTU4YEeCKUX 3a/1ay;

— OCHOBHBIE MOHATHUSA u METO/IBI
MaTeMaTHYECKOT0 aHaJIu3a U MOJEINPOBaHMS;

— MaTeMaTHYeCKyl0 TEOpUI0 JUHAMUYECKHX
CHUCTEM;

— OCHOBHBIE IIPUEMBI 00paboTKH
OKCHEPUMEHTAIbHBIX  JAHHBIX IPU  PELICHUS
npodheCCHOHAIILHBIX 3aJ1a4.
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Komnerenun | Ilokasarenn Kpurepun onenuBanus
u OLICHUBAHMUS
(MHIUKATOPBI
JIOCTUKEHUS )
KOMIIETCHIIUI
Ywmeer:
— MPUMEHATh MAaTEMaTUYECKUE METObI
IIPU PEIICHUHU TUIIOBBIX MPOo(ecCHOHATBHBIX 3a1a4.
II 3Tan
Ymeer:
) — (opmanuzoBath 3aa4n B pamKax
Allonk 0 npodeCCUOHANIBHONW ~ JIESITEIbHOCTH HAa  OCHOBE
OIIK-10 ) METOJa TUHAMUYECKUX CUCTEM.
Wl onk 10 .
Bnaneer:
OIlK-11 nun <1>m<11 — HaBbIKaMHM  pCHICHUS 3aJa4y IO TCOpPHUH
101 s BEPOSATHOCTEW, TEOPUU CIIyYaMHBIX IIPOLIECCOB,
MaTEMaTUYECKOM CTAaTUCTUKH TPUMEHUTEIBHO K
pEATBHBIM IIPOLIECCAM;
— pelICHUEM 3aJ1a4 npodecCuoHaTbHON
JESITETbHOCTH METOJIOM JTUHAMHYECKHUX CUCTEM.
9.5.1 Onucanue MKaJg OeHUBAHUS

[Ikana oleHUBaHUs IPU MPOBEACHUH MMPOMEKYTOUHON aTTeCTALlUU

«OmauyHo» BBICTABISETCS OO0ydYaromeMycsi, MOKa3aBIIEeMy BCECTOPOHHUE,
CHUCTeMAaTHU3UPOBaHHBIC, TIIyOOKHE 3HAHHS MO pPaccMaTpPUBAEMOW KOMIIETEHIIUH U
YMEHHE YyBEPEHHO MPHUMEHITh WX Ha TMpaKTUKe, CBOOOJHOE W TPaBUIBHOE
00OCHOBaHWE TPUHATHIX pemieHnid. OTBeyas Ha BOMPOC, MOXKET OBICTPO |
0e30mMO00YHO  MPOWJUTIOCTPUPOBATH  OTBET  COOCTBEHHBIMH  MPHMEPaMH.
OOyyaromuiics caMOCTOSITENIBHO NPABWJIBHO BBIMOJIHAET MPAKTUUECKHUE 3a/laHusl,
naeT 000OCHOBAHHYIO OLIEHKY MTOTaM CY>KIeHH./[Be pacueTHble 3a/1a4l BBIIIOJHEHBI
BEPHO.

«Xopowoy ebicTaBisieTcs 00ydaroIeMycsi, €CIM OH TBEPAO 3HAeT MaTepual,
IrPaMOTHO U MO CYIIECTBY H3JIaraeT €ro, yMeeT MPUMEHSTh MMOJTy4YeHHbIC 3HAHUS Ha
MpaKTHKE, HO JOMYCKAaeT B OTBETE WJIM B BBINOJHEHUU MPAKTHYECKOrO 3aJaHus
HEKOTOPBIE HETOYHOCTH, XOPOIIIO BIAJAECET BCEM COJCPKAHUEM, BUTUT B3aUMOCBSI3H.
OOyuaronuiics pemiaer  JBE pacueTHbE 3aJaHus BEPHO, HO C HEOOIBIIUMU
HE0YETaMHU.

«Yooenemeopumenvnoy»  BbICTaBisieTcss  oOydaromiemMycsi,  IOKa3aBLIEMY
(dbparMeHTapHBIN, pa3pO3HEHHBIN XapakTep 3HAHWHA, HEJOCTATOYHO MPaBUIHHBIC
(bopMyIHpOBKU 0a30BBIX MOHSATHHA, HAPYIIECHHUS JIOTUYECKOH MOCIIe0BAaTEILHOCTH B
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W3JI0)KEHUH MPOrPpaMMHOTO MAaTepuaia, HO NOpPU 3TOM OH BIAACET OCHOBHBIMU
3HAHUSMHM B paMKaxX 3aJaHHOM KOMIIETEHI[MU, HEOOXOIUMBIMU ISl JaibHEHUIIEro
o0y4yeHUs W MOXKET MPUMEHSTh MOJYyYEHHbIE 3HAHUS MO 00pa3lly B CTaHAAPTHOMU
cutyanu. PacdeTHble 3aaHusl BBINIOJHEHBI HE  IOJHOCTBIO, HO XOJ PEIICHUA
BEPHBI, TMOO0 BEPHO BBIMOJHEHO OJHO U3 PACUETHBIX 3aIaHUM.

«Heyooenemseopumenvrno» BBICTaBISETCS 00yUYarOIIEMyCsl, KOTOPbIA HE 3HAET
OoJIbIlIe YacTH OCHOBHOTO COJCp)KaHHUS Yy4eOHOW MporpaMMbl JUCHUIUIUHBI B
paMKax KOMIIETEHIIMM, IOMyCKaeT NMPUHIUIHAIbHBIE OIIMOKH B (HOPMYJIMPOBKAX
OCHOBHBIX TMOHATHH JUCIUIUIMHBI M MPU PACUETHBIX 3aJaHUN JOMYIICHBI OIIMOKH,
XOJI BBIMIOJTHEHUS 3aJIAaHUI HE BEPHBIM.

9.6 TunoBbIe KOHTPOJIbHBIC 3aIaHUA 1JISl IPOBCICHUA TCKYIIECI0 KOHTPOJIA U
l'IpOMe)KYTO‘IHOﬁ aTreCcTalliy 1o uToramM oﬁyqemm o AMCIOMUIIJINHE

N B~ W =

IIpumepHBIi HepedyeHb BOIPOCOB YCTHOI'O ONIpoca

Marpuisl. JlercTBUS HaJ MATPULIAMU.

TeopemMa pas3noKeHus ONPeEACTUTENS.

Brruncnenue onpenenurenei n-oro nopsika.

Oo6parnas marpuna. [TpaBuio BerYrciIeHnst 0OpaTHONW MaTPHIIL.
Marpuunas ¢gopMa 3anmMcM W pEHIEHUS  CUCTEMBbI  JIMHEWHBIX

anrebpanueckux ypasHeHuit. ®opmyner Kpamepa.

6
7
l"aycca.
8
9
10
11
12
13
14
15
16
17
18
19

Panr marpunsl. Teopema Kponekepa-Kanemnu.
Pemienne cucremsl n JIMHEWHBIX YPABHEHHUM C M HEU3BECTHBIMU METOJIOM

HccnenoBanne cUCTEM JTMHEWHBIX YPABHEHUN.

CoOcTBEHHBIE Unca U COOCTBEHHBIE BEKTOPBI MATPHULIBI.
ConpsiKeHHOE POCTPAHCTBO U TEH30PHI.

JexaptoB 0a3uc. Pa3noxxeHue BekTopa 1o 6asucy.

JIuHerHbIe onepanyu HaJl BEKTOPaMHU.

Hanpasnstore KOCMHYChl BEKTOPOB.

JIuHeliHas 3aBUCUMOCTD U JIMHEWHAs! HE3aBUCUMOCTh BEKTOPOB.
CkansipHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS] BEKTOPOB.
['eomeTpuueckue u puanveckue NpUIOKEHHUsI BEKTOPOB.
YpaBHEHHE JIMHUH B JEKAPTOBOM U MOJIPHOM CUCTEMAaX KOOPAUHAT.
PaznuuHbie BUbl ypaBHEHUS IPSIMON HA TIOCKOCTH.

KpuBbie BTOpOro mopsiaka: OKpPYKHOCTb, 3JUIUIC, TurepOona, mapaboina.

Nx reomeTprueckre CBOMCTBA U KAHOHUYECKUE YPABHEHUS.

20
21
22
23
24

YpaBHEHUS IJIOCKOCTU U MPSMOU JIMHUM B IPOCTPAHCTBE.

B3anmHoe pacnonokeHue TOUeK, IMIIOCKOCTEN U MPSMBIX B IPOCTPAHCTBE.
[ToBepXHOCTH BTOPOTO MOPSIAKA UX CBOKMCTBA U KAHOHUYECKUE YPABHEHHS.
@yHKIMS OTHOW IEPEMEHHOM.

IIpenen pyHKuMM B TOUKE U HA OECKOHEYHOCTH.
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25 OgHOCTOpPOHHME IIPEEIBI. Heomnpenenennsie BBIPAXKEHUS
(HEeoIpeaeIeHHOCTH).

26 IlepBelil U BTOPOW 3aME€YaTEIbHBIE TPEEIIBI.

27 beckoHEYHO Majble U OECKOHEYHO OoJblIne (QyHKLIUU.

28 HemnpepblBHOCTh (PYHKIIMM B TOYKE M Ha HMHTepBajie. TOUKM pa3pbiBa
GyHKUIMU, UX KIacCU(PUKALIMSL.

29 TlpousBoaHast PyHKIIMU, €€ TEOMETPUICCKUN U MEXaHUUECKHUI CMBICITBI.

30 IIpaBuna nuddepeHnpoBaHUsI.

31 Tabnuia npou3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHI.

32 Jluddepeniuman GyHKIIUU U €T0 TEOMETPUIECKUN CMBICIL.

33 Ilpumenenue auddepeHimana B NpuOIMKEHHBIX BEIYUCICHUSX.

34 TlpousBoanbie u quddepeHIHanbl BHICIINX TOPSAKOB.

35 ®opwmyia Teunopa.

36 OcHoBHBIE TeopeMbl nU(depeHInanbHOro ncuuciaeHus (teopemnl depma,
Pons, Jlarpanxa, Kowmn).

37 IlpaBuio Jlonurans.

38 Uccnenosanue ¢pyHKIMU MeTogaMu TuddepeHInanibHOro HCUUCICHUS.

39 VYcnoBust MOHOTOHHOCTU (DYHKIIMH.

40 Dxcrpemymbl GyHKIMM (OMpeAesieHusl, HEOOXOAMMOE U JIOCTaTOYHOE
yCJIOBHS).

41 BpIyKIIOCTh (DYHKITUH.

42 Touxu neperuda (ornpeaeneHue, He0OX0AUMOE U JOCTATOYHOE YCIOBHUS).

43 AcCUMIITOTHI KPUBBIX.

44 OOmas cxema ucclieqoBaHus GYHKIIMH U TOCTpoeHue e€ rpaduka.

45 DyHKINMH HECKOIBKHUX IIEPEMEHHBIX.

46 MuddepenunpoBanue GyHKIHUH JBYX IEPEMEHHBIX.

47 Tlonusiii uddepeHual.

48 Ilpou3BoaHas CIOKHON QYyHKIHUU.

49 TlpousBogHasi HEIBHOU (DYHKIIMH IBYX IIEPEMEHHBIX.

50 KacarenpHas IIIOCKOCTh U HOPMaJIb K TOBEPXHOCTH.

51 JIuHuYM U MOBEPXHOCTH YPOBHS.

52 Ilpou3BoaHas Mo HANPABICHUIO.

53 I'pagueHT QyHKIUU.

54 CBs3b NPOU3BOJAHOMN 10 HAMPABICHUIO C TPAJAUEHTOM.

55 Tlonsitue sxcTpemMyMa (PyHKIIMM HECKOJIBKUX MepeMeHHbIX. Heobxoaumbie
Y JIOCTaTOYHbIE YCIOBUS dKCTpeMyMa (DYHKIIUU JABYX MEPEMEHHBIX.

56 VYcCIOBHBIN IKCTPEMYM.

57 ®ynkuus Jlarpanxka.

58 Haubosnpliee u HauMmeHbllee 3HaUY€HUA (YHKIMM B 3aMKHYTOH 00JsacTu
(Tmo6aIbHBIE SKCTPEMYMBI).

59 DnemeHThl GYHKIIMOHAIBHOTO aHATIU3A.

60 Omnepatopsl U pyHKIHOHATBL. JIuHelHbIe onepaTopbl. COOCTBEHHBIE YKCIIa
U BEKTOPHI OIEpaTopa.

61 IlepBooOpaznas. HeonpeneneHHbI HHTETpaI.

29.



62
63

3ameHa nepeMeHHOU. IHTerpupoBaHue 1o 4acTsIM.
Pa3noxenue n1podbu Ha npocreuue.

64 HWHTerpupoBaHue pallMOHAIBHBIX IpOOEH.

65 HuTerpupoBaHue UppalUOHATBHBIX U TPUTOHOMETPUUYECKUX QYHKLIUM.

66 OmnpeneneHHbI NHTETPA.

67 ®opmyna HetoToHa-JIelOHuna.

68 3ameHa NepeMEeHHON U MHTETPUPOBAHUE MO YACTSIM.

69 I'eoMeTpuuecKue IPUIOKEHUS ONPEACICHHOIO HHTErpala.

70 HecobcTBeHHbBIE WHTETpaJibl c OECKOHEYHBIMU npeaeIamMmu
WHTEIPUPOBAHUS.

71
72
73
74
75
76
77
78
79
80
81
82

HecobGcTBeHHBIE MHTETPANIBI OT HEOTPAHUYEHHBIX (DYHKITHMA.
[Ipu3Haky CXOAMMOCTH HECOOCTBEHHBIX UHTETPAJIOB.

JIBOVIHBIE UHTETPAJIBI.

Kpusonmnennbie uaTerpansl 1-ro u 2-ro poxa.

HucneHHble METOIBI.

HuciieHHOE UHTETPUPOBAHUE.

Brruncnenne cyMm npy HOMOILHA HHTETPAJIOB.

YuclieHHOE pellieHre anredOpanyeckux ypaBHEHUH.

[TpubnukeHHOE BBIUMCICHUE ONPEICICHHBIX HHTETPAJIOB.

OCHOBBI BBIYMCIUTEIBHOIO SKCIIEPUMEHTA.

Maremaruyeckas 00padoTKa pe3yIbTaTOB OMBITA C TOMOIIBIO TaOIHII.
3ajaya WHTEPNOJSIUMUA M SKCTPAMNOJALMU IEPEMEHHBIX, JISKAIIUX 3a

npejiesiaMu TaOJIUIIbI.

83
84
85
86

[TonGop GopMyt 10 TAHHBIM OTIBITA IO METOTY HAMMEHBIITNX KBAAPATOB.
I'paduaeckuit cnoco6 momdopa hopmy.

Teopema 0 HEMOABMKHOM TOYKE.

[Ipocreitmme CcBOMCTBA KOMIUIEKCHBIX YHMCEJ, HUX T'€OMETPUYECKOE

MpcaCTaBJICHUC.

87
88
89
90
91
92

MopsIKa.

93
94

CornpsbkeHHbIE KOMIUIEKCHBIC YHCTIA.

JIencTBUS ¢ KOMIUIEKCHBIMM YHCJIAMU.

®dopmyna Jitnepa.

OYHKIMY KOMIIEKCHOTO NTEPEMEHHOTO.

Huddepennuansubie ypaBHenus 1-ro nopsizika. 3anada Komu.

OcHOBHBIE TUIIBI U METOIbI perieHus TuddepeHInalbHbIX ypaBHEHUH 1-10

JuddepernmranbHbie ypaBHEHUS BBICIIUX TOPSAKOB.
JuddepernmansHabie ypaBHEHUS, JOMTYCKAIONTUE TIOHUKCHHIE TTOPSIKA.

95 Jluneiinple ogHOPOJHBIE TU((DEepEHIINATBHBIE YPABHEHHS C MOCTOSHHBIMH
KO3 puLMEeHTaMHU.
96 Jluneiinple HeonHOpoAHblE UG depeHMalbHbIE ypaBHEHUS BTOPOTrO

mopsaakKa C npaBoﬁ YaCThIO CIICHHUAJIBHOI'O BHAA.

97

Pemenune nuddepeHnmanbHbIX ypaBHEHH € MOMOUIBIO ONEPAIMOHHOTO

HNCUYHNCIICHUS.
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98 Cuctembl JHHEWHBIX TUGGEPEHIMATBFHBIX YpPAaBHEHUN C MOCTOSHHBIMHU
K03 pureHTamu.
99 JludpdepenuunanbHple ypaBHEHUST B YaCTHBIX IPOU3BOJHBIX IEPBOTO

MopsiJIKa.
100
101
102
103
104

MIPU3HAKU

OCHOBHBIE MMOHATUA TEOPUHN YUCIOBBIX PSIIOB.

CxoaumocTs 1 cyMMa psjia. HeoGxonumoe ycimoBrue CX0AMMOCTH.
JlecTBus C psgamu.

['eoMeTprueckuii U raApMOHUYECKUN PSIIBI.

[Tpu3HaKK CXOAMMOCTH YMCIOBBIX PSAJOB C MOJOKHUTEIbHBIMU YJICHAMM:
cpaBHeHHs, anreOpanueckue mnpusHaku [amambepa wu  Komm,

WHTETPAJIbHBIN ITpu3HaK Komn.

105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

3HaKO4YepEeaYIOIINECS U 3HAKOIIEPEMEHHBIE PSAJIbI.

[Tpusnak JleiiOHuna.

AOCOIIIOTHAs ¥ YCIOBHAs CXOUMOCTh Psijia ¢ TPOU3BOJIIBHBIMU YWICHAMM.
OCHOBHBIE MOHATHA TEOPUH PYHKIMOHAIBHBIX PSIOB.

Touku cx0AUMOCTU U 00JACTh CXOAUMOCTH (PYHKIIMOHAJIBHOTO psija.
IToHsiTHE paBHOMEPHOW U HEPABHOMEPHOU CXOJAMMOCTH PALA.
MeTtonb! onpeneneHus 0071acTH CXOAUMOCTH.

Crenennsie psiibl. Teopema AGens.

MHTepBan u paguyc CXOAUMOCTH CTENIEHHOTO Psa.

OCHOBHBIE CBOWCTBA CXOASIINXCS CTENIEHHBIX PAIOB.

Paznoxenue GyHKINN B CTENIEHHBIE PSJIBI.

Psaner Teitnopa u MakiopeHna.

[IpumMeps! pa3inoxkeHus 3eMEHTapHBIX (YHKIIUN B CTETIEHHBIE PSAbI.
[IprMeHeHre CTEeNeHHBIX PSA0B K MPUOIMKEHHBIM BBIYUCICHUSM.
OprtoronanpHas cucremMa QyHKIUH.

Tpuronomerpuyeckue psasl Pypbe 11 GyHKUUN ¢ TEPUOJIOM 2 T
Teopema [upuxiie.

Psnb1 @ypbe A1 YETHBIX U HEUETHBIX (PYHKIUH C IEPUOJOM 2 T.
du3nyeckoe UCTOJIKOBAHHE pa3iiokeHust GyHKUUU B psig Dypre.
CrniekTpasibHBIN aHATN3 NEPUOANYECKUX (PYHKITHI.

[Tonsitue o nuddepeHaTbHOM YpaBHEHUH B YACTHBIX ITPOU3BOIHBIX.
Knaccuduxkanus ypaBHeHUN MaTeMaTHYECKON (PUBUKH.

3anaua llItypma-JInyBuiiis.

BosiHOBOE ypaBHEHUE.

Merton Jlamambepa.

Meton @ypse.

YpaBuenue lupuxie.

[IpuknagHbie BOIPOCH MaTEMATUYECKON (PU3BHKHU.

OCHOBHBIE ITOHATHUS TEOPUU BEPOSITHOCTEN.

Cnyyaitabie cOOBITHS.

AKCHOMBI TEOPUH BEPOSITHOCTEM.

Teopema crnoxeHusl.

VYcnoBHas BEPOATHOCTb.

31.



138
139
140
141
142
143
144
145
146
147
BEJINYMHBI.
148
149
150
151
152
153
154

TeopeMa yMHOXKEHHS.

@opMyJIbl IOJIHOM BEpOSATHOCTH U baieca.

ITocnenoBaTenbHOCTH HE3aBUCUMBIX UCTIBITAHUM C IBYMSI UCXOJIAMM.
®opmyna bepnyiu.

JlokaneHas Teopema Myaspa-Jlamnaca.

®opmyna Ilyaccona.

Ciy4aiiHble BETMYUHBI.

OcHoBHble noHATHS. Oniepalvy HaJl CTy4ailHBIMU BETMYUHAMH.

Psn u dyHkums pactipeeneHus TMCKPETHON CIly4ailHOM BEIMYUHBI.
OyHKIMA W IUIOTHOCTh PACIHPEICICHUS HENPEPBIBHOM CIy4anlHOU

YUucnoBble XapaKTEPUCTUKH CITyYaHBIX BEJINYWH.

HavanpHble ¥ IEHTpaIbHBIE MOMEHTBI.

OCHOBHBIE 3aKOHBI PACIIPEACIICHMUS.

buHOMMHANBHBIN 3aKOH.

3akoH Ilyaccona.

['eomeTprueckoe pacnpeacieHueE.

3aKOHBl  pacCIHpeleeHUsT HENPEPBIBHOW  CIyYallHOW  BEJIWYMUHBI:

BKCHOHCHHHaHBHBIﬁ; paBHOMepHOﬁ IIJIOTHOCTH.

155 HopmanbHbIl 3aKOH pacmpeaesieHus (3akoH ['aycca) W €ro 4mciIoBBIC
XapaKTEPUCTUKHU.

156 ®ynkuwms Jlamnaca.

157 TIIpaBuio "Tpex curm".

158 IlpenenbHbIE TEOPEMBI.

159 HepasenctBo YebOblmiena.

160 Teopemsbl UebniieBa u bepuymim.

161 lleHTpanpHas npeneabHas TEOpEMa U €€ 3HAYCHUE IS IPAKTUKH.

162 IlonsATHE O ABYMEPHOM HOPMAJIbHOM PaCIpPENCICHUN.

163 3aKOH pachnpeleNieHus BEpPOSATHOCTEW JABYMEPHOM  CIy4dailHOM
BEJINYUHBI.

164 JIBymepHas IUNIOTHOCTh BEPOSITHOCTH.

165 VYcnoBHBIE 3aKOHBI pACIIPEIETECHUS COCTABISIOMINX CUCTEMBI CITy4alHbIX
BEJINYUH.

166 VYcnoBHOE MaTEMATHYECKOE OKHUIAHUE.

167 YucnoBble XapaKTEPUCTUKU CUCTEMBI IBYX CIIyYalHbBIX BETUYHUH.

168 KoppensinoHHbIN MOMEHT.

169 KoaddunueHT koppensnuu.

170 HopwmanpHbIi 3aKOH pacIpeIesICHUsI Ha TNIOCKOCTH

171 OcHOBHBIE NOHATHS U 3a4aYU MATEMATUYECKON CTATUCTUKH.

172 BriOopka. BapuanmoHHsiii psi.

173 IloauroH u rucrorpamma.

174 DOwmnupuudeckas GyHKUIUS pacrpeieeHus.

175 CratucTruyeckoe OlleHUBaHUE.
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176 ToueuHble W HHTEPBAIBHBIE OLEHKUM HEU3BECTHBIX MapaMETpPOB
pacnpeneNneHus CIIy4YaiHbIX BEJIMYMH, NX CBOMCTBA.

177 TIloHsiTHE O TOYEYHOW OIIEHKE YHUCIOBOW XAPAKTEPUCTUKHU CIyYaHHOU
BEJIMYMHBL.

178 CBoiiCTBAa TOUYECUHOW OLICHKH.

179 W HTepBabHBIE OLEHKH MAapaMETPOB HOPMAJIBLHOTO PaCIPEICIICHUS.
WNHuTepBaibHas OlIEHKA BEPOSITHOCTUA COOBITHSI.

180 IIpoBepka CTAaTUCTUYECKHX THUIIOTE€3 O PpACIPEIEICHUN CIIy4alHbIX
BEJINYUH.

181 IloHsATHE CTATUCTUYECKON TMIIOTESHI.

182  OcHoBHBbIE 3Tallbl TPOBEPKH TUIIOTE3BI.

183 TIlpoBepka THUMHOTE3bl O YHCIOBOM 3HAYEHHHU MaTEMaTHYECKOTO
OKHMJIAaHUSI HOPMAJIBLHOTO pacIpeeieHus NPy U3BECTHOU JTUCTIEPCUH.

184 IIpoBepka rumnore3bl O YUCIOBOM 3HAUCHUU BEPOSITHOCTU COOBITHS.

185 Pacnpenenenue [Iupcona.

186 IIpoBepka rumores 0 MOJEIN 3aKOHA PACIPEACIICHUS.

187 Kpurepuii cornacus [Iupcona.

188 MeToabl MOJyYEHHS] TOYEYHBIX OLICHOK.

189 MeToa MakCUMaIbLHOTO MPaBIONOA00MUS.

190 MeToa HaMMEHBIIIUX KBAIPATOB.

191 CayyaitHble IpOLIECCHl U UX OCHOBHBIE XapAKTEPUCTUKHU.

192 CraunonapHbi€ MPOLECCHI.

193 TloHsiTHE 3ProJIUYHOCTH.

194 DHepreTuyeckuil CIEKTP CTAIMOHAPHOTO CIIyYaliHOrO Mpoliecca.

195 MapkoBckue cCiaydadHbIE IPOLECCHI C IUCKPETHBIMH COCTOSHHUSIMHU H
JTMCKPETHBIM BpeMeHeM (1ienu Mapkosa).

196 Knaccudukaius cOCTOSHUM.

197 BeposSTHOCTH COCTOSIHHIA.

198  CraumonapHsblii pexum i 1ienu Mapkosa.

IIpuMepHbIe KOHTPOJILHAS PadOTHI

1 [TokazaTenbHble QYHKIIUH.

2 Jlorapudpmudeckre GyHKIIHUH.

3 Crenennbie QyHKIUH.

4 Tpuronomerpuueckue QyHKINU.

5 Jlorapudm npousBeieHHs U YaCTHOTO.

6 CuHyC ¥ KOCUHYC JIBOMHOTO U MOJIOBUHHOTO YTJIOB.
7 CuHyC 1 KOCHHYC CyMMBI U Pa3HOCTH YTJIOB.

8 [octpouts rpaduk GyHKIMK y=|x+1|—|x—1|+x

9 YHpoCTUTh BBIPAKEHHE: W1-xP+1): ¢% +/1-x
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10  Pemmth ypaBHEHHE x'+2x—8=0

11  Haiitu 06IacTh JOIYCTHMBIX 3HAYeHMH BbIpakeHms VX~ +2X—3
Vx4 2x—3

12 12.Pemuth HepaBeHCTBO 10g; 3; 15 <1
13 Apudmerndeckas u TeOMETpUUECKas MPOTPECCUU
213
14 YopocTUTh U BBIYUCIUTH ONpeAeuTenb |476 |.
8512
1-23
15  Haiitu o6paTHyto Matpuiry | 405
—123

16  Pemmnth cUCTEMY TMHENHBIX YPABHEHUN MAaTPUYHBIM METOJOM, METOJAOM
Kpamepa u metonom ["aycca:
2x,—=3x,+x,=—7,
X +4x,+2x,=—1,
xX,—4x,=—5.

IIpumepHbIe JOMALIHIE KOHTPOJIbHbIE 32 JaHUA
1. Haiitn nmuny menmansl AM tpeyronsHuka ABC, TOCTPOEHHOTO Ha

BEKTOpax
AB=3i—4j+5k u AC=i— j+5k.

2. Haiitn niomiae napaiienorpaMma, IOCTPOCHHOI0 Ha BEKTOPax

G=i+j—k m b=2i—j+2k.

3. Haiitu o6bem napaiesienumesia, TOCTPOCHHOTO Ha BEKTOPaX:

a= ]+2k b= 31—4]+2k c= 21+]+k

4 CocTaBUTh ypaBHEHHE CTOPOH TpeyroiabHuka ABC, ecnu
Al4;6|,B(—4;6),C|5;-2|

5 Haiitu yromn mexay nBymst npssMmbiMua~ L,:4x—3y+12=0 g

L,:x+y—3=0

6. Hanmcates ypaBHeHHE OUCCEKTPUC YIII0B, 00Pa30BaHHBIX MPSMBIMU

L:x+2y—7=0 »y L,:2x—4y=5=0,

7. CoCTaBUTh ypaBHEHHUE MIIOCKOCTH, MPOXOAIIeH uepes Touky A(3;4;5]
MapajuIeNIbHO IUIOCKOCTH P:x+6y—8z+3=0,

8. CocTraBUTh ypaBHeHI/IC TIPSAMOH, TIPOXOIsILiel uepes Touky M (6;1;—2|

_y—2_z+5

napajvienbHO Tpsmon L7 3 7 - 1

9. CocTaBUTh ypaBHEHHUS INIOCKOCTH, IPOXOASIIEH Yepe3 ABE NPSIMbIE

Ll:iSZY—_BZE.Lz: x—1:y—4 :z—3-

1 4 3 2 8 6
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—2_y+1_

10. 3 =T _—1 U IJIOCKOCTH
2x—y+z+4=0,
1. [IpuBecTn ypaBHEHMsI K KAHOHUYECKOMY BHJTY
X’ +4x+y’—5=0,3x"+6x+4 y°—9=0.
2 2
12. l'unep6ona 3a1aHa ypaBHEHUEM 1);—4 — ;—5 =1. Haiitu moityocu, KOOpANHATBI
(OKYCOB M SKCIICHTPUCHUTET THUIEPOOJIBI.

13. HaiiTi 061acTh onpeeneHust QYHKIHE  Igx+314/ x°.
14. Beraucnuts niepenens

) lim — 2x+3 5 lim 2x*+3
a _eX+5

4 X' =5x+1 -4 549X x4
. 1—cos6x X
lim ———— lim | 1+
A & im |1+ 25
15. UccnenoBars GyHKINIO HA HETIPEPHIBHOCTD
1

flx)=9"",x,=5,x,=7

16. Haiiti Touku pa3peiBa hyHKIHH

—xx<0
flx|=x?0<x<2
xX+1x>2

17. Haiitu npousBonnyto GyHKIMN

ab) 2x+2y y~'=0.
2\d \

clsinx’]"d) 57+

18. [Tpu oMoty auddepeHirana BoIYUCIUTh TPHOIMKSHHO sin 317

3
19. Berumncnute npenen ¢ noMOnb0 NPOM3BOAHBIX lim X nX1
x-1

20. HccnenoBarh GYHKIMIO y=x"—3x’ Ha SKCTPEMYM.
21. Haiitu Touku nepernta GpyHkipn y=x"—3x’
22. Haiiti yacTHbIE TPOM3BOIHBIE PYHKIHHA z=x"y’.
23. UccnenoBars Ha skcTpeMyM QyHKIHIO z2=2xy—4x—2y.

24, Ipu nomomty audhepeHIrana BeUCINThY 3,05 +3,962.

25.HawiTu onpeeneHHble MHTETPAJIB
a)f (zli b f xsinx“dx" ¢ f xInxdx

dx X +x 1
d dx.
J‘smx COSX '[ —2x X
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2
26. BrrancnuTe onpeneneHHblii HHTErpa f Va—x*dx.
0

27. Boruncauts miomass 061acTu, OrpaHUYeHHON JIMHUSMU
y=x2,y=0,x=—2,x=1.

2
28. Pemuts ypaBHEHUE yDZy—2+4%+2.
X
29. Haiitu yactHOe perenue TMHERHOTro TU(GepeHINaATbHOTO YPaBHEHHS
dy . m
———vyctgx=2xsinx,y|—|=0,
dx yctgx =2 xsinx , y >
30. Haiitn pemenune ypaBHeHuMs1, yIOBIETBOPSIONIEE HAYaIbHBIM yCIOBUAM
dzy 2 n’ a
+m’y= ,ylo]=3,y lo]=0.
Z Y cosx Y =3, 570
31. Peumts ypaBHeHue
> 2n—1
32. HccneoBath CXOIMMOCTb psiaa PR
n=1 .
© [ 1 )n+1 nlO
33. UccnenoBaTth cXOOUMOCTH psijia Z -
n=1 e

34. Haiiti 061acTh cX0AUMOCTH (DYHKIIMOHAJILHOTO Psizia

- 2n+3
it ne1f X
34. Pa3noskuTh B CTENEHHOM P PYHKIUIO y=38—x’ B OKPECTHOCTU TOUKH
x=0 W HATH UHTEPBAI CXOJUMOCTH Psa.
35. Paznoxuts B psg Dypse nepuoauueckyro GpyHKuo f(x|=x ¢ nepuomom

T=27,3a]aHHYIO Ha OTPE3KE |— 7,7,

36. Borauciuts npon3BoAHy0 QYHKIUK z=x"—Xxy+y" B TOYKe M 11,1 mo
HaIpaBJICHUIO I\Tﬁl rne M touka ¢ KoopauHaTaMu X=—2,y=3,

37. JIoKaKHTe, 4TO TMOJIE BEKTOpa A=2xz i+ y’ j+x*k TOTEHIHATBHO, T.€.

rot A=0 W Hai{IUTe IOTEHITHAI YTOTO MO ¢ X,y , 2.

38. Beisemute GopMyibl  rot[uA|=urot A+gradu x A.

-

(KXB):I_érot;i—KrotB.

39. Absporopt B HosIOpe OyaeT 3akpbIT poBHO 10 AHEH. 3aKkpbITHE B JTI000I
JIEHb PaBHOBO3MOKHO. KakoBa BEpOSTHOCTb TOTO, UTO 5, 6, 7, 1 § HOAOPS a3poropT
OyAeT OTKpBIT?

40. Ha omnpenenenHoOM yyacTke TpacChl 0XKUIAETCS TIPOJIET IECSATH BO3AYIITHBIX
cynoB. [l xaxxaoro BC BeposTHOCTH BBIXO/1a 32 MPEIeibl HA3HAYEHHOTO KOPUA0pa
cocrapisieT 0,05 ¥ He 3aBHCHUT OT XapaKTepa JIBHKEHHUS OCTAJIbHBIX CyJ10B. ONpenenuTh
BEPOSATHOCTH TOTO, 4TO uuciio BC, BhIIEAIINX 3a Mpeebl HA3HAYCHHOTO KOPUIOpa, He
MIPEBBIIIACT JIBYX.
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41. [IycTh B KaK10M M0JIETE BEPOATHOCTH TOro, uTo BC BeTpeTuTcs ¢ rpo3oi
pasHa 0,005. KakxoBa BeposiTHOCTB TOTO, 4TO M3 1000 moneToB BeTpeya ¢ rpo3on
rpou30iieT poBHO B 40 ciryqasx.

42. JlaHa IIOTHOCTH BEPOATHOCTH f(X|  cilydaiiHOM BeamumHbl X
0 npu x<0

flx|=

npu 0<x<3

1-X
3

0 npu  x>3
Haiitu C,MX,DX,o,,P|(|X —MX]||.
43. Cpok ciy>k0bl YCTPOMCTBA pacipe/IeiiCH 10 IMOKa3aTeIbHOMY 3aKOHY,
MIPUYEM CpPEeTHUI CPOK CITy)ObI paBeH 4. HaliTii BeposATHOCTH TOTO, YTO B
pe3yJibTaTe UCbITaHUH citydaiiHas BenuurHa X nonaaer B unrepsai (0,2; 0,5)
44. DKUMNax BBIMOJHAET NoJeT Ha BhicoTe H. Ommbka B noaaepxaHun
3aJJaHHOM BBICOTHI pacIipeieieHa 0 HOPMAJIbHOMY 3aKOHY CO CPETHUM
KBaJIpaTUUHBIM OTKJIOHEHHEM 0 =8 M. IMeeTcs crucreMarnyeckasi ommoka-
3aHIKEHUE BHICOTHI HA 3M. HallTh BEpOSITHOCTh HAXOXKJIEHHUS camoJieTa B

WHTEpBaJIe
AH=110m.
45. Cucrema citydaliHbIX BEJTMYHH 33/]]aHa INIOTHOCTBIO BEPOSITHOCTH
. T T
Asinlx+y| Vix,yle S={xe|0,=|,ye|0,=
flx,yl= Y Y 27 =72
0 vix,y/3s
Haiitn
l. KO3 PUIHEHTA,
2. DYHKIUIO pactipeeeHns cucteMsl F(X,Y ),
3. BeposarHocThs nonafanus cirydaiiHOM BEJIMYMHBI B 001aCTh
D={xe —,E ,V € 0,E
2 4
4, HucnoBble XapaKTEPUCTUKU M, ,M,,0,,0 [, ,T,,
46. Psin maGmroenuii 1yis yricna c0oeB B paboTe TucCTeTyepa B rojl IMEET BUI:

29; 18; 15; 33; 21; 17, 8; 14; 11; 25; 34; 36; 12; 9; 19; 37; 25; 20; 27; 33; 14; 13;
20; 4017.

IlocTpouTh HHTEPBAIBHBIN BapUALIMOHHBINA Psijl. JlaTh CTATUCTHYECKUE OLICHKU
CPEIHETO 3HAYEHHsI MATEMAaTUYECKOTO 0>KMJIaHUs, TUCIIEPCUH U CPETHETO
KBAJIPaTUYHOT'O OTKJIOHEHMSI TEHEPATIbHOW COBOKYITHOCTH, & TAKKE NHTEPBAJIBHYIO
OLICHKY MaTEMaTHYECKOIO O’KUJIAHUS C TOBEPUTEIBHONU BEPOATHOCTHIO 0,8.

47. MerteoycnoBus a’poropra B OCEHHUM NEPUOJ] TAKOBBI: 3/1ECh HUKOI'/Ia HE
ObIBaeT JIBYX SICHBIX THEW nozpsa. Eciau ceroqHs SICHO, TO 3aBTpa ¢ OJUHAKOBOH
BEPOSITHOCTBIO MOMJIET AOKIb UM CHET. Eciii ceroiHs 1ox /b (CHEr), TO ¢
BEpOATHOCTHIO 0,5 moroja He u3mMeHuTcs. Ecim ke oHa Bee ke U3MEHUTCS, TO B
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IIOJIOBHHE CITy4aeB CHET 3aMEHSETCS JI0KJIEM W HA00OpOT, U JIMILb B [IOJIOBUHE
CIIy4aeB Ha CIEQYIOLMN AeHb Oy et sicHas noroaa. CerofHs B adponopry sSCHbIN
JI€Hb. Y CTAaHOBUTH 1) MPOTHO3 MOr0/Ibl HA KAXIBIA U3 TPEX MOCIEAYIOIIHNX JTHEH,
T.€. COCTaBUTh MaTPUILy NMEPEXOJHBIX BEPOATHOCTEH; 2) BEKTOP MPEACTHLHOIO
pacIpeneneHus BUA0B IOrObl, €CIIM OH CYILECTBYET.

TunoBble pacueTHbIE 321a4M VISl IPOBECHNS TEKYILIEr0 KOHTPOJIsI

1 Haittn nnmuny meauansl AM tpeyroibHuka ABC, TOCTPOEHHOTO Ha BEKTOpax
TB—35—47+57< 151 KEZ?—}#SI?
2 Haittn TIOMA b NApAIIeNorpaMMa, MOCTPOCHHOTO Ha BEKTOPax
—l+] kU b= 21—]+2k
3 Haiitn 06bem Mapajuieseneia, TOCTPOSHHOTO Ha BEKTOPAX:

—1—1+2k b= 31—4]+2k c= 21+]+k

4 CocTaBUTh ypaBHEHHE CTOPOH TpeyronbHuka ABC, ecn Al4;6),B(—4;6/,C(5;-2).
5 Haiiti yron Mexay nByMs nmpsimbiMu L:4x—3y+12=0 g
L,:x+y—3=0,

6 Hanucatp ypaBHEeHHE OMCCEKTPUC YTIIOB, 00Pa30BAHHBIX MPSIMBIMU
L:x+2y—7=0 »y L,:2x—4y=5=0,

7 CoCTaBUTh YpaBHEHHE TIOCKOCTH, TIPOXOISIIEH uepe3 Touky Al3;4;5]
MapaJUICIIbHO INIOCKOCTH P :x+6y—8z+3=0.

8 CocTaBUTh ypaBHEHHUE NPSAMON, IPOXoAIIeii uepes Touky M [6;1; -2

o +.X_y—2_z+5
MapaiienbHo npsvont Lig=—"—===—"—.

9 CocTaBuTh ypaBHEHUS TJIOCKOCTH, TPOXOJISIIIECH Yepe3 ABE MPSIMbIC
X+5_y—-3_1z x—1_y—-4_z-3

L;: =—=—_L,: = =

W0 b= =3- 1 8 6

—2_y+1_
3 =S _—1 U IJIOCKOCTH
12 2x—y+z+4=0,
13 IlpuBecTu ypaBHEHHS K KAHOHUYECKOMY BUY
14 x*+4x+y°~5=0,3x*+6x+4 y°—9=0.
2 2
15 l'unep6ona 3a1aHa ypaBHEHUEM 1);—4 — 3’—52 1. Haiti mommyocu, KOOpAuHaThI

(hOKYCOB 1 KCIIEHTPHUCUTET TUIIEPOOJIBI.

16 Haiiti o6macts onpeneneHus QyHKITUH lgx+3\/?.
17 Bbraucnuth nepeessl

4
18 a)hmﬂ g) lim 2x +3

vt XP=5x+1 ) e a 549X x4
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19 ¢) lim =525 g lim

X —» ©

20 HccnenoBath (hyHKIMIO HA HEMPEPHIBHOCTH
1

21 f(x|=9"",x,=5,x,=7-

22 Haiitu TOYKH pa3pbiBa QyHKINU
—xx<0

23 flx|={x*0<x<2
xX+1x>2

24 Haiiti Tpor3BOIHYIO (QYHKITUH

25 ab) 2x+2yy =0,

26 ¢ (sin X Jd) 5xy+y3)u.

27 Tpu nomonm auddeperimana BIYUCIHTh TPHOIMKEHHO sin 317

x—1
28 BpuuciauTh Npeaes ¢ MOMOIIBIO MPOU3BOIHBIX lim -~
X -1
29 HccaenoBarh QYHKIMIO y=x"—3x° Ha SKCTPEMYM.

30 Haiiti Touku nepernba GyHKIuu y=x"—3x°

31 Haiitu yacTHble IPOU3BOAHBIE PYHKIMU z=x"y°.
32 HccnenoBath Ha KCTpEMYM (QYHKIHMIO Z=2xy—4x—2y.
33 [pu nomouy aubdepeHIata BEIHUCIATbY 3,057 +3,96 .

34 Haitti onpeaeseHHbIE HHTErPabl

35 a)f dinx bfxsmx dx cf xInxdx
d X +x 1
36 df sinx —cosx f 2de,

2
37 BpUMACAUTH ONPEIEIEHHBIN UHTETPATl f Va—x*dx,
0

38 BBIYMCIIUTS IUIOMIAL 00IaCTH, OTPAHUYEHHON JIMHUSAMH
39 y=x°,y=0,x=—2,x=1

2
40 Pemmth ypaBHeHHe Y = y—2+ 4 %+2.
X

41 HaiiTi yacTHOE peleHue TMHeHHOro TudGepeHImatbHOrO ypaBHEHUS
= O

42 d—y—yctgx =2Xxsinx,y I
dx 2
43 Haiitu perieHue ypaBHEHHMsI, YIOBIETBOPSIONICE HAYTIbHBIM YCIOBUSAM

d2 2
Xyz +n2yzc£7,y(o):3,y3(o):o.

44 Pemmth ypaBHEHHE
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2n—1

45 UccnenoBaTh CXOIUMOCTh psijia Z 7
n=1 .

46 UccnenoBaTh CXOIUMOCTh psijia Z _7,1

47 34. Haiitu 00:1acTh CXOUMOCTH (PYHKIIMOHATIHLHOTO psiia
48y, —2m3
amt n+1) x>
49 Pa3oXKuTh B CTEIEHHON psjl PYHKIMIO y=V8—x’ B OKPECTHOCTH TOUKH
50 x=0 u HalTHU UHTEPBAT CXOAUMOCTH PsJIa.
51 Paznoxuts B pag Dypbe nepuoandeckyto GyHKImIO f(x/=x ¢ nepuogom

52 T=2m,3a1aHHYIO HA OTPE3KE |— 1,7

53 BBIYMCINTH IPOU3BOAHYIO (QYHKIMH z=x"—xy+y’ B Touke M (1,1 o
HapaBJICHUIO MM, rae M Touka ¢ KOOpAMHATAMU X=—2,y=3.

54 JloKaXHTe, 4TO IOJIe BEKTOpa A=2xzi+y’ j+x°k IOTECHIUAIBHO, T.C.

55 rot A=0 ® HaMMTe MOTEHIIHAJ 3TOTO oS @(X,y, z).

56 BoiBemute GopMyisl rot(u A|=urot A+gradu x A.

—

57 |[AxB|=Brot A—ArotB.

58 Anponopt B HOsIOpe OyAeT 3akphIT poBHO 10 mHEH. 3aKkphITHE B TI000M JCHD
paBHOBO3MOKHO. KakoBa BEpOSITHOCTB TOTO, 4TO 5, 6, 7, 1 8 HOSIOps a3ponopT
OyAeT OTKpBIT?

59 Ha onpeneneHHOM y4acTKe TPACChl 0KUIAETCS MPOJIET JECATH BO3TYIIIHBIX
cynoB. Jlns kaxxaoro BC BeposTHOCTh BBIXO/1a 32 MPEIEbl HA3HAYEHHOTO
kopunopa cocrasisieT 0,05 1 He 3aBUCHUT OT XapaKTepa JABUKEHHS OCTAJIbHBIX
cynoB. OnpeaenuTb BEpOATHOCTh TOT0, 4To unciio BC, Bbiemx 3a npeienbl
Ha3HAUYEHHOTO KOPUIOPA, HE MPEBBIIIAET IBYX.

60 ITycTb B KaX10M IOJIETE BEPOSITHOCTH TOrO, uTo BC BCTpeTUTCs € rpo30i paBHa
0,005. KakoBa BeposiTHOCTbH TOT0, uTO 13 1000 1oieToB BcTpeya ¢ rpo30id
MPOU30MAET poBHO B 40 cirydasix.

61 JlaHa rut0oTHOCTh BEPOSATHOCTH f|X|  CiydaiiHOM BelUUMHBI X
0 npu x<0

1-X

3
0 npu  x>3

63 Haiitru C,MX,DX,o0,,P|(|X —MX]|),

64 Cpok ciry>k0bI YCTPONCTBA pacIipeieNieH 10 TTOKa3aTeIbHOMY 3aKOHY, IPUYEeM
CpelHull CpoK CitykO0bl paBeH 4. HaliTu BEpOsSITHOCTH TOTO, UTO B pe3yibTaTe
UCIIBITAaHUM CiTydaiiHas BennurHa X nonaaét B uatepnan (0,2; 0,5)

65 Dxumnax BeIMOIHAET nosieT Ha BeicoTe H. Ommbka B nmojaep xaHuu 3aJIaHHOM
BBICOTHI pacrpesiesieHa Mo HOpMaIbHOMY 3aKOHY CO CPETHUM KBaJIPaTHIHBIM

62 flx|={c

npu 0<x<3
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OTKJIOHEHUEM 0 =8 M. IMeeTcs crucTeMaTnyeckast OIMOKa- 3aHMKEHHUE BbICOTHI
Ha 3M. HaliTu BEpOSTHOCTh HAX0KJIEHUS CaMOJIETa B HHTEPBAJIE

66 AH=+10mMm.
67 Cucrema cirydaiiHbIX BEJIMYMH 3aJjaHa INIOTHOCTBIO BEPOATHOCTH

0, %
2

_|Asinlx+y| V(x,yle S=ixe

68 flx,yl=

T
0,—|,ye
5 y

0 v ( X,y )iﬂ S
69 Haittu
70 xoadduimeHTA,
71 ®ynkumIo pacrpenenenus cucremsl F(X, Y,
72 BeposITHOCTD TOTaJIaHus CITy9aifHOM BETMYUHBI B 00JIACTh
73 D=

L N P
42 4

74 YucnoBble XapaKTePUCTUKU M,,M,0,,0,,[1,,,T,,

X € ,Y E

75 Psin HaOnrogeHuit s ynciia cOoeB B padoTe AUcCIieTyepa B o1 uMeeT Bu: 29;
18;15;33;21;17;8; 14; 11; 25; 34; 36, 12; 9; 19; 37; 25; 20; 27; 33; 14; 13; 20;
4017.

76 TlocTpouTh MHTEPBATIBLHBIN BApUAITMOHHBIN psAll. [aTh cTaTUCTUYECKUE OLIEHKU
CPEIHETO 3HAYEHUSI MATEMATUYECKOTO OKUIAAHUS, TUCIIEPCUN U CPETHETO
KBaJPATUYHOTO OTKJIOHEHHS T€HEPATIbHON COBOKYITHOCTH, 4 TAKXKE
WHTEPBAJIBHYIO OLIEHKY MaTEMAaTUYECKOTO 0XKUIAHUS C IOBEPUTEIBHOU
BEPOATHOCTHIO 0,8.

77 MeteoycnoBus a3poropTa B OCEHHUI MEPHO/] TAKOBBI: 37IeCh HUKOT/Ia HE ObIBAaeT
JBYX SICHBIX JHEMN noApsia. Eciy ceromns siCHO, TO 3aBTpa ¢ OAMHAKOBOU
BEPOSATHOCTHIO MOUJIET IO b W CHET. Eclii ceroanst 101k (CHET), TO €
BepoATHOCTHIO 0,5 moroaa He u3MeHUTCs. Eciu ke oHa Bce )Ke U3MEHUTCS, TO B
MOJIOBUHE CITy4YaeB CHET 3aMEHSIETCSI TOYKIEM WIIM HA00OPOT, U JIUIIH B MTOJIOBUHE
CllydaeB Ha CJIEeIYIOIui ieHb OyneT sicHast moroa. CerofHs B a3poropTy SCHBIN
JI€Hb. Y CTAHOBUTH 1) MPOTHO3 MO0kl HA KAXAbIA U3 TPEX MOCIEIYIOUUX JTHEH,
T.€. COCTaBUTh MaTPHUILy IEPEXOIHBIX BEPOATHOCTE; 2) BEKTOP MPEAECITBLHOTO
pacrpenesieHus BUAOB MOT0JIbl, €CJIM OH CYLIECTBYET.

le/IMepHLIe BOIIPOCHI 1JIfl TIPOBECACHUA HpOMeH(yTOqHOﬁ arTrecranmmmu

3a 1-id cemecTp
1. OmnpenenuTeny NepBOro U BTOPOro NOpsiIKOB. VX BBIYMCIEHHS U CBOMCTBA.

2. Omnpenenenve Marpuipl. Bunael wmatpui. JIuMHEWHble omnepanuu  Haj
MaTpPUIIAMHU.
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3. AnreOpanueckue JONOTHEHUS] U MUHOPBI.

4. PaHr martpuibl U €ro BBIYKMCIICHHE. DKBUBAJICHTHbIC MaTpullpl. [loHsTHE O
JMHEWHOM 3aBUCUMOCTH PpsAJI0B MaTpullbl. Teopema o 6a3uCHOM MUHOPE.

5. OOparHas MaTpUlla U €€ BHIYHUCIICHUE.

6. Pemenuve cucreMbl JUHEWHBIX anreOpaMyecKuX YpaBHEHUH MAaTpUYHBIM
ciocobom, metoaoM [aycca u o popmynam Kpamepa.

7. HeornpeneneHHbIE CUCTEMBI JIMHENHBIX YPABHEHHUM.

8. CucreMbl OJTHOPOIHBIX YPaBHEHU.

9. CBs3b pelIeHn OTHOPOAHBIX U HEOJHOPOJHBIX CHCTEM.

10.JIunelinbIe onepalyy HajJ BEKTOpaMHu.

11.ITpoekuus BekTopa Ha ocb. CBOKCTBA POEKIIUU.

12.JInHeliHbIC onepaluy Hajl BEKTOpaMHU B KOOPJIMHATHOM (popme.

13.CkansipHoe npon3BeIeHNE BEKTOPOB U €r0 CBOICTBA. BhIuncienne cKkaasipHoro
MIPOU3BEJCHUS B KOOPIMHATHON opme.

14.BekTopHOE M CMEIIaHHOE ITPOU3BEACHUS BEKTOPOB. MX cBONCTBA.

15.ba3uc BekTopHOro npocrpanctsa. [lepexon Kk HOBomMy 6azucy.

16.JIuneiinbie npeoOpazoBaHMUsL.

17.YpaBHeHue npsiMoii ¢ yriaioBbIM K03(D(OUIIMEHTOM HA TIOCKOCTH.

18.YpaBHenue npsiMoii 001Iero BUjia Ha TIOCKOCTH.

19.YpaBHeHHe mpsAMO, MNPOXOIALIEH Yepe3 3aaHHYK0 TOYKY U 4Yepe3 [Be
3aJJaHHbIE TOYKH.

20.YpaBHEHHE MPSMO B OTpE3Kax Ha OCAX.

21.HopManbHO€E ypaBHEHHE TPSIMOM.

22.Yron Mexay NpsSMBIMH.

23.Touka nepeceyeHus AByX MPSMBIX

24 KpuBble BTOPOro MHOpsiKa Ha IUIOCKOCTH. OOImMK BUJ ypaBHEHUS KPHUBBIX
BTOPOTO MOPSAKA.

25 VccnenoBanue amunca, TunepOosibl U mapadofibl MO0 HMX KaHOHUYECKHM
YpaBHEHUSIM.

TunoBble pacueTHble 3a4a4W /JIA TPOBeJAEHHs] TPOMEKYTOYHOI
arrecrauum 1 cemectp

1. Haiitu JUTHHY Me/THaHbI AM  TPEeyroIbHHUKA ABC, OCTpOEHHOTO Ha BEKTOpax
AB=3i—4 ]+5k uAC=i— ]+5k
2. HaI/ITI/I TIOMIA/b MapAJLIENOrpamMmMa, IIOCTPOSHHOTO Ha BEKTOPax
—l+] ku b= 21—]+2k
3. Haiitn 06bem napaiuienenurne/ia, HOCTPOEHHOIO Ha BEKTOPaX:

G=i—j+2k,b=3i—4 j+2k,c=2i+ j+k.
4. CocTaBUTh YpaBHEHHE CTOPOH TpeyrojibHuka ABC, ecnu
Al4;6],B[-4;6/,C(5;-2].

5. Haiitu yros Mexay aByMs npsmMbiMua L;:4x—=3y+12=0 yu
L,:x+y—3=0,

6. Harmucatp ypaBHEHHE OMCCEKTPHC YTIIOB, 00pa30BaHHBIX MPSIMBIMU
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L:x+2y—7=0 y L,:2x—4y=5=0,

7. COCTaBUTh ypaBHEHHUE INIOCKOCTH, IPOXOAAIIEH Yepe3 Touky A(3;4;5]
MapajviesIbHO INIOCKOCTH P:x+6y—8z+3=0.

8. CocTaBUTh ypaBHEHHME TIPAMON, POXOIAIIEH Yepes Touky M (6;1; -2

. ;.X_Yy—2_ z+5
MapajuIeIbHO HPSIMOU L.g_T_T

9. CocTaBuTh ypaBHEHHS IJIOCKOCTH, MPOXOISAIICH Yepe3 IBE MPSMBbIE

L1:—X+5 —y=3_Z L,: x1_y-4_z2-3
1 4 3 2 8 6
o JX—2_y+l_ z
10. Haiitu Touky nepeceuenus IPAMON™ 5~ =" —=_7 H IIIOCKOCTHU
2x—y+z+4=0,
11. IIpuBecT ypaBHEHHS K KAHOHUYECKOMY BUJLY

X+4x+y —5=0,3x"+6x+4y°—9=0.

IIpuMepHBbIe BONPOCHI /ISl IPOBEICHUS NMPOMEKYTOYHOM aTTeCTAIMU

3a 2-il cemecTp

I. Ob61iee ypaBHeHHE TUIOCKOCTH. HopManbHOE ypaBHEHHE TUIOCKOCTH.

2. YpaBHEHHE IIIOCKOCTU B OTPE3KAX HA OCSX.

3. YpaBHEHHE IUIOCKOCTH, NPOXOMAIIEW Yepe3 3aJaHHYI0 TOYKY W,
IIPOXOALIEN Yepe3 TPU 3aJlaHHbIE TOUKH.

4. Yrois MeX Iy MITOCKOCTSIMH.

S. YpaBHeHHE NPSMOM B IIPOCTPAHCTBE, 33JAHHOE MAPAMETPUYECKH U
KkaHoHHUYeckH. OO11ee ypaBHEHUE MPSMOM.

6. Yron Mex Ty NpsIMbIMU B IPOCTPAHCTBE.

7. Yron Mexay npsiMOr U TUIOCKOCTBIO.

8. [Iepeceuenue npsiMOM U ITIOCKOCTH.

9.A0coII0THAs BEIMYMHA YKCIIa, €€ CBOMCTBA.

10.YucnoBble  MPOMEXKYTKA  (3aMKHYTbIE,  OTKPBITBIE,  IOJIYOTKPHITHIE,
noyoeckoHeuyHble). OKPECTHOCTh TOUKH.

11.ITonsarue dpynkmmto CriocoOsl 3aaaHusT PYHKIHH.

12.1lpenen 4YnUCIOBOM  MOCIIENOBATENBHOCTH, €r0 TI'E€OMETPUYECKUM CMBICII.
Teopema 0 KoJIM4YeCTBE NPEAEIIOB MOCIEI0BATETLHOCTH.

13.beckoHe4yHO Maible 1 OeckoHeuHO Oosbiive ¢hyHKIuu. Teopema o

cBsizu bM® u bbO®

14.ITpenen pyHKIMHU B TOUKE, €r0 TEOMETPUUECKUN CMBICIL.

15.0OcHOBHBIE TEOPEMBI O MPEACIIAX.

16.I1epBbIii 1 BTOPOI 3aMeyaTeIbHbIE MPEIEbI.

17.PackpbITrie HEONIPEAEIEHHOCTEN PA3HOTO BU/IA.

18.0aHOCTOpOHHKE TTPENIETIBL.

19.CBs13p Mex Ty DyHKITHECH, ee rpeaesioM 1 BMO®.

20.Touku pa3pbiBa GYHKIUNA ¥ UX KIACCU(PUKAITHSL.
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21.0OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKITHAX.

22.CpoiicTBa (DyHKIMI, HEMPEPHIBHBIX HA OTPE3KE.

23.IIpousBosHas pyHKUKMU. OCHOBHBIE MOHATHS U OINPEIEIICHUSI.

24 .dopmybl 1 ipaBuia JUpGepeHIupOBaHUSL.

25.I'eoMeTpHYECKUI CMBICIT IPOU3BOAHOM.

26.InddepentipoBanne HesBHOM (YHKUMM, 33JaHHOM B MapaMeTPUUECKOM
dhopme.

27. JinddbepeHnurpoBaHue CI0XKHO-TIOKa3aTebHON QyHKIuH. Jlorapudmmuyueckoe
muddepeHIpoBaHue.

28 Inddepentman pynkiuu. ['eomerpudeckuii cMmpicn auddepenimana.

29 I1pubnmKeHHbIe BBIYMCIICHUS Tipy oMoty nuddepenimana.

30.0cHoBHBIE TeopeMbl aud(epeHITnanbHOIO HCUMCICHHs: Teopema Depma,
teopema Poist, reopema Jlarpanxka u reopema Komm.

31.Beruucnenue npeienon ¢ NOMOIIBI0 MPOU3BOAHBIX. [IpaBumo JlonuTans.

32.MccnenoBanue (pyHKUMU TpU MOMOUIM Mpou3BoJHBIX. IlocTpoeHue rpaduka
(GyHKIHH.

33.0OcHOBHbBIE TOHATHUS (PYHKIMU HECKOIBKUX TIEPEMEHHBIX.

34.I'eomeTpuyeckast UHTEpIIpeTaus PYHKINUU IBYX IEPEMEHHBIX.

35.1Ipenen pyHKIMU 1BYX IEPEMEHHBIX.

36.YacTHbie U MONHOE MpHUpaIIeHne PYHKIUU IBYX NIEPEMEHHBIX.

37.HernpepbIBHOCTh (PYHKITUH JIBYX TIEPEMEHHBIX.

38.AnreOpa HENMPEPHIBHBIX (PYHKIIUH.

39.IIpousBonbie U quddepeHimanbl GyHKINI HECKOIBKUX MTEPEMEHHBIX.

40.9xcTpemyM (PyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

41.HaubosnpIiee 1 HaMEHbIIIEE 3HAYCHUE (PYHKIIH.

42 JlnddpepeHurpoBanne HEABHBIX (YHKIIHIA.

43.Y CIIOBHBIN DKCTPEMYM.

44 .OcHOBHBIE IOHATHUS UHTETPAJIbHOTO McurcieHus. [lepBooOpa3Has pyHKIMU.

45.CBoiiCcTBa HEONPEIETIEHHOTO UHTErpaja

45.Tabnmuia OCHOBHBIX MHTETPAJIOB.

46.HenocpeacTBEHHOE UHTETPUPOBAHUE

4’7 TuTerpupoBaHue C MOMOIIBIO MOMTPABOK

48.MeTo 1 IHTETPUPOBAHUS 110 YACTSM.

49 VlaTerpupoBaHue TPUTOHOMETPUIECKUX (PYHKIINH

50.UHTEerprpOoBaHme PAMOHATBHBIX (DYHKITHIA.

51.UHTerpupoBanne npparuoHATEHBIX (PYHKITHI

52.IlonsTHe onpeneneHHoro naTerpaina. CBOMCTBa ONPEAETIEHHOIO HHTErpaa.

53.Brruncnenue onpenenennoro unrerpaina. opmyna Hetotona-JleitOuuna.

54.I'eoMeTprUeCcKrE MTPUIIOKEHUS ONIPEICICHHOTO UHTErpasa

55.HecoOcTBeHHbIE HHTETPAJIBI

56.11puOamkeHHOE BEIYMCIIEHUE ONPEAEICHHBIX NHTETPAJIOB.

57.11onsATHE O KPAaTHBIX UHTETPAJIAX.

58.JIBoitHoI uHTerpasl. Ero CBOMCTBA M BEIYHMCIICHHE

59.I'eoMeTpUYECKHA CMBICI IBOMHOTO MHTErpajia
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TunoBbie pacuyeTHble 3aJa4¥ AJA INPOBEJACHUS IPOMEKYTOYHOM
aTTecTaluy 2 ceMecTp

I. Haiitu o6nacte onpeaenenust GyHKIUU Igx+3 VX
2. Boeruucnuts nepenensl

4
2) lim 2x+3 B) lim 2x +3

x4 x'=5x+1 -1 549X x4

. 1—cos6x 5 |*
Jim —— 950X lim 14—
C)x—~0 XZ d) IXTOO X—Z)
3. HccnenoBats QyHKIMIO HA HEMPEPHIBHOCTD
1
flx|=97*,x,=5,x,=7
4. Haiit Touku pa3peiBa QyHKITHH
—xx<0
flx|={x*0<x<2
x+1x>2
5. Haiitu nponsBoanyio pyHKImu
ab) 2x+2y y~=0.
2\ [
c|sin x* ) d) (57+y°|".
6. [Tpu oMoty auddepeHimana BoIYUCIUTh TPUOIMKEHHO sin 317
3
7. Beruncnute npeen ¢ nOMOUIbI0 IPOU3BOAHBIX lim X nxl
x-1
8. UccnenoBath GyHKIUIO y=x"—3x° Ha 3KCTPEMYM.
9. Haiitu Touku niepernda GpyHkipn y=x’—3x’
10.  HaiiT yacTHBIE POM3BOIHBIE PYHKIUH z=X"y’.

11.  HccnenoBaTh Ha SKCTpEMYM (QYHKIMIO z=2Xy—4x—2y.
12.  Tlpu nomomu auddepeHirana BEMUCIUTy 3,05 +3,962.

HpI/IMepHLIe BOIIPOCHI IJIfl MPOBECACHUA HpOMeH(yTOqHOﬁ arTrecranmmmu

3a 3-i cemecTp

I. OcHoBHBIE TIOHSTHS U onipeiesieHus: AU(depeHIIMATBEHBIX YPpaBHEHUH.

2. JuddepeHnmanbabie ypaBHEHHs MEPBOTO MOPSAKA C Pa3IC/ISTIOIIMMUCS
NIEPEMEHHBIMU.

3. Onnopoanbie quddepeHInaibHble ypaBHEHHS IEPBOTO MOPSIIKA.

4. Jlunevinsie quddepeHImaabHbie YpaBHEHUS TIEPBOTO MOPSIKA.

5. YpasHenue beprysum.
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6. Huddepennmanbaple  ypaBHEHHS BBICHIMX MOPSAKOB, JOIYCKAIOIIHX
ITOHWKEHUE TIOPAIKA.

7. Jlunelinple  audQepeHaTbHble  YpaBHEHHS BTOPOro IMOpsAKa C
MOCTOSIHHBIMU KOA((UIIMEHTAMU CO CIIEIUAIbHOM MTPABOM YaCThIO.

8. Jlunelinple  HeonHOpOIHBIE  TU((dEepeHUIUaNbHbIE  YPaBHEHUS  CO
CIICLIMAIBHOM NIPABOM YaCThIO.

9. Meron Bapuanyy Npou3BOJIbHBIX TOCTOSHHBIX (MeTo. Jlarpanxa)

10. Hopmanbhble cuctemsl audhepeHIaabHbIX YPABHEHHUH.

11. OnepanmoHHOE UCUUCIIeHUE, penieHue TuddepeHIualbHbIX YPaBHEHUH.

12. JuddepeHumanbiple  ypaBHEHHsT B YacCTHBIX IMPOU3BOJHBIX IIEPBOIO
HopsiaKa.

13.0OcHOBHbIE TOHATHS YUCIOBBIX PsiIoB. OCHOBHBIE TEOPEMBI.

143nakononoxuTensHbie psaasl. Heodxoaumoe yciaoBUE CXOIUMOCTH YMCIOBOTO
psna.

15.0npenenenne  CXOAMMOCTM  JTAJIOHHBIX — PSAAOB:  TE€OMETPUYECKOTO H
rApMOHUYECKOT'O PSIOB.

16.11puznak JlanamOepa.

17.PagyikanbHbId M UHTErpaibHbIA IpU3Haku Komm.

18.ITpu3nak JleliOHMIIA CXOAUMOCTH 3HAKOUEPEAYIOIIMXCS PSIIIOB.

19.0npenenenre ycioBHOM U aOCOIMIOTHOM CXOIUMOCTH 3HAKOIIEPEMEHHOTO PsiJia.

20.0Onpenenenuie GyHKIIMOHAIBHOTO Psijia.

21.0npeneneHrie TOUKU B 00JIaCTH CXOAUMOCTH (DYHKIIMOHAILHOTO Psijia.

22.0npeneneHue CTENEeHHOro psaa.

23.Teopema Abens

24.OnpeneneHue paguyca 1 MHTEPBaIa CXOAUMOCTH CTETIEHHOTO Psizia.

25.Pa3noxeHre (QyHKIHUY B CTEIEHHOM psil.

26.Paznoxxenue ¢pynkuui B psaa Teitnopa.

27.Paznoxxkenue GyHKIUN B psai MakiopeHa.

28.1IpubnmKeHHble BEIYUCIIEHUS 3HAYCHUH (PYHKLMU, ONPEIETICHHBIX UHTETPaJIOB
U pUOIIKEHHOE perieHne AuddepeHIranbHbIX ypaBHEHHH.

29. Paznoxenue QyHKIMNA B TPUTOHOMETpUUECKHUE psizibl Dypbe.

30. Teopema Tupuxie.

31.AnTerpan Oypoe.

TunoBbie pacueTHble 3aJa4YM /JA MNPOBeJAeHHs] MPOMEKYTOYHOM
arrecTauum 3 ceMecTp

2
1 Pelnth ypaBHEHHE Y = Lo+4 %+2.
X
2 Haiitu yactHOe penienue TMHEHHOro MU PepeHInaIbHOr0 YpaBHEHUS
3 d—y—yctgx=2xsinx,y e =0,
dx 2
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4 Haiitn pemenue ypaBHEeHus, yAOBIETBOPSIONIECE HAYATIbHBIM YCIOBUSM

dy n’ m]
+r’y= ,ylo]=3,y lo]=o0.
x> Ty COSTIX y! | Y |
5 Pemte ypaBHEHNE
> 2n—1
6 VcenenoBaTh CXOMMOCTb psiia PR
n=1 .
00 [_ 1 )n+1n10
7 HccnenoBaTth cXOOUMOCTB psjia Z -
n=1 e
8 34. Haiitu 001acth cX0IMMOCTH (PYHKIIMOHAIILHOTO Psijia
. 2n+3
9 v

nZ:; n+1/x™"
10 Pa3ioxkuTh B CTENEHHOM Psiji PYHKIUIO y=V8—x’ B OKPECTHOCTH TOYKH
11 x=0 ¥ HAUTH UHTEPBAJI CXOAUMOCTH PsJa.
12 Paznoxuts B psag Pypbe mepuoaudeckyro GyHKIHIO f|X|=X ¢ IepuogoMm
13 T=27,33JaHHYIO Ha OTPe3Ke |—7,7].
14 BBIUKMCIMTE IPOU3BOAHYIO (DYHKIMU z=x"—xy+y~ B Touke M (1,1 mo

Harpasiennio M M, rae M Todka ¢ KOOpAUHATaMU X=—2,y=3.

15 JIOKaKuTe, 4To T0JIe BEKTOpa A=2xzi+y’ j+x’k IOTEHIMATLHO, T.C.
16 rot A=0 ¥ HalIUTe MMOTSHIMAN 3TOTO IO @[ X, , ).
17 Beisemute hopMyitsl  rot[u A|=urot A+gradu x A.
18 |AxB|=Brot A—ArotB.
19 Ansponopt B HosAOpe OyAeT 3akpbIT poBHO 10 1HEH. 3aKkpbITHE B TI000M

JICHb PaBHOBO3MOKHO. KakoBa BEpOSTHOCTb TOTO, UTO 5, 6, 7, 1 § HOSAOPS adpornopT
OyJeT OTKpBIT?

48. Ha omnpenenenHoM yyacTke Tpacchl 0XKUIAETCS TIPOJIET IECSATH BO3AYIITHBIX
cynoB. [l xaxxnoro BC BeposTHOCTH BBIXO/1a 32 MPeIeibl HA3HAYEHHOTO KOPUA0pa
cocrtapisieT 0,05 ¥ He 3aBHCHUT OT XapaKTepa JIBHKEHUS OCTAJIbHBIX CyJ10B. ONpenenuTh
BEPOSITHOCTH TOT0, yTO yKciio BC, Bbllieqmux 3a npeiensbl HA3HAYEHHOTO KOPpUI0pa, He
MIPEBBILLIAET JIBYX.

HpnMeprle BOIIPOCHI 1JISl MPOBECACHUS HpOMe)l(yTOqHOﬁ arTrecranmmmu

3a 4-i1 cemecTp
. OCHOBHBIE NIOHATHUS TEOPUHU BEPOATHOCTEN.
. CratucTnueckoe, KIacCH4eCKOe U TEOMETPUUECKOE ONPEIEIICHUS BEPOATHOCTH
CJTy4aifHOTO COOBITHSI.
3. AKCHMOMBI TEOpHUU BEPOSTHOCTEH. TEOpEMBI CIIOKEHUS, YMHOKECHHS, YCIOBHAS
BEPOSATHOCTb.
4. ®opmyJbl OTHOM BepossTHOCTH U baiieca.

N =
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5. IloBropenune ucnsiranui. ®opmyna beprym.

6. JIokanibHas Teopema Myaspa-Jlaraca.

7. CnyyaiiHble BeNM4UMHBL. Ps1 pacripenenenus ciry4aiiHON BEJIMYUHBI.

8. OyHKUWUA ¥ IUNIOTHOCTD PACIIPENEICHNS HETIPEPBIBHOM CITy4allHOW BEJTMYMHBI
9.YncnoBble XapaKTEPUCTUKU CITyYaliHON BEJINYUHBI.

10.OcHOBHBIE 3aKOHBI paCIPEIEICHNS Cy4YailHOW BEJTUYHHBI.

11.Hopmanbhslii 3akoH pacnpenenenus. yukuus Jlammacca. Kpusas ["aycca.
12.3akon Gomnbinux uncen. LlenTpanbHas npeaensHas Teopema.

13.3akoH pacnipeaeneHust AByMEPHOU CIy4ailHOW BEJIMYMHBI.

15.11noTHOCTH pacnpeneneHus: BEpOATHOCTEW JBYMEPHOM CITy4aliHOW BETUUYHHBI.
16.Y c0BHBIE 3aKOHBI PACIIPEEIEHUS COCTABIIIIOIIUX CUCTEMBI CITyYalHbBIX
BEJINYHH.

17.YncnoBble XapaKTEPUCTUKK CUCTEMBI IBYX CITyYalHbBIX BEJIMYMH.
18.KoppemnsimonHsiii MOMeHT. KoagpuipieHT koppemsium.

19.HopManbHbIl 3aKOH paCIIpENEIEHUS Ha ITIOCKOCTH.

20.0OcHOBHBIE TTOHATHS U 33Ja4d MATEMAaTUYECKOW CTATUCTUKH.
21.I'enepasibHas COBOKYIMHOCTh. BriOopKa.

22 .Bapuanuonsslii psa. [lonuron u rucrorpamma. Omnupudeckast QyHKIus
pacnpeeNeHuUs.

23. ToueuHbl€ OLIEHKH HEU3BECTHBIX NIAPAMETPOB PACIIPEICICHHUS.

24 VIHTepBalIbHBIE OLICHKH HEM3BECTHBIX TAPAMETPOB PaCIPEACTICHHUS.
25.I1poBepka CTaTUCTUYECKUX TUIIOTE3 O PACIIPENCTICHUH CITyYalHbIX BEIHYMH.
26.Kpurepuii cornacus [Tupcona.

TunoBble pacuyeTHble 3aJa4d AJA INPOBEACHUS IPOMEKYTOYHOMN
arrecrauumu 4 cemecrp

I. [IyCcTh B Ka’KJIOM IIOJIETE BEPOATHOCTH TOTO, yTO BC BCTpETUTCS € rpo3oi
pasHa 0,005. KakoBa BeposiTHOCTB TOTO, 4TO M3 1000 MOnETOB BCTpeya ¢ rpo3on
IIPOU30MAET POBHO B 40 cirydasx.

2. JlaHa II0THOCTH BEPOATHOCTH f(X|  ciyuaiinoil Benmunubl X

0 npu x<0

npu 0<x<3

0 npu  x>3

Haiitu C,MX,DX,o,,P|(|X —MX]||.

3. Cpok ciry:k0bl yCTpOICTBa pacipeiesieH M0 MOKa3aTeIbHOMY 3aKOHY,
MIPUYEM CpPEeTHUM CPOK CITyKObI paBeH 4. HaliTii BEpOsSTHOCTB TOTO, UTO B pE3yJIbTaTe
UCIIBITAaHUM CilyvaiiHas BennunHa X nonaaér B uatepnai (0,2; 0,5)

4. OKUMax BBIOIHSET 1nojieT Ha BeicoTe H. Ommbka B nogep xanuu
3aJJaHHOM BBICOTHI pacCIpe/ieieHa [0 HOPMAIbHOMY 3aKOHY CO CPETHUM
KBaJIpaTUYHBIM OTKJIOHEHHEM 0 =8 M. MIMeeTcs cucreMarnyeckas ommoka-
3aHM>KEHHUE BBICOTHI Ha 3M. HaliT BEpOSTHOCTh HAXOKICHUS CaMOJIETa B

UHTEpBaJIe
AH=%10m.
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49. Cucrema ciry4aiiHbIX BEJIMYMH 33/1aHA TUIOTHOCTBIO BEPOSITHOCTH

f(x,y)z Asin(x+y) V(x,y) € S=ix e 0,% , Y € O,%
0 v ( X,y IASs
Haittn
5. KO3 PUIMEHTA,
6. DyHKIMIO pacnipesieneHns cucteMsl F(X,Y ),
7. BeposTHOCTS TIOMTaianust CiiyqaifHON BEIMYMHBI B 00J1aCTh
D=i{x e E,E ,Y € O,E
42 4
8. HucnoBble XapaKTEPUCTUKU M, , M, 0,0, ,T,,
9. Psn HaGmronenuit 1 uncia c0oeB B paboTe AucrieTyepa B roja UMeeT BU:

29;18;15;33;21;17; 8; 14; 11; 25; 34; 36; 12; 9; 19; 37; 25; 20; 27; 33; 14; 13; 20;
4017.

[TocTpouTh MHTEPBAIBHBIN BapHAIIMOHHBINA psij. JlaTh CTAaTUCTUYECKHE OILICHKH
CPEIHEr0 3HAYECHHSI MATEMAaTUYECKOTO 0>KUJIaHUs, TUCIIEPCUH U CPEJTHETO
KBaJIPaTUYHOT'O OTKIIOHEHHSI T€HEPaIbHOU COBOKYITHOCTH, a TAK)KE HHTEPBAJIbHYIO
OLICHKY MaTeMaTHUYECKOTr0 O’KUJIaHUS C IOBEPUTEIBHON BEPOIATHOCTHIO 0,8.

10. MerteoycnoBus a3poropra B OCEHHUI MEpUO TaKOBBI: 3/IECh HUKOTJAa HE
ObIBaeT NBYyX SICHBIX OHEH mozapsa. Ecmu ceromss sicHO, TO 3aBTpa ¢ OJMHAKOBOW
BEPOSITHOCTHIO TOMAET JOXKIAh wWin cHer. Eciam ceromHs noxap (CHEr), TO C
BeposATHOCTBIO 0,5 moroma He u3MEHHTCS. Eciy ke OHa BCE K€ M3MEHUTCS, TO B
MOJIOBUHE CIIy4aeB CHET 3aMEHSETCS J0XKAEeM WM HAaoOOpOT, W JIMIIL B TIOJOBUHE
CJIy4aeB Ha CJEIYIOIIMI AeHb OyAeT sicHast morojia. Cero/iHs B adpONoOpTy SICHBIN JIEHb.
YcranoButh 1) NPOrHO3 MOrojbl HAa KAXKIBIM W3 TpeX MOCICAYIONIMX THEH, T.e.
COCTaBUTh  MATPHUILy TMEPEXOAHBIX  BEPOSATHOCTEH; 2) BEKTOp MPEACITHLHOrO
pacnpesiesIeHHs BUJIOB IOTOJIbI, €CJIM OH CYIIIECTBYET

10. Meroaguvyeckue PpeKOMEHJAAUMH 10 OPraHU3auMU  U3YyYEeHUs
AUCHUNIHMHBI

Meronuka ~ mpenojaBaHUs — AUCHUILIMHBI «BpIcmasg ~ mMaTeMaTHhKa»
XapaKTepU3yeTCcsi COBOKYMHOCTBIO METOJIOB, NPHUEMOB M CPEICTB OOyuYeHHS,
o0ecrneunBaONINX peau3aluio COJEPKAHUS M YUYEOHBIX 1eJIe JUCIUIUIMHBI,
KOTOpasi MOXeT OBITh MpEJICTaBIeHAa KaK HEKOTOpas METOJUYecKasi CHCTeMa,
BKJIFOUAIOIIAsi METOJIbI, TIPUEMbl U CpeAcTBa oOydeHus. Takod Moaxoa MO3BOJISET
0oJiee KaUeCTBEHHO IMOJOMTH K BOIPOCY OCBOCHUS JTUCIUIUIMHBI 00YUYarOITUMUCS.

Jlekuuu SBISAIOTCS OJHUM M3 BAKHEHIIMX BHUIOB YYEOHBIX 3aHATUH H
COCTAaBJISIIOT OCHOBY TEOPETHYECKON MOJATOTOBKH OOYYAIOIIMXCS MO JUCHUILTAHAM.
Jlekuusi uMeeT UENbI0 JaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYUYHBIX 3HAHHU MO
JTUCITUTUTHHE, PACKPBITh COCTOSIHHE U TIEPCIIEKTUBHI MPOTrpecca KOHKPETHOW 00siacTu
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HAayK{, CKOHIICHTPUPOBATh BHHMAaHWE Ha HauWOoJiee CIOXHBIX U  Y3JIOBBIX
BOIIpOCax.JTa MLEeNb ONPENeNseT AUAAKTUYECKOE HA3HAYEHHUE JIEKIMH, KOTOPOE
3aKJII0YAETCS] B TOM, YTOOBI O3HAKOMUThH O0YYaIOIIMNXCSI C OCHOBHBIM COJIEPKAHUEM,
KaTerOpUsIMH, NMPUHIUIIAMH W 3aKOHOMEPHOCTSAMH H3ydaeMOW TEeMbl U MpeaMera
o0y4eHHs B 11€JIOM, €ro IVIAaBHBIMU HJESIMH U HaNpaBJICHUSIMU pa3BuTUs.MIMeHHO Ha
nexkuuu (popmMupyercs HaydHOE€ MHUPOBO33pEHUE OOYHYAIOIIErocs, 3aKJIaJbIBalOTCA
TEOPETUYECKHE OCHOBBI (yHAAMEHTAIbHBIX 3HAHWM Oyayliero ympasieHIIa,
CTUMYJIHMPYETCS €r0 aKTUBHAS TIO3HABATEbHAS IEATEIbHOCTbD.

Kaxxnas nexuusi mpencrapisieT co00i yCTHOE M3JI0KEHUE JIEKTOPOM OCHOBHBIX
TEOPETUYECKUX ITOJ0KEHUN W3y4aeMOM NWCUWIUIMHBI WM OTAEJIIBHOM TEMBbI, Kak
JIOTUYECKU 3aKOHUYEHHOE 1I€JI0€ U UMEET KOHKPETHYIO LIEJIEBYI0 YCTAaHOBKY. Jlekuus
MOKA3bIBACT TICPCIICKTUBBI PA3BUTHUS M3y4aeMoOWl OOJacCTH 3HAHWMA, HABBIKOB U
IIPAKTUYECKUX YMEHUU.

[IpakTudeckue 3aHATUS MPOBOASTCA B LENAX BBIPAOOTKH TMPAKTUYECKHUX
yMeHUM W TpuoOpereHus: HaBBIKOB. (OCHOBHBIM COJIEPKAHUEM DOTHUX 3aHATHU
ABIIIETCS ~ NpakTU4eckas  pabora  kaxzaoro oOydaromierocs.  HasnaueHue
MPAKTUYECKUX 3aHATUN — 3aKpeIUieHne, YriayOjeHne U KOMIUIEKCHOE TPUMEHEHHUE Ha
MPaKTUKE TEOPETUUYECKUX 3HAHUH, BHIPA0OOTKA YMEHUN U HABBHIKOB OOYYaIOIIMXCS B
pEelIEHNH TMpPaKTUYECKUX 3adaHud. Bwmecte ¢ TeM, Ha JTUX 3aHATHIX,
OCYUIECTBJISIETCS aKTHUBHOE (OPMHPOBAHUE M PAa3BUTUE HABBIKOB M KauecCTB,
HEOOXOUMBIX  JIS nocieayruen npodeccruoHaIbHOM JEATEIIbHOCTH.
[IpakTrueckue 3aHATUS TPOBOJISATCS MO HAMOOJIEE CI0KHBIM BOIIPOCAM JUCITUTUTHHBI
U HUMEIOT IENbI0 YIIIYOJIGHHO W3YYUTh €€ COJIep)KaHHe, MPUBHUTH OOyYaronIuMcs
HAaBBIKM CaMOCTOSITEILHOTO TIOWCKAa M aHanu3a uH(opmanuu, yMEHHEe MAelaTh
000CHOBaHHBIC BBIBOJIBI M PACUYETHI, APTYMEHTUPOBAHO HM3J1araTh U OTCTAaMBaTh CBOE
MHeHHe. Kax10e MpakTUYeCKoe 3aHSITHE 3aKaHUYMBAETCSA, KaK IMPaBHIIO, KPATKUM
MOJBEJCHUEM  WTOTOB,  YKa3aHUsSMHM  [pernojaBareiss O  [OCIeAyIoLIen
CaMOCTOSITeNIbHOM paboTe.

Texyuuii KOHTPOJb yCIEBAEMOCTH CTYJACHTOB OCYILIECTBIISIETCS JJISi OIICHKH
YPOBHSl OCTAaTOYHBIX 3HAHWUW MMYTEM TMPOBEACHUS YCTHBIX OIMPOCOB, pEIICHUS
pPacCyETHbIX M TMOJATOTOBKA KOHTPOJBHOTO JOMAIIHEro 3aJaHus,  IPOBEIACHUS
KOHTPOJIBHBIX PaboT.

B coBpeMEHHBIX YCIIOBHSIX MEPEN CTYJIEHTOM CTOUT Ba)KHAsl 3a/1a4a — HAYYUThCS
paborathk ¢ MaccuBamu uHbopmaru. OdygaronMcs HeoOX0AMMO pa3BUBaTh B cebe
CIOCOOHOCTh W TMOTPEOHOCTh  HCHOJB30BAaTh JOCTYIHBIE HWH(OPMAIMOHHBIC
BO3MOXXHOCTH U PECYpPCHl JJIA MOUCKA HOBOIO 3HAHUSA U €ro PacnpOCTPaHEHHS.
OOyuaromuMcsi HEOOXOIUMO HAYYUTHCS YIOPABIATH CBOCH IMO3HABATEIBHOU
NeSATENbHOCThIO B cucTeMe «uH(popMalus — 3Hanue — uHdopmanus». [Ipexnae Bcero,
JUIsL JIOCTMKEHUST 3TOM 1EeIM, B BY3€ OpPraHU3yeTCs CaMOCTOsITeNbHas padora
oOyuaronuxcs. Kpome Toro, coBpeMeHHOE O0O0y4yeHue MpeanoyiaraeT, 4YTo
CYIIECTBEHHYIO YacTh BPEMEHHM B OCBOCHHMM YUE€OHON JUCHHUIUIUHBI OOYyYaroIIuiics
MIPOBOJIUT CAMOCTOSITENbHO. [I[pUHATO cUMTATh, YTO TAaKOM METOJ OOyYEHHS JOJIKEH
CIIOCOOCTBOBaTh  TBOPUECKOMY  OBJIAJICHUIO  OOYYaIOIIMMHCS  CHEIHaIbHBIMU
3HAHUSIMH U HABBIKAMU.
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CamocrosiTenpHas  paboTa  oOydaromierocss BecbMa  MHOTooOpasHa U
coaepkarenbHa. OHa BKJIIOYAECT CICAYIOIIAE BHUAbl 3aHATHUH: CaMOCTOATEIbHBIN
MOMCK, aHaiu3 MHGOpPMALMU U TpopadoTKa ydyeOHOro marepuana; MOATOTOBKY K
YCTHOMY ONpOCY; PEIICHHIO pAacu€THBIX 3a7ad ¥ BBHIMOJIHEHUE JIOMAITHETO
KOHTPOJLHOTO 33J[aHus, TIOJTOTOBKY K KOHTPOJIBHBIM paboTaM.

[TpomexxyTouHas arTecTamys MO UTOraM OCBOCHUS JAMCIUILTMHBI TIPOBOAMUTCS B
BUJIE 3a4eTOB | M 2 cemecTp; 3a4eTa C OLEHKOM B 3 ceMecTpe U dK3aMeHa B 4 ceMecTpe.
DK3aMeH TO3BOJISIET OIIEHWTh YPOBEHb OCBOEHHUS KOMIIETEHIIMHA 32 BECh MEPUOJ
U3yUYEHUS TUCITUILTUHBIL.
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PaGo4ass mnporpamMma OUCHMIUTHHBI COCTaBlieHAa B COOTBETCTBHH C
tpeboanusamu ®I'OC BO mno cneumansHoctH  25.05.05 Dxcrumyatanus
BG3yUIHBIX CYJOB U OPraHU3AIMs BO3AYILIHOIO JBHKEHUS
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