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1 Heau u 3a7a4u yueOHOM QM CUMILTHHBI

Llenbio mpu 00yueHNH MaTeMaTHKE SBISETCS MPUOOPETEHHE YUaIUMCsI OTIPEICTICHHOTO Kpyra
3HAaHUH, YMEHHS MCIIOJIb30BaTh M3yUYEHHBIE MAaTEMaTUYECKUE METOBI, PA3BUTUE MAaTEMAaTHYECKON
WHTYUILUY, BOCIIUTAHUE MAaTEMaTUYECKON KYJIbTYPBI.

OcHoBHas 3aJgadya JUCHMIIIINHBI «MaremaTukay: pPa3sBUTHUEC Yy KYPCAHTOB MW CTYACHTOB
JJOTHUYCCKOTO H a6CTpaKTHOFO MBIIIJICHUSA, OBJIAACHUC OCHOBHBIMHW MCETOJaMH HCCICOOBAaHHUA M
pPEIICHUA MaTEMAaTHYCCKUX U TIPHUKIIAAHBIX 3a1a4.

2 TPEGOBQHI/IH K pe3yJibTarTaM 0CBOCHUA TUCHUIIJINHBI

[Tporiecc n3ydeHus: AUCIUTLIMHBI HANIPpaBJieH Ha (GOpMHUPOBAHUE CISTYIONTUX KOMITCTEHITHIA:

OIIK-2 — crnocoOHOCTh MPUMEHSATh €CTECTBEHHOHAYYHblE U OOIICHHKEHEPHbIC 3HAHMA,
AHATUTHYECKUE METO/IbI B IPO(PECCHOHATBHOM e TETHHOCTH.
[Tnanupyemble pe3yabTaThl OOyYeHHMs MPU H3YYEHUM JTUCHUIUIMHBI, COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJIbTaTaMu OCBOEHUSI 00pa30BaTeNbHOM pOrpaMMbl, IPEACTABIEHBI B TAOJIULIE.

Tabmuna — [LtanupyemMbie pe3ybTaThl 00YUCHUS MTPU H3YICHUH TUCITUTUINHBI, COOTHECCHHBIE
C YCTAaHOBJIGHHBIMHM B IpOrpaMMe OakajaBpruaTa MHAUKATOPAMH JOCTHXKEHUS KOMIETCHIUH .

Kon [Inanupyemsle Kon n | [Inanupyemslii Kon
KOMIIETEHIINH | Pe3yJIbTaThI HauMEHOBAaHHE pe3yabTaT IIOKa3aTest
OCBOCHMS HMHJMKaTOpa oOyueHus 10 | OCBOCHUS
o0pa3oBaTenbHON JOCTUKECHUM JUCLUIIIINHE
IIPOTrpaMMBbI
OIIK-2 CTIIOCOOHOCTh NJ-1 onk-2 3HaTh: 3(0OIIK-2)1
IIPUMEHSTD 3HaTh: - OCHOBHBIE
ecTecTBeHHOHay4Hble | Kak NPUMEHSTh | MOHSTHS,
U OOIEHMH)XEHEpHbIe | MaTeMAaTUUYEeCKUE U | OIpeeseHHs,
3HaHUA, OOLIEHH)KEHEPHBIE | TEOPEMBI U METObI
AHAJINTUYECKUE 3HaHUA, MaTEeMaTU4YeCKOro
METO/BI B | QHAJIUTUYECKUE aHanu3a,
npodeccnoHanbHOM METOBI B | JIMHEWHOU 51
NEeATEIIbHOCTH npodeccrnoHalbHON | BEKTOPHOM
NEeATEIbHOCTH anreOpbl, TEOpHUH
BEPOATHOCTER M
MaTeMaTHYECKOU
CTaTUCTUKH U UX
MIPUIIOKEHUS.
YmMmern: Y(OIIK-2)1
- CaMOCTOSITEIILHO
n3y4yaTh y4eOHYIO
JUTEPATYPY o
MaTeMaTHKEe U €€
MIPUIIOKEHUSAM,
MIPUMEHSITh
TEOPETUYECKUE
3HAHUA JUIs
peuieHus
MIPaKTUYECKUX
3a1a4, HaXOJUTh




Kon [Inanupyembie Kon u | [Inanupyembrit Kon
KOMIIETCHIIUH | PE3YJIbTAaThl HaUMEHOBaHHUE pe3yJsibTar IOKa3aTest
OCBOEHUS WHJMKaTOpa oOyueHus 0 | OCBOCHHUS
o0Opa3oBaTenbHOMI JIOCTUKEHHUIN JUCLUILINHE
MIPOrpPaMMBbI

OIITUMAJIBHBIC
METO/IBI ux
pelieHus,
IIPOBO/IUTh
HE0O0XOAUMBIE
TEXHUYCCKHE
pacyersl,
COCTaBIISITh u
UCCIIeI0BATh
MaTeMaTH4eCKHe
MOJICTIH CHUCTEM
IPOLIECCOB
€CTECTBO3HAHUU U
TEXHHUKE.

Buaaners: B(OIIK-2)1

w =

MaTeMaTHYECKUMHU
Merogamu cOopa u
00paboTku
UHpOpMaLuy,
MOJICITUPOBAHUS
WUH)KEHEPHBIX
3amad.

3 MecTO IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM IPOrpaMMBbl

VYuyebHast qucuuiuinHa «MaTeMaTHKay BJSeTCs JUCHUIUIMHON 00s3aTeIbHON YacTH B CTPYKTYpE
OCHOBHOI1 00pa30BaTeIbHON IPOrPaMMBI.



4 Copep:xkanue IUCHUNTHHBI

4.1 Temamuueckuii na1aH OUCUUNTUHDL
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Tema 1. " Onpenenurenu. Marpuust | 9 5 2 3 Omnpoc,
U aeificTBUS HaJ HUMHA." peleHne 3aaa4y
Tewma 2. "CucteMbl TUHSHHBIX 9 5 2 3 Omnpoc,
anreOpandeckux ypaBHEHUH U peleHue 3aaay
METOJIbl UX pemeHus. "
Tema 3. "IIpocreitmne 3anaun 9 5 2 3 Omnpoc,
AHATTMTHYECKON TeOMETPHH. pelieHne 3aaay
BekTopsl."
p
Tewma 4. "JIuHUM HA TUTOCKOCTH. 9 5 2 3 Ompoc,
[Tnockocts. [ToBepxHocTH." peleHue 3aaay
Tema 5. "JIMHUM ¥ TOBEPXHOCTH 9 5 2 3 Ompoc,
BTOPOTO MOpsAKA. DJIEeMEHTHI peleHue 3aaay
chepuyeckoil TpuroHomMeTpun."
Tewma 6. "JIuneiinbie npoctpancTBa | 9 5 2 3 Omnpoc
pocTp poc,
u npeobpazoBanus."” penieHue 3anaq
Tema 7. "IlociienoBaTEIBHOCTH. 10 |5 2 3 Omnpoc,
[Ipenen mocnea0BaTEIbHOCTH. peleHue 3aaay
Oynknun."
Tema 8. "[Ipenen pyHKIMM. 10 |5 2 3 Omnpoc,
OCHOBHBIE TEOPEMBI O TIpE/IeIIax. pelieHne 3aaa4q
HenpepbIBHOCTH QyHKITHIA.
CBoiicTBa HEMPEPHIBHBIX PyHKITHI"
Tema 9. "[IpousBoaHas 10 |5 2 3 Omnpoc,
bynxumn. Jluddepenman perieHue 3aaaq
dbyHKIIN."
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Tema 10. "Hekotopslie TeopeMbl O 10 Omnpoc,

muddepeHnmupyemMbix GyHKIHUAX. " perieHue 3a1aq

Tema 11. "UccnenoBanue 10 Omnpoc,

NOBeACHUs (PYHKIMU C IIOMOLIbIO peleHue 3aaay

npou3BoaHoi. Hanbomnbiee u

HauMEHblIee 3HaYeHue QyHKIUH Ha

otpeske. KpuBusna kpupoit."

Tema 12. "OyHKIINMY HECKOJIBKUX 10 Ompoc,

nepeMeHHbIX. [Ipunoxenus pelieHue 3aaay

nostHOTO U depenmnuana. Gopmyna

Teitnopa."

Tema 13. "OkcrpemyM GyHKIUH. 10 Ompoc,

HauGonbiiee u HanMeHbIIee perieHue 3aaau

3Ha4eHUs QYHKLIHUU B 3aMKHYTOH

obmactu."

Tewma 14. "KommuiekcHbIe Ynca. 11 Ompoc,

Heomnpenenennslit mHTErpal. pelieHne 3aaay

Tema 15. "3amena nepeMeHHOI B 11 Omnpoc,

HEOIpeIeIEHHOM HUHTErpae. peleHue 3aaay

NHTerpupoBanue 1o 4actsm.

WHTerpupoBanue panvoHaIbHbIX

npob6eit. UuTerpupoBanue

UppanoHaIbHBIX U

TPUTOHOMETPUYECKUX (QYHKIIH."

Tema 16. "OnpeneneHHslii 11 Omnpoc,

uHTerpain."” peuieHue 3anaq

Tema 17. "I[Ipunoxenus 11 Omnpoc,

ompeieIeHHOr0 HHTerpaia. " perieHue 3aaaq

Tema 18. " Kpatnsle unterpanst. " | 11 Omnpoc,
pemnieHne 3aaad

Tema 19. "IIpunoxenus nBoiHbx 1 | 11 Omnpoc,

TPOWHBIX UHTETPaJIOB" peuieHue 3anaq

Tema 20. "KpuBonuneiinbie 12 Omnpoc,

WHTErpasl. " pelieHue 3a1a4

Tema 21. "TloBepXHOCTHBIN 12 Omnpoc,

uHTerpai.” pelieHue 3a1ad

Tema 22. "CkanspHble 1 BeKTOpHBIE | 12 Ompoc,

nosns. " peleHue 3a1a4y

Tema 23. "Oneparopsl ['amunbrona | 12 Omnpoc,

n Jlarutaca. OCHOBHBIE THUIIBI penieHue 3anaq

BEKTOPHBIX MOJIEeH"

Tewma 24. "OObBIKHOBEHHBIC 12 Ompoc,

muddepeHnranbHble ypaBHEHHS peleHue 3aaay

repBoro nopsiaxa."

Tema 25. "JIuneiiHble ypaBHEHUS 12 Omnpoc,

MIEPBOTO TOPsIIKA. Y paBHEHUS, HE
pasperieHHbIE OTHOCUTEIIBHO
MPOU3BOIHOM."

pEemICHUC 3a1a4
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Tewma 26. "TuddepeHnmanbHbie
YpaBHEHUS BBICIIMX MOPSAJIKOB. "

12

Ormpoc,
pelieHue 3a1a4y

Tema 27. "JIuneinsie
HEOJIHOPOIHBIC YPABHEHHMSI BBICIIIHX
MOPSIAKOB. "

12

Ormpoc,
pelieHue 3a1a4y

Tewma 28. " ®usnueckue
npuioxenus AuddepeHnnanbHbIX
YpaBHEHH [1€PBOr0 U BTOPOTO
MOPSIAKOB. "

12

Ompoc,
pelieHue 3aaa4

Tema 29. "Cucremsl
middepeHnanbHbIX ypaBHEHUH. "

12

Ompoc,
pelieHue 3aaa4

Tema 30. "OnemeHTsI TEOPUU
yCTOWYMBOCTH. "

12

Ormpoc,
pelieHue 3a1a4

Tewma 31. "Uucnennoe pemnieHune
OOBIKHOBEHHBIX

¢ depeHIMATBHBIX YPABHCHHUH U
UX cuctem. "

12

Ormpoc,
pelieHue 3a1a4

Tewma 32. "UucnoBbie psijbl.

12

Ormpoc,
pelieHue 3a1a4

Tema 33. "®yHKUMOHAIBHBIE PSABIL.

12

Ormpoc,
pelieHue 3a1a4

"

Tewma 34. "Psaast Oypee.

12

Ompoc,
pelieHue 3aaa4

Tema 35. "HUnrterpan
Hupuxne.urerpan @ypsbe.

12

Ompoc,
pelieHne 3aaay

Tema 36. "Tuddepennpanbabie
YpaBHEHHSI B YaCTHBIX
MIPOU3BOJHBIX."

12

Ompoc,
pelieHne 3aaay

Tema 37. "OcHOBHBIE TUITBI
YPaBHEHUN MaTEMaTUYECKOU
¢usuky. "

12

Ompoc,
pelieHue 3aaa4

Tewma 38. "YpaBuenue Jlannaca u
METO/BI €ro pemeHus"

12

Ompoc,
pelieHne 3aaa4q

Tema 39. "®yHKIUSA KOMIUIEKCHOTO
nepeMeHHoro. "

12

Ompoc,
pelieHne 3aaa4q

Tema 40. "MaTerpupoBanue
(GYHKIHN KOMITJIEKCHOTO
nepemeHHoro. Teopema Komm.
Wurerpan Komm"

12

Ompoc,
pelieHue 3aaau

Tema 41. "Psaael Teitnopa u Jlopana.

BerueTs! pyHKIuu.

12

Ompoc,
penieHue 3aaau

Tema 42. " DnieMeHTHI
OINCPalIMOHHOI'O UCYHUCIICHUS.
[IpeobpazoBanwne Jlammaca. "

12

Ompoc,
penieHue 3aaau




1 2 3 4 5 6 7 8 9
Tema 43. "IuddepenuupoBanne u | 12 | 6 2 4 6 Ompoc,
WHTErpUPOBAHUE OPUTHHAIIOB U pelieHue 3aaa4
n300pakeHui. "
Tema 44.". O6parHoe 12 |6 2 4 6 Ompoc,
npeobpaszoBanue Jlamnaca." pelieHue 3aaa4
Tewma 45. "Onpenenenue 12 |6 2 4 6 Ompoc,
BEpOATHOCTH. OCHOBHBIE TEOPEMBL." pelieHue 3aaa4
Tema 46. "Cxema 12 |6 2 4 6 Ompoc,
MOCJIeIOBATEIbHBIX UCTIBITAHUI pelieHue 3aaay
bepnynnun"
Tema 47. "Cnyualinpie BenmuuuHbl. | 12 | 6 2 4 6 Ompoc,
JIucKkpeTHbIe CilydaiiHble peleHue 3a1a4y
BEJIMYUHBIL."
Tema 48. "HenpepsiBHbIC 12 |6 2 4 6 Omnpoc,
Clly4aiiHble BETUYHHBI" pelieHue 3aaa4
Tema 49. "Cucremsl aBYX 12 |6 2 4 6 Omnpoc,
CIIy4aiHbIX BETHYHH." pelieHue 3aaa4
Tema 50. "DneMeHTHI TEOpUH 13 |7 3 4 6 Ompoc,
Koppensuuu. " pelieHue 3aaa4y
Tema 51. "OcHoBbI MaTeMaTudeckoi | 13 | 7 3 4 6 Omnpoc,
CTaTUCTUKU." penieHue 3agau
OK3aMeH 72
Utoro 648 | 295|104 | 191 281 72
4.2 Temamuueckuii nnan OUCYUNIUHBL OJ13 3A04YHOIU hopmbl 00yUeHUs
KonTakTHast
padora no
BU/IaM y4eOHBbIX o
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1 2 3 4 5 6 7 8 9
Tema 1. " Onpenenurenu. Marpunsr | 10 | 1 1 9 Ompoc,
U JAeiicTBUS HaJ HUMHA." peleHue 3a1a4y
Tewma 2. "Cucremsl THHEHHBIX 10 |1 1 9 Ompoc,

anreOpandeckux ypaBHEHUH U
METOJIbl UX pelieHus. "

penieHue 3aaau
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Tema 3. "IIpocreiimune 3anaun 10 Omnpoc,
aAHAJIUTUYECKOU T€OMETPUH. pelieHue 3aaa4
BexkTopsl."
Tewma 4. "JIuHNM HA TUTOCKOCTH. 10 Ompoc,
ITnockocts. IToBepxHocTh." pelieHue 3aaa4
Tewma 5. "JIMHUM U TOBEPXHOCTH 10 Ompoc,
BTOPOTO MOPsAKA. DJIEMEHTHI pelieHue 3aaay
chepudecKoil TPUroHOMEeTpuUH. "
Tema 6. "JIuneitnsie mpoctpanctea | 10 Ompoc,
1 ripeoOpa3zoBanms." pelieHue 3aaa4y
Tema 7. "I[locienoBarebHOCTH. 10 Ompoc,
[Ipenen mocnen0BaTEIbHOCTH. pelieHne 3aaay
Oyukuuu."
Tewma 8. "Tlpenen GyHkmmm. 10 Omnpoc,
OcHOBHBIE TEOPEMBI O TIpejieax. pelieHue 3aaa4
HenpepbBHOCTD QyHKITHIA.
CpoiicTBa HeNpepbIBHBIX QYHKIUI"
Tema 9. "[IponzBoaHas 10 Omnpoc,
byukun. uddepenman perieHue 3a1a9
dbyHKIIN."
Tema 10. "HexoTopsie TeopeMsbl 0 10 Ompoc,
maddepeHupyemMbIx GyHKIHIX." pelieHue 3a1a4
Tema 11. "MccnenoBanue 10 Ompoc,
MOBeICHHUS (DYHKIIMH C TIOMOIIBIO pelieHne 3aaay
npou3BoaHoi. HanGombiee u
HaMMEHbIIIee 3HaYCHNE PYHKIIUN Ha
orpeske. KpuBusna kpusoi."
Tema 12. "®yHKINN HECKOJIBKUX 10 Omnpoc,
nepeMeHHbIX. [Ipunoxenus peleHue 3aaay
nostHOTO U depentuana. Gopmyna
Teiinopa."
Tema 13. "DxcrpeMym QyHKIIHUH. 10 Ompoc,
HauOonbiiee n HaumeHblIee peleHue 3aaay
3Ha4eHUsT QYHKIIUU B 3aMKHYTOU
obmactu."
Tema 14. "KommuiekcHble ynca. 10 Ompoc,
Heompenenenuslit mHTETpal. pelieHne 3aaa4q
Tema 15. "3amena nepeMeHHOI B 10 Omnpoc,
HEOIpeIeIEHHOM HHTErpae. pelieHne 3aaa4q
WuTerpupoBaHue 1o 4yacTsM.
WuTerpupoBanue panroHaIbHBIX
npoOeit. IuterpupoBanue
MppaIMOHATEHBIX U
TPUTOHOMETPUYECKHUX (YHKIHIL."
Tema 16. "OnpenencHHBIHA 10 Ompoc,
uHTerpain."” pelieHue 3anad
Tewma 17. "Tlpunoxxenus 11 Ompoc,

OIIpEAEIIEHHOr0 UHTEerpana. "

penieHue 3aaau
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Tema 18. " Kpatnbie unterpanst. " | 11 9 Ompoc,
pelieHue 3ajau
Tema 19. "IIpunoxenus npoiHeix 1 | 11 9 Omnpoc,
TPOMHBIX UHTETpajioB" pelieHue 3aaa4y
Tema 20. "KpuBonuneiiHsie 11 9 Ompoc,
UHTErpajbl. " pelieHue 3aaa4y
Tema 21. "IIoBepXHOCTHBII 11 9 Ompoc,
uHTerpai." pelieHue 3aaa4y
Tewma 22. "Ckansgpubie u BeKTOpHbIe | 11 9 Ompoc,
nosst. " perieHue 3aaau
Tema 23. "Oneparopsl ['amunbrona | 12 10 Ompoc,
u Jlannaca. OCHOBHbBIE THIIBI pelieHue 3aaa4
BEKTOPHBIX MosIeH"
Tema 24. "OObIKHOBEHHbBIE 12 10 Ompoc,
muddepeHnranbHble ypaBHECHHS pelieHne 3aaay
nepBoro nopsiaka."
Tema 25. "JIuHeiiHble ypaBHEHHS 12 10 Ompoc,
MIEPBOTO MOPAJIKA. YpaBHEHUs, HE pelieHue 3aaa4
pa3pelIeHHbIe OTHOCUTEIIEHO
MPOU3BOIHOMN."
Tema 26. "Tuddepennmansapie 12 10 Omnpoc,
ypaBHEHUS BBICIIUX MOPSIKOB. " pelieHue 3aaa4
Tewma 27. "JIuneitasie 12 10 Omnpoc,
HEOJJTHOPOHbIE YPAaBHEHUS BBICIIMX peleHue 3aaay
TOPSIAKOB. "
Tewma 28. " ®usznueckue 12 10 Ompoc,
MPUIOKEHUS U PepeHINaTbHBIX peuieHue 3anad
ypaBHEHMI IEPBOTO U BTOPOTO
TOPSIAKOB. "
Tema 29. "Cucremsl 12 10 Omnpoc,
nuddepeHManbHbIX ypaBHEHUH. " peleHue 3aaay
Tema 30. "DeMeHTHI TEOpUHU 12 10 Ompoc,
yCTOWYMBOCTH. " peleHue 3ana4y
Tema 31. "UncnenHoe pemieHue 12 10 Ompoc,
OOBIKHOBEHHBIX peleHue 3aaay
g depeHInaIbHbIX YpaBHEHUH 1
ux cucrem. "
Tewma 32. "UucnoBsie psibl. 12 10 Omnpoc,
peleHue 3aaay
Tema 33. "®dyHk1uoHaNbHBIE psabL.” | 12 10 Omnpoc,
peleHue 3aaay
Tema 34. "Panst @ypse. " 12 10 Omnpoc,
pelieHne 3aaa4q
Tema 35. "Unrerpan 12 10 Omnpoc,

"

Hupuxne.urerpan @ypsbe.

pEemICHUC 3a1a4
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Tema 36. "Tuddepennpransabie 11 |1 1 10 Omnpoc,
YpaBHEHMsI B YACTHBIX peleHue 3aaay
IIPOU3BOJIHBIX."
Tewma 37. "OCHOBHBIC THIIBI 11 |1 1 10 Ompoc,
YPaBHEHUN MaTEeMaTUYECKON peleHue 3a1a4y
¢buzuku. "
Tema 38. "YpaBuenue Jlannaca u 11 |1 1 10 Omnpoc,
METO/IbI €ro penieHus" pelieHue 3aaa4y
Tema 39. "®ynknus komruiekcuoro | 11 | 1 1 10 Ompoc,
nepemMeHHoro. " pelieHue 3aaa4y
Tewma 40. "UaTEerpupoBanue 11 |1 1 10 Ompoc,
(GyHKINUH KOMITJIEKCHOTO pelieHue 3a1a4
nepemeHHoro. Teopema Komu.
Wurerpan Komm"
Tema 41. "Paas! Teiinopa u Jlopana. | 11 |1 1 10 Ompoc,
Beruerst pynknun. " pelieHue 3a1a4
Tema 42. " DnemMeHTbI 11 |1 1 10 Ompoc,
OTIEPALMOHHOTO NCYUCIICHUSI. pelieHne 3aaay
IIpeobpazoBanwue Jlamnaca. "
Tema 43. "IuddepenmpoBarne | 11 | 1 1 10 Omnpoc,
MHTETPUPOBAHUE OPUTHHAIIOB U peleHue 3aaay
n300pakeHui. "
Tema 44. ". O6patHoe 11 |1 1 10 Omnpoc,
npeodpaszosanue Jlannaca." pelieHue 3aaa4
Tema 45. "Omnpenenenune 11 |1 1 10 Ompoc,
BepOATHOCTH. OCHOBHBIE TEOPEMBL." pelieHue 3aaa4
Tema 46. "Cxema 11 |1 1 10 Omnpoc,
MOCJIe10BATENbHBIX UCTIBITAHUI peleHue 3aaay
bepnynnm"
Tema 47. "Cnydaiinsle Benuuunsl. |11 |1 1 10 Omnpoc,
JIucKpeTHBIE CilydaiiHble pelIeHne 3a1a4y
BEJIMYUHBL."
Tema 48. "HenpepoiBHbIe 11 |1 1 10 Omnpoc,
cllyyailHble BETMYUHBI" peleHue 3aaay
Tema 49. "Cuctembl 1BYX 11 |1 1 10 Ompoc,
Clly4yailHbIX BETMYHH." peleHue 3aaay
Tema 50. "OnemeHTsI TEOpUU 11 |1 1 10 Omnpoc,
Koppessanu. " penieHue 3anaq
Tema 51. "OcHoBbl MaTeMaTudeckor | 11 | 1 1 10 Ompoc,
CTaTUCTUKH." pelieHne 3a1a4q
OKk3ameH 18 18
Hroro 576 |70 |35 |35 488 18

4.3 Coodepircanue oucuuniutl

Tema 1. " Onpeneauresn. MaTpunbl 4 AeiicTBUA HAJA HUMH."




Jlexyust

DneMEeHTHI TEOpUN MHOXKeECTB. OnpeIesInTeNH BTOPOro, TPETHEro U n-oro nopsakos. CBoiicTBa
omnpenenuTenei, BeranciaeHue. Matpunpbl. JleiictBus Han marpuiniamu. Panr marpunbl. OOpartHas
MaTpHla.

OcHosHble NOHAMUS MeMbl: OIPCACIIUTCIN, MAaTPULIBI.
Hpaxmuuecxoe 3anamue

Dopma 3anamusi:
peuienue munogvlx 3a0a4 ¢ NOMOWbI0 NPUKIAOHOU npocpammel Excel.

3aoanusa:
NoNe 217,223,383, 385, 387, 389 uz [3].
NoNe 399-437 uz [3].

Tema 2. "Cucrembl JIMHEHHBIX ajiredpan4ecKuX ypaBHeHUH U MeTO/AbI UX pelieHus."
Jlexyus

CucTtembl TUHENHBIX YPABHEHUN, OCHOBHbBIE ITOHATHS, ONPEICICHUSI.

Mertonsl pemenus:Kpamepa, obpataori marpursl. Meton  [aycca. Teopema Kponekepa-
Kanemnu. ba3zucHoe pemenne. OgHOpPOAHBIE CUCTEMBI JIMHEHMHBIX ypaBHEHUN. DyH/IaMEHTaNIbHAS
CHUCTEMA PEIICHUH.

OcHosHble noHAmMuUSA MmeMbl. CACTEMBI IMHEWHBIX allre0pandecKux ypaBHEHUI.
IIpakmuueckoe 3ansmue

Dopma 3anamusl: peulenue munosvix 3a0a4
3adanus:

NeNe 211-213,225-229 us [3].

Tema 3. "lIpocreiiiue 3axaun aHaJuTHYecKOl reomeTpuu. Bekropsl.”
Jlexyus

CucreMbl KOOpAWHAT Ha TUIOCKOCTH W B MpocTpaHcTBe. [loispHble, MUIMHIPUYECKUE U
chepuyeckue KoopauHAThl. JlemeHne oTpe3ka B JAaHHOM OTHOIICHHWH. PaccTosiHMe MEXTy IBYyMS
Toukamu. [loHsATHE BeKkTOpa W JUHEHHBIE ONepanuu Haja BeKropamu. JIMHEiHas 3aBUCHUMOCTH
BEKTOPOB, pa3jiokeHue BeKTopa no 0aszucy. CkalspHOE M BEKTOPHOE, CMEIIaHHOE MPOU3BEACHHE
BEKTOPOB.

OcHogHbie nousimusi memvl. BEKTOPHI.
Ilpaxmuuyeckoe 3ansamue

Dopma 3aHAMUA: peuleHie MUNo8slX 3a0ay
3adanusa:

NoNe 231-285 u3 [3]

Dopma 3aHAMUA: MUHUKOHDEpeHYUs

Temvl svicmynnienuii. Bekmopuasasanucs HeKOMopviX ypasHeHutl pusuxi.
3akona coxpanenus KOIUYECMEa OBUNCEHUS, NOIONHCEHUS YeHMPA MACC CUCTNEMBI.



Pabomei. Momenma cunvt. Kunemuueckotl snepeuu.
Jlunetinoii ckopocmu. Cunvl Jlopenya.

Tema 4. "JIunuu Ha wockocTu. Ilinockocrs. IloBepxHocTn."
Jlexyus

YpaBHEHMs NPSMOM Ha IIOCKOCTH. PasnuuHble BUABI ypaBHEHMs IUIOCKOCTH. Ilpsmas B
IIPOCTPAHCTBE.

OcHrosHble nousmus membul. IIII0OCKOCTh, TIOBEPXHOCTh.
HpakmuueCKoe 3arAamue

Dopma 3ansamusL: peulenue munosvix 3a0a4
3aoanusa:
NoNe67-127, 289-315 uz [3].

Ipaxmuueckoe sanamue 1.8. I[Ipamas 6 npocmpancmee. Cymeuianuvie 3a0ayu, OMHOCAUUECS
K YPABHEHUAM NJ1OCKOCMU U I’lpﬂMOﬁ 6 npocmpancmee.HﬂmepaKmueHoe 3aHAmue
@OpMCl S3AHAMUA. peuleHue munoeovlx 3a0ay ¢ noMoubio nakemoes npuma()Hblx npoepavim
Maple, Matcad, Matlab, Excel.

3adanusa:
MNoNe316-344 us [3].

Tema S. "JluHMM ¥ NOBEPXHOCTHM BTOPOro MNOPSAKA. JJeMeHThbI chepuuecKkou
TPUTrOHOMeTpHUM."
Jlexyus

KanoHnyeckre M TOJSpHBIE YpaBHEHHUs DJUIMICA, TuUmnepOoisl, napaboisl. [loBepxHocTH
BTOporo mnopsaka. IlpuBeneHne K KaHOHWYECKOMY BHUAY OOLIMX YypaBHEHHMHM KpUBBIX U
MIOBEPXHOCTEH.

OcHoBHbIE TIOHATUS U ompefeneHus chepuueckoid TpuroHoMerpuu. OCHOBHbIE (HOPMYIIbI
pelIeHHs KOCOYTOJbHBIX C(hepUUECKUX TPEYroIbHUKOB.

OcnosHble noHAMUSA meMbl: TAHUU 1 IMMOBCPXHOCTHU BTOPOI'O MOPAAKA.
HpaxmuquKoe 3ansamue

Dopma 3aHaMUA: peuleHue MUNO8siX 3a0ay
3adanusa:
NoNe 128-207,345-382us3 [3].

Dopma 3aHAMUA. peuleHie MUNO8bIX 3a0ay NOMOWbIO NPUKIAOHOU npoepammel Excel.
3a0anus: pewums cpepuneckuii mpey2onbHUK:
@) OaHbvl 3HAYEHUsI CMOPOH mpey20bHUKa a, b u c,
Haumu yenvl mpeyeoaviuka A, B u C.
0) Oanwl 3nauenus yenoe mpeyeoavnuxa, A, Bu C,
Haumu cmopomsl mpey2oivHuka a, b u c.
8)0amnbl 3HaUEeHUs 08YX CIOPOH MPEY2ONbHUKA U Yend mexcoy Humu a, b u C,



Hatmu Heuzgecmuule d1emenmsl mpeyonvhuxa A, B u c.
2)0amsl 3HAYeHUs CMOPOHbL MPEY20TIbHUKA U 08X npunexcawux K Hetl yenos a, B u C,
Haumu Heuzeecmmubie demMenmyl mpeyoivHuka A, b u c.

Tema 6. ""JInHeiinble NpoCTPaHCTBa U Npeodpa3oBanus."
Jlexyust

JluneitHple mpeoOpa3zoBaHus. XapaKTEPUCTUYECKUE YUCIA M COOCTBEHHBIE BEKTOPHI
auHeHoro mnpeoOpazoBanus. Kagpatuunsie ¢opmbl. I[lpuBenenune kBaapaTuyHOW (GOPMBI K
KaHOHHYECKOMY BHILY.

OcHrosHble nousmus memvl. TAHSHHBIC Hp606pa30BaHI/IH.

HpakmuquKoe 3aHAmue

(DopMa SAHAMUA. peuterHue nmunoesvlx 3a0ay ¢ nomoulbio nakemoe npumadﬁbzx npoezpamm
Maple, Matcad, Matlab, Excel.

3adanusa:
NoNe 461-561 uz [3].

Tema 7. "IlocaenoBarensnoctu. Ilpegesa nocaenoBarenbuocTu. ®ynknumn."
Jlexyust

Croco0s! 3aaHus II0CJIEJOBATEILHOCTEH. MOHOTOHHEIE, OTpaHUYCHHBIC
nocienoBarenbHocTU. [Ipenen nmocnenoBaTenbHOCTH. beckoHeuHO Manble U GECKOHEYHO OOJIbIINe
BennunHbl. CrocoObl 3amaHus (yHkuuu. CpoiicTBa. OCHOBHBIE 3JIEMEHTapHbIE (YHKIIMH.
Anrebpanueckue QyHKIHH.

Ocroenble nousmus memusl. 11OCIICA0BAaTCIBbHOCTH.
HpaxmulteCKoe 3aHAmue

Dopma 3aHAMUA. peuleHie MUNnosvix 3a0ay
3adanusa:
NoNe 245-267 usz [3].

3aoanusa:
NeNe 640-650 us [3], NeNe 705-715 u3 [3].

Tema 8. "Ilpemen ¢ynkuuu. OcHoBHbIe Teopembl 0 mnpeaeiaax. HempepbiBHOCTH
¢pynkumii. CBolicTBa HenpepbIBHBIX QyHKIMI"
Jlexyust

[Ipenen ¢ynkmuu. OcHOBHBIE TeopeMbl O mpenenax. [lepBeiii W BTOpOW 3aMevyaTebHBINA
npezensl. beckoHeuHO Maible U UX OCHOBHBIE CBOMCTBA. (CpaBHEHUsS! OECKOHEYHO MAaJIbIX.
HenpepriBHoCcTh (hyHKIIMHU B TOuKe. Knaccudukanus Touek pa3pbia. CBONWCTBA HEMPEPHIBHBIX

byHKINH.

OcHosHble noHamus memul. Iipeien QyHKIHH.

HpakmuueCKoe 3ansamue



Dopma 3aHAMUA: peuleHue MUNO08bIX 3a0ay

3aoanus:

NoNe651-722us3 [3].

NeNe268-401u3 [3].

Ilpaxmuueckoe 3anamue 2.4. Hccredosanue (hynkyuu u nocmpoenue epaguxa.

Dopma 3anAmMuUA; peweHue Munoguix 3a0ai ¢ NOMOWbIO NAKEeMO8 NPUKIAOHLIX NPOSPAMM

Maple,Matcad, Matlab, Excel.

3aoanus:
NoNe723-735 usz [3].
Ne5 uz [3].

Tema 9. "llpousBognas pynkuun. Anddepennuan pynkouun."
Jlexyus

Onpenenenue npous3BoAHOH. OCHOBHBIE NpaBUiIa BBIYMCICHUS NPOMU3BOAHBIX. Tabmuia
IIPOU3BOAHBIX. E€ reoMeTpudeckuii 1 MexaHn4eCKuid cMbICI. I IpriioskeHns Ipon3BOIHOM K 3a1a4aM
reomMeTpu U MexaHuku. JuddepeHunan (yHKIUM, €ro reoMETpUYECKUN CMBICI HCBOWCTBA.
[Tpumenenne nuddepennnana B mpuOIMKEHHBIX BEIYUCICHUSIX.

ITpouzBosHbie U U depeHranbl BEICIIMX TOPSIKOB.

OcHosHbie nousimust memwvi: T PepeHmra, Tpou3BOIHbIC.
Ilpaxmuueckoe 3ansmue

Dopma 3aHAMUA. peuieHie MUNnosvix 3a0ay
3aoanus:

NeNe736-912 us3 [3].

NoNe466-813 u3 [3].

Tema 10. "HexoTopnlie Teopembl 0 1u(pdepeHupyeMbIX GpyHKIUAX."
Jlexyus

Teopemsl Posuis, Jlarpanxka, Komm. Paznoxenue mo ¢opmysne Teiinopa sneMeHTapHBIX
¢byukuuil. [Ipumenenne nanHoil ¢popmMysbl B NpUOIMKEHHBIX BbluncieHusx. [Ipasuno Jlonurans-
bepnynnu PacKpbITUS HeolpeaeneHHocTel. BekropHas byHKuMs CKaJISIPHOTO
aprymenta./lud depennnpoBanne BEKTOPHON PYHKITUU CKaJIsIpHOTO apryMeHTa. Du3ndeckuii CMbICIT
BEKTOPHOU (DYHKIIMU CKAJIIPHOTO apryMeHTa U €€ MPOU3BOTHOM.

OchosHble nonamus memul.TeopemMa o TuphepeHIupyeMbIX GYHKIUAX.
IIpakmuueckoe 3anamue

Dopma 3aHAMUA: peuleHie MUNo8slX 3a0ay
3aoanus:

NoNe966-1014 uz [3].

NoNel015-1044 u3 [3].
NoNel116-1142,1498-1528 uz [3].



Tema 11. "HUccnenoBanue nopeaeHusi GyHKIMHU ¢ NOMOIbI0 npou3BoaHoii. Hanboabmee
U HAaUMeHbIllee 3HaYeHne GyHKIuM Ha oTpe3ke. KpuBu3Ha kpusoii."
Jlexyus

Bospacranue n yObiBaHuE, SKCTPEMyMbI () YHKIIMU. BBITYKIOCTh ¥ BOTHYTOCTh KpuBOMl. Touku
neperu6a. Acumnrtotsl KpuBol. I[loctpoenue rpaduka.HanGonbiiee m HaumeHblllee 3Ha4YEHUE
¢ynkuuu Ha oTpeske. [IpuMenenne Teopun IKCTPEeMyMOB (DYHKIIMH K PEIICHHIO 3a/1a4.

OcHosHble NoHAMUA MmeMbl.IKCTPEMYMbI (PYHKIIUHU, TOUYKU Tepernda, aCUMITOTHI KPUBO.
Ilpaxmuueckoe 3ansamue

Dopma 3aHAmMuUs: peulenue munosvix 3a0au
3adanusa:

NeNe 1045-1109 uz[3].
NeNe 1143-1197, 12081258, 1267-1317 us [3]

Tema 12. "DyHKIIUM HECKOJIBbKUX NepeMeHHbIX. [Ipuiioxkennst moaaHoro nudpepennuana.
®opmyaa Teitnopa."
Jlexyus

Onpenenenue (YHKIMM HECKOJbKUX IEPEMEHHBIX 00JIacTh omnpeaenaeHus (QyHKIUH JIBYX
NEPEMEHHBIX, TEOMETPHUECKOE N300pakeHue, TMHIK ypoBHs. HenmpepsiBHOCTh hyHKINH. YacTHBIE
IPOM3BOJIHBIE U NOJHBIN nuddepenuuan. [lpousBogHas no HampaBieHuto. I'pagueHT QyHKIMM.
YactHble npon3BoAHbIE BhICIIUX HopsakoB. @opmyna Teinopa 11t GyHKIUHM IBYX NEPEMEHHBIX.
KacarenbHast III0CKOCTh M HOPMaJIb K IOBEPXHOCTH.

OchosHule nonsamus memul. yHKIUU HECKOJIIBKUX ITEPEMEHHBIX.
IIpakmuueckoe 3anamue

®0pMa SAHAMUA: peuleHue munoevlx 3a0ay

3adanusa:
NeNel170-1304 u3 [3].
NoeNe 2953-3002, 3016-3031 uz [3].

Tema 13. "Oxkcrpemym ¢pynxkuuu. HaubGosibiee 1 HauMeHbllee 3HaYeHUs] (PYHKIUH B

3aMKHYTO# o0JsacTh."
Jlexyust

Onpenenenrue MakcuMyMa M MHUHUMyMa (QYHKUMM JBYX HE3aBUCHUMBIX MEPEMEHHBIX.
HeoGxoaumMble U J0CTaTOYHBIE YCIOBHS 3KCTpemMyMa. HauOosnbllee M HauMeHbIlee 3HAYCHHUS
(GYHKIIMM B 3aMKHYTOM o0nacTu. DKCTpeMyM (QYHKIMH N HE3aBUCHUMBIX NEPEMEHHbBIX. Y CIOBHBIN
HKCTpEeMYM (YHKIIUU HECKOJIBKUX apryMeHToB. HamOosnbliee u HauMeHblee 3HaueHus QyHKIH B

3aMKHYTOM 00JIaCTH.
OcHogHnbie noHsamus memuvl 3KCTPEMYM (QYHKIIHH.
IIpakmuueckoe 3ansmue

Dopma 3ansamusL: peulenue munosvix 3a0a4
3aoanusa:



NeNel305-1327 us [3].
NeNe 3259-3278, 3291-3322 us [3].

Tema 14. "Kommiiexkcubie yncia. Heonpenenenublii uHTErpaJt.'
Jlexyus

AnreOpanyeckasi, TPUTOHOMETpPHYECKAass M IOKaszareiabHas (opMa KOMIUIEKCHOTO YHCIA.
OCHOBHBIE JEUCTBUS HaJ KOMIUIEKCHBIMU yuciaamMu. Popmyna Ditnepa. PemeHue ABYWIEHHOTO
ypaBHeHus. [lepBooOpa3nasi. HeompeneneHHbIii HHTETpal M €ro CBoiicTBa. Ta0iuila WHTETrpasioB.
HenocpencTBeHHOE HHTETPUPOBAHUE.

OcHrosnble nousmus memvl. KOMIUICKCHBIC YHCIA.
HpakmuueCKoe 3arAamue

Dopma 3ansamusL: peulenue munosvix 3a0a4

3aoanus:

NoNe 437-463 uz [3].

Ipaxmuueckoe 3ansamue 3.2. Henocpeocmeennoe unmezpuposanue.
Dopma 3ansamusL: peutenue munosvix 3a0ay

3aoanus:

NoNe]328-1351 us [3].

NoNe1676-1702 u3 [3]

Tema 15. ""3ameHa nmepeMeHHOW B HeomnpeaeJleHHOM HHTerpajie. UHTerpupoBanue no
yactaM. UHTerpupoBaHue panMoOHAIbHBIX Apoleii. UHTerpupoBaHue MpPpPanuoOHAIBHBIX U
TPUTOHOMETPUYEeCKUX PyHKIUM."

Jlexyus

WMHTerpupoBaHre METOIOM 3aMEHBI llepeMeHHOU. MHTerpupoBanue no yactaM. IIpocrenmue
panuoHanIbHbIe APOOU U UX UHTErpupoBaHue. HVHTerpupoBaHue UpparoHaIbHBIX (PYHKINH.

OcHosHble noOHAMUS meMbl:3aMeHa HepeMeHHOI\/'I.
Hpaxmuwcxoe 3aramue

CDopjwa SAHAMUA. peUuleHue munoesvlx 3a0ay

3aoanusa:
NoNe1352-1402 u3z[3].
NoNel703-1780, 1832-1868 uz [3].

Tema 16. "Onpenenennbiii nHTErpaJ.'
Jlexyust

Ompenenenue ompeneeHHOro WHTErpaja u ero cBoiictBa. @opmyna Herorona-JleiOuuiia.
3ameHa mepeMeHHOro W ¢opMylia WHTETPUPOBAaHUS MO yacTsaM. MHTerpansl ¢ OGeCKOHEYHBIMU
npeaenamu. HMHTETpan ot paspeiBHOW GyHKIMH. [IpuOmmkKeHHBIE METONBI  BBIYMCIICHHS
OMpPCACIICHHBIX UHTCI'PAJIOB.

OcHosHble noHAMUA meMbl.'OHpeHCHCHHBIﬁ HUHTCIrpal.

HpakmuueCKoe 3ansamue



Dopma 3ansamusL: peulenue munosvix 3a0a4
3aoanus:

NoNe]538-1566 us [3].

NoNo 2231-2295 [3]

Tema 17. "Ilpuiioskenus onpeaejieHHOro HHTerpaJa. "
Jlexyust

Brruncnenne miomazaeit 00acTed, IIMHbBI JyTd KPUBOM, 00bEMOB TeJl BpaIlleHHUs, TUIOIIAICH
MOBEPXHOCTEH Ten BpamieHus. BerancineHue paboThl, KOOPAWHAT IICHTPA TSHKECTH, MOMEHTOB
HWHEPIUH.

Ocroenble nousmus membul. IIPUIIOKCHUA OIIPCACIICHHOI'O HHTEIrpaJia.
HpakmuueCKoe 3aHAmue

@OPMCI S3AHAMUA. peulerHue nunoesvlx 3adaqcn0M0u;b;0 nakemoe npuma()Hblx npoepamvm
Maple, Matcad, Matlab, Excel.

3aoanus:

NoNe1596-1681 u3 [3].

NoNe2455-2726 uz [3]

Tema 18. "Kparnble unterpaJnl. "
Jlexyust

[Tonsitue nBoitHoro MHTerpana. CpoiicTBa. Brruncienue. 3amMeHa NEepeMEHHBIX B JIBOMHOM
uHTEerpaie. JJBoOMHON UHTETpall B OJIAPHBIX KoopauHarax. [Ionsarue TpoiiHoro unrerpana. TpoitHOM
MHTETpaJl B HWIMHJIPUYECKUX U c(PepuuecKrX KOOpANHATAX.

Ocnognbie nonsimus memul. KpaTHbIE HHTETPaJIbl, ABOWHON UHTErpall.

IIpaxmuueckoe 3anamue

Dopma 3aHAMUA peuleHue MUnosslx 3a0ay

3adanus:

MNeNe 1-36, 99-111us [3].

MNeNe 3466-3588 us [3]

Tema 19. "IIpuioskennst IBOWHBIX U TPOHHBIX HHTErpajoB'
Jlexyust

['eomeTprueckue u Gpu3nUecKre MPUIOKEHHSI TBOMHBIX U TPOWHBIX HHTETPAJIOB.
Ocnoenbie noHamus membl. IPAIIOKEHUS NIBOWHBIX U TPOUHBIX HHTETPAJIOB.
IIpaxmuueckoe 3anamue

Dopma 3aHAMUA peuienue munosslx 3a0ay

3aoanusa:
NoNe 39-94, 112-120 u3z [3].



Tema 20. "KpuBosnHeiiHble HHTerpaJjisbl. "
Jlexyust

[ToHsiTHE KPUBOJMHEHHOIO WMHTErpajia Mo JJIMHE AYrd, €ro cBokcTBa. KpuBOJIMHEHHBIN
MHTETpaj M0 KOOpAMHATAaM, CBOMCTBa, BbluucieHue. @opmyna ['puHa. YcioBHUs HE3aBUCUMOCTH
KPUBOJMHENHOI O MHTErpaja OT IyTH UHTerpupoBanus. [IpunoxeHnss KpuBOJIMHEMHBIX UHTETPAJIOB.

OcrosHble nousmus meMbl.'KpHBOHHHeﬁHBIC HUHTErpabl.
HpakmuueCKoe 3arAamue

@OpMa SAHAMUA. peuleHue munoeovlx 3a0ay

3aoanusa:
NoNe 181-219 us [3]
NoNe3770-3783, 3806-3860 us [3].

Tema 21. "IloBepxHOCTHBII HHTerpaJ."
Jlexyus

[ToHsATHE MOBEPXHOCTHOTO HWHTErpaja IMEepBOrO W BTOPOro poja. Berumcienue. Dopmysibi
Crokca u Octporpajackoro-I"aycca.

OcHosHble noHAmMUA meMbl.'HOBerHOCTHI)IfI HHTCIrpal.
Hpaxmuwcxoe 3aramue

Dopma 3anamusl: peulenue munosvix 3a0a4
3adanus:

NeNe 3876-3900 us [3]

Tema 22. " CkansipHblie 1 BeKTOPHbIE MOJIA. '
Jlexyus

Jluaum ypoBHs. ['paaueHT ckansipHOro noss.BekropHble JIMHUM BEKTOPHOTO MOJIS.
3amaya o paboTe cuibl Ha KpUBOJIMHEHHOM NyTH. L{UpKynsuus U poTop BEKTOPHOIO MOJIS.
ITotok BekTOpHOTO NOJIAA. J[MBEpreHnns BEKTOPHOTO MOJIS.

Ocnosnble noHamus memul: IMHAN YPOBHS, AUBCPICHIHA BEKTOPHOTO ITOJIA.
HpaxmuquKoe 3ansamue

QOPMCI SAHAMUA: peuleHue munoeslx 3a0ay

3adanusa:
NoNe 3439-3459 u3z [3].

Tema 23. " Oneparopsl 'amunbToHa 1 Jlansiaca. OcHOBHBbIE THIIBI BEKTOPHBIX MoJiei"
Jlexyust

[Tonsatne onepatopa I'aMunbTOHa, BbIpaKeHHE JUPPEPEHIHUATBHBIX XapPAKTEPUCTHUK,
BEKTOpHBIE U DepeHIInaTbHbIe XapaKTePUCTUKU BTOPOTO MopsiKa, oneparop Jlamiaca. OCHOBHBIE
THUIIBI BEKTOPHBIX NoJeH. [loTeHIManbHble U COJIEHOMaIbHbIE OIS



OcnosHble noHAMUA membvl. 0ncPaToOpPhl I'amunpToHa u Jlammaca.
Hpaxmuuecxoe 3ansamue

®0pMa SAHAMUA. HHmepaKmueyoe 3aHAmue.

CDOpMa 3AHAMUA. peueHue munoeoblx 3a0aqcn0Mou;b;o nakemoe npuma()nbzx npozpamm
Maple, Matcad, Matlab, Excel.

3aoanus:

MNoNe 11-12 us [3].

Dopma 3aHAMUAL MUHUKOHDepeHyus

Tembl 00K10008:

Pasnoosicenue eexmopnozo nos na Ccymmy NOMeHyuaibHO20 U CONeHOUOANbHO20 NOJLEU.
Mooenuposanue u ananuz 1eKMpULecKux noJjetl cpedcmeami 6eKnmopHO20 aHAIU3A.
Mooenuposanue u ananuz MaeHUMHBLIX NOJIEU CPeOCMBAMU BEKIMOPHO20 AHATU3A.

Tema 24. "O0bikHOBeHHbIe TU( epeHINATbHbIC YPABHEHHS NIEPBOro nopsiaka."
Jlexyus

3amaun, npuBoasmue AuddepeHnnanbHbiM ypaBHeHUsIM. OCHOBHBIE TOHSTHUSA. Teopema
Komm.

Huddepenunansubpie ypaBHeHUs MepBOro nopsaka. OcHoBHbIe MoHATHS. 3aaaya Komm s
muhdepeHIMaTFHOTO  YPAaBHEHUS TIEPBOTO  TOPSKA. ['eomeTpuueckass uHTEpHpeTALUS
b depeHIaTBFHOTO ypaBHEHUS [IEPBOro MOPSAKA. Y PaBHEHUS C Pa3ACSIONIUMUCS IEPEMEHHBIMHU.
Onuoponusie nuddepeHraibabpie ypaBHEHUS. Y paBHEHUS, CBOASIINECS K OJTHOPOIHBIM.

Ocnoeuvie nouamus memvl.00bBIKHOBEHHbIE JU((epeHIaIbHbIE YpPaBHEHHsS] MEPBOIO
Hopsi/IKA.

HpakmulteCKoe 3aHAmue

Dopma 3aHAMUA. peuieHie MUnosvix 3a0ay
3aoanus:

MNeNe 515-539 uz [3].

NeNe 3901-3910, 3913-3924 uz [3].

Tema 25. "JIuHeiiHble ypaBHEHHMsl NEPBOr0 INOPSAKA. YpPaBHEHHsl, He pa3pelIeHHbIe
OTHOCHTEJIbHO MPOU3BOAHOM."
Jlexyust

Pelnienue nuHEMHBIX ypaBHEHU IEPBOTro opsiaka merogom bepuyinu. YpaBuenue beprnyim.
YpaBHEHUs, HE pa3pelIeHHbIE OTHOCUTENBHO MPOU3BOIHOM, ypaBHeHus Jlarpanka u Kiepo.

OcHosHble noHAMUS MeMbl:TUHEWHbIE YpaBHEHUs MEpBOro0 TMOpsJKa. YypaBHEHHS, HE
paspenieHHbIe OTHOCUTEIHHO MPOU3BOTHOM.

Hpaxmuttec:coe 3arAamue

Dopma 3ansamusl: peuienue munosvix 3a0a4
3aoanusa:
NoNe 596-624 us [3].



NeNe 3954-3968, 4038-4045 uz [3].

Tema 26. " IndpepenunaibHbie ypaBHEHHS BbICIIMX NOPSIAKOB. "
Jlexyust

PaccmarpuBaemble BONIPOCHI:

Hduddepenunansaple ypaBHeHHS BTOporo mopsaka. OcHoBHble moHATHS. 3amada Ko,
['eomerpuueckass uHTepnperauus. KpaeBble 3anaud. YpaBHEHMs, JONYyCKaroIlMe IOHUKEHUS
nopsiika M MeToApl X pemieHus. CTpykTypa oOOLIEro pemeHus JHUHEHHOro OJHOPOJHOIO
I depeHMaIbHOro  ypaBHeHUs. JIuHelHble OAHOPOAHBIE ypPaBHEHHs C IOCTOSHHBIMU
K03 (ppHULIEeHTaMU.

OcHosnble noHsmus meMbl.'III/I(b(bepeHHI/IaJIBHBIC YpaBHCHH A BbBICHIUX IMOPAAKOB.
Hpaxmuuecxoe 3aramue

Dopma 3anamus: peulenue munosvix 3a0au
3adanusa:

NeNe 4155-4199, 4208-4217 us [3].

Tema 27. "JInneliHble HEOAHOPOAHBIC YPABHEHHS BbICIINX NOPAIKOB. "
Jlexyus

CrpykTypa oOwLIero pemeHuss HEOJHOPOJHOrO YypaBHeHUs. JIMHeliHble HEOJHOPOAHbIE
YpaBHEHHUS C IOCTOSTHHBIMU KO3 (HUIIUEHTaAMH.
Merton Bapuanuu Mpou3BOJIBHBIX MOCTOSHHBIX (MeToJ Jlarpanxka). MeTos HeonpeaeneHHbIX

KOA((UIINEHTOB.
OcHosHble noHAmus memul. IMHEWUHbIE HEOJHOPOAHBIE YPAaBHEHUS BBICIINX IOPSIIKOB.
IIpakmuueckoe 3ansmue

Dopma 3anamusL: peulenue munosvix 3a0a4
3adanus:

NeNe 721-739 uz [3].
NoNe 4268-4278, 4314-4322 u3 [3].

Tema 28. "®usnuyeckue npuiaoxeHusi IHPdepeHUINANbHBIX YPABHEHHH NEPBOro M
BTOPOIO NMOPSAKOB."
Jlexyust

VYpaBHeHus: 00pa30BaHUs U pacliajia BellecTa. /[BukeHue Tena B ynpyroi cpezae. 3anaua 06
AIIEKTPUYECKOM TOKE B LIEMHU C KaTYHIKOM caMOMHIYKIMH. BTopas 3amada auHamuku. J[BuxkeHue
T€Ja B M0JIE TATOTEHUS 3EMIIH.

OcHosHble noHAmusA memul. IPUIOKEHUS TUPPepeHINaTbHBIX YPaBHEHUH.

HpakmuueCKoe 3ansamue

@opMa 3AHAMUA. peluleHUue nunoesvlx 361()61%6’1’10]1/10%}19]0 nakemnoe npumadezx npozpamm
Maple, Matcad, Matlab, Excel.



3aoanus:

NoNe512-514, 542-544, uz [3].

NoNe 3925-3930, 3974-3978, 4014-4024, 4094 u3z [3].
NeNe650, 675, 695, 720, 742 uz [3].

NoNe 4204-4207 uz [3].

Tema 29. "Cucremsl 1uppepeHHaIbLHBIX yPaBHeHUIH. "
Jlexyust

Cuctembl muddepeHuanbHbix ypaBHeHUH. OOmue mnoHsaTHs. CHCTEMBbI JIMHEHHBIX
muddepeHMaIbHbBIX ypaBHEHUH C TOCTOSHHBIMH KOX(PQHUIMEHTaAMH, MX METOJAbl PEIICHUS H
buznyecKkue NpuIoKeHusl.

Ocnognbie nonssmus memul:CUCTeMbI T epeHInaNIbHbIX YpaBHEHUH.
Ilpaxmuuyeckoe 3anamue

Dopma 3ansamusL: peulernue munosvix 3a0a4
3aoanus:

NeNe 787--805 uz [3];

NoNe 4324, 4327-4331, 4335, 4336, 4337-4338 uz [3]

Ilpakmuueckoe 3anamue 5.12. Pewenue cucmem ouppepenyuanrvhvix ypasHenuil.
HHmepaKmueHoe SarAmue.

CDopma 3AHAMUA. peueHue munoeoblx 3a0aqcn0M0u;bi0 nakemoe npuma()ﬁbzx npozpamm
Maple, Matcad, Matlab, Excel.

3adanus:
NoNe 778-787 uz [3];
NoNe 4325-4326us3 [3].

Tema 30. "JnemeHTsI TEOPHH yCTOHYMBOCTH. "
Jlexyust

[Tonsitue ycrouuBoct mo JlsnyHoBy. Touka mokost cuctembl AuddepeHIHaTbHBIX
ypaBHEHHMH. YCTOMYMBOCTh OJHOPOJHBIX CUCTEM JIMHEHHBIX AuddepeHInanbHbIX YpaBHEHUH ¢
MOCTOSTHHBIMU KO3 pHIMeHTaMu. Y CTOWYUBOCTD MO MEpBOMY MpHOIMKeHU0. Meton (QyHKUuni
JIanynosa.

OcnosHble noHsmusA membvl. TCOpU YCTOﬁqHBOCTH.
HpaxmuquKoe 3ansamue

@opma SAHAMUA: peuleHue munoesblx 3a0ay ¢ NOMOWbIO naxKkemoes npuma@nbzx npozpavim
Maple, Matcad, Matlab, Excel.

3adanusa:
NoNe 191-193 u3z [3].

Tema 31. "UncjenHoe penieHne 00bIKHOBEHHBIX AU (epeHINaJIbHBIX YPABHEHUH U UX
cucrem. "
Jlexyust



Meron Ditnepa. Meton Pynre-KyTThi.
OcHogHble nonamusi memol.MeTO Jusnepa, Mmeto] Pynre-KyTTol.
Ilpaxmuueckoe 3anamue

CDOpMa SAHAMUA: peuleHue munoeblx 3a0a4 ¢ NOMOULbIO naxKkenoes npumadezx npozpavim
Maple, Matcad, Matlab, Excel.

Tema 32. "YucsaoBble psaabl. "
Jlexyust

OcHOBHBIE TOHATHA 4YHCIOBOrOo psaa. HeoOXomumelii MpHU3HAK CXOJUMOCTH  psja.
JlocraTouHble MpU3HAKK CXOAUMOCTH psna: [lamamOepa, paiuKalbHbIM U HHTErpaIbHbBIN IPU3HAKU
Komm. 3nakouepenyromuecs psabl. 3HaKonepeMeHHble psasl. Teopema JleitOuuma. AGcoaoTHas U
YCIIOBHAs! CXOAUMOCTb.

OcHosHble NOHAMUS MeMbl YACIIOBEIC PAAbI, 3BHAKOIICPECMCHHBIC PAJBI.
HpakmuquKoe 3aramue

Dopma 3anamus: peulenue munosvix 3a0au
3aoanus:

NoNe 269-310 uz [3].

NoNe 2727-2784 u3 [3].

Tema 33. " @yHKnHOHAJBbHBIC PAABL. "
Jlexyust

OcHoBHbIE TOHATHSA (PYHKIMOHAIBHBIX psAoB. CreneHHble psiabl. MHTEpBal cXOIUMOCTH,
panuyc cxogumoctu. Teopema Abens. Psnpl Teitnopa u Maknopena. [IlpumeHenne cTeneHHbIX psoB
K BBIYMCIICHUIO MPENEIOB, ONPEICTIEHHbIX WHTErpajioB, NMPUOIMKEHHBIX 3HAYeHUH (QyHKUUN U
pELICHUIO OOBIKHOBEHHBIX U (epeHINaTbHBIX YPAaBHEHUH.

Ocroenble nousmus meMbl.’(i)YHKI_II/IOHaHBHBIC psAAbL, CTCIICHHBIC PABI.
HpaxmuquKoe 3ansamue

@opma SAHAMUA: peuleHue munoesblx 3a0ay ¢ NOMOWbIO naxKkemoes npuma@nbzx npozpavim
Maple, Matcad, Matlab, Excel.

3adanusa:
NoNe338-402 usz [3].
NoNe 2802-2816, 2841-2868 u3z [3].

Tema 34. "Paabt ®ypbe. "
Jlexyust

Teopema Jlupuxine. Paznoxenue B psan @ypoe 2w - nepuoanueckux QpyHkiuid. Paznoxxenue B
psan Oypbe yeTHBIX W HEYeTHHIX (QyHKIuH. Paznoxenue B psang Oypre QyHKIUNA TPOU3BOIHHOTO



nepuosa. Paznoxxenue B psan @ypre HenepuoandecKux GyHKINH
Ochosnvle nonsamus memwl. psiasl Dypee.
lIpaxmuueckoe 3anamue

@0pMa 3aHAMUA: peuleHue munoeblx 3a0ay ¢ NOMOWbIO naxKkemoe npuma()nbzx npozpamm
Maple, Matcad, Matlab, Excel.

3adanua:
NoNo 489-492 uz [3].
NoNe 4378, 4382, 4384-4386, 4389 us [3].

"

Tema 35. "Unrerpan Aupuxie.Unrerpaa dypsoe.
Jlexyust

Wnrterpan dupuxie. Psg @ypre B kommuiekcHoii popme. MuaTterpan @ypre. UnTerpan @ypoe B
KomIuiekcHoOH — Qopme. CrnektpanbHast ¢yHkuusa. [Ipsmoe u oOpatHoe npeoOpa3oBaHUsS
®ypre.Cunyc- 1 KocuHyc- rnpeodpasobanust Pypee.

Ocnognvie nonssmus memwvl uHTErpai Jupuxie, uurerpai Oypee.

HpakmuquKoe 3aHAaAmue

CDopma 3aAHAMUA peuleHue munossblx 3a0ay ¢ NOMOUbIO naxKkenoes npumaanbzx npozpamm
Maple, Matcad, Matlab, Excel.

3aoanus:

MeNe 501-506 usz [3].

Tema 36. " IndpepenunaibHbie ypABHEHHS B YACTHBIX NPOU3BOJAHBIX."
Jlexyust

JuddepenumanpHple ypaBHEHHUS! MEPBOTO IMOPSJIKA B YAaCTHBIX MPOU3BOAHBIX. YpPaBHEHHUS
BTOPOTO IOPAJKA B YACTHBIX ITPOU3BOAHBIX U IIPUBEIACHUE UX K KAHOHUYECKOMY BUY.

Ocnoguvie nonsamus memul: AP PepeHInaTbHbIe YPAaBHEHHUS B YaCTHBIX MPOU3BOIHBIX.
Ilpaxmuuyeckoe 3ansamue

Dopma 3aHAMUA: peuleHie MUNno8slx 3a0ay

3adanusa:

NeNe 973-983 uz [3].

Tema 37. "OcHOBHBIC THIIBI YPABHEHHI MaTeMaTH4eCKOil pu3UKH. "
Jlexyust

BonHoBOe ypaBHEHHME. YpaBHEHHME TEIUIONPOBOAHOCTH. YpaBHeHue Jlarutaca. Kpaeswie

3a/1auu.
Meton ®@ypre. CBOOOIHBIC M BHIHYKICHHBIC KOJICOAHMs 3aKPEIJICHHOW CTPYHBI. Y paBHEHUE
TEIUIONPOBOAHOCTH JIJIsi KOHEUHOTO CTEPYKHSI U CTEPIKHS, H3TYJAIOIIero ¢ O0KOBOI MOBEPXHOCTH.

OcHosHble NoHAmMUA MmeMbl. TATIBl ypaBHEHUH MaTeMaTHYECKON (PU3UKH.



Ilpaxmuueckoe 3ansmue
Dopma 3ansamusL: peulenue munosvix 3a0a4
3adanua:

NeNe 997-1001 us [3].

3adanua:
NeNe 1002, 1004, 1005 us [3].

Tema 38. ""YpaBHenue Jlanuaca u MeToAbl ero pemieHus"
Jlexyust

3amaun, IPUBOIALINE K MCCIEAOBAHUIO pelieHuil ypaBHeHus Jlammaca. Meron @ypbe s
petenust ypaBHeHus Jlaraca B mpsaMoyrojapHuke. MeTo CeTok.

OcHosHble noHAMUA membvl. yPpaBHCHUC Jlammaca.
Hpakmuqecme 3aramue

CDopjwa 3aAHAMUA: peuleHue munoesblx 3a0ay ¢ NOMOUWbIO naxKkenoes npumadnbzx npozpamm
Maple, Matcad, Matlab, Excel.

Tunosvie 3a0auu:
Memooom Dypwve pewrums 3a0auy Jupuxne ons ypasnenus Jlaniaca 6 npsamoyeonvHuxe.

Tema 39. " ®yHKUMSA KOMILIEKCHOTO IlePeMEeHHOro.""
Jlexyus

OnpeneneHue (QYHKUUMH KOMIUIEKCHOTO TIEPEMEHHOT0, HENpPEepPhIBHOCTb, IMPOU3BOIHAS.
Huddepenumponanuie pynknuu. Ycnosus Komu- Pumana. [Tonsitue o koHhOpMHOM OTOOpaKEHUH.

Ocnognbie nonsimus memul. QyHKIUS KOMIUIEKCHOTO IIEPEMEHHOTO.

IIpakmuueckoe 3anamue

Dopma 3aHAMUA: peuleHue MUNosslX 3a0ay

3aoanus:

NeNe 1012-1027 u3 [3].

Tema 40. "UnTerpupoBanue QyHKIHA KOMILUIEKCHOro nepemeHHoro. Teopema Komm.
Huarerpan Komm"

Jlexyust

WuTerpan ot pyHKuMKU KoMIiekcHOro nepemenHoro. Teopema Komu. @opmyna HeroToHa-
Jleiibnuna. Materpansnas ¢popmyna Kommu.

OcHosHble noHAMUA memvl. UHTCTpall KOH_II/I, TCOpCMa Komiu.
HpakmuueCKoe 3ansamue

QOPMG SAHAMUA: peuleHue munoeslx 3a0ay



3aoanusa:
MNeNe 1060-1065, 1067-1069 uz [3].

Tema 41. "Psaabl Teiiopa u Jlopana. Boruers! pyHkouu.”
Jlexyus

Psinbr B komIuiekcHO# miockoctu. Psiast Teitnopa u Jlopana. Knaccudukarmst 0coObIX TOUEK.
Boruetsl ¢ynkiuu. OcHOBHasi Teopema O BblueTax. Beruucienue BbiueToB. [IpumMenenue
BBIYETOB K BBIYMCIIEHUIO UHTETPAJIOB.

OcHognvle nonamus memul:psiipl Telnopa u Jlopana, BbraeTsl pyHKINN.
IIpakxmuueckoe 3anamue

Dopma 3ansamus: peurenue munosvix 3a0a4
3adanusa:

NeNe 1073-1088 us [3].

Tema 42. " JieMeHTHI onepaluOHHOr0 ucunceHus. [IpeoopazoBanue Jlanaaca."
Jlexyus

OpuruHanel M UX H300paxKeHHsl. N3obpaxenne ¢ynkuun Xesucaiina.CpoiicTBa
npeoOpa3oBanusi Jlammaca: JMHEHHOCTH, 3aTyXaHue, 3amasfgpiBaHue. Talnmia HEKOTOPHIX
OpPUTHHAIIOB U U300paxkeHuil. 300pakeHue QpyHKIIHA, OMUCHIBAIONINX UMITYJIbCHBIE IPOIIECCHI.

OcnosHvle nonamus memul. ipeodpazoBanue Jlamnaca.
Ilpakmuueckoe 3anamue

®0pMa SAHAMUA: peuleHue munoeovlx 3a0ay

3adanusa:
NoNe 1107-1118 uz [3].

Tema 43. " InddpepeHunpoBanne 1 HHTErpUPOBAHHE OPUTHHATIOB M H300pakeHni. "
Jlexyust

HuddepenurpoBaHrie ¥ HHTETPUPOBAHHWE OPHUTHMHAIOB U H300pakKeHUN. YMHOXEHUe
u3zo0paxxenuii. Ilonsitue ceeprku. @opmyna [roamens. Tabmuma OpUTHHANIOB M U300paskeHHH.
Pemennie OOBIKHOBEHHBIX JAU(PQPEpeHInanbHbIX ypaBHEHUH W HMX CHUCTEM CpeCTBAMHU
OIEPALMOHHOIO UCYUCIICHUS.

Ocnoguvie nouamus memovl: AUPPEPEHIIMPOBAHNE U HMHTETPUPOBAHUE OPHUTHHAIOB H
HN300pakeHH.

Ipaxmuuecxoe 3ansamue
Dopma 3ansamusl: peulenue munosvix 3a0a4
3aoanusa:

NeMNe 1130-1136 us [3].

Tema 44. "O0paTHoe npeodpa3oBanue Jlansaca."
Jlexyust



[TonsitTue 006 oOpaTtHOM mpeoOpasoBaHuu. Teopembl pasznoxenus. Dopmynsl Pumana-
Mennuna.

OcHosHble nonsamus memvl:00paTHOE IpeoOpazoBanue Jlamaca.

Hpaxmuuecxoe 3ansamue

Dopma 3anAmMuUA; peueHue Munoguix 3a0ai ¢ NOMOWbIO NAKeMO8 NPUKIAOHLIX NPOSPAMM
Maple, Matcad, Matlab, Excel.

3aoanus:

NeNe 1121,1123,11128 u3 [3].

Tema 45. "Onpenenenne BepossTHOCTH. OCHOBHBIE TeOpeMbl."

Jlexyus

[IpenMeT ¥ OCHOBHBIE TOHSATHS TEOPUU BepoATHOCTEH. Kiaccmyeckoe M CTaTUCTHYECKOE
OIPENIETICHUE BEPOSTHOCTH. TeopeMbl CIIOKEHUsS M YMHOXEHUs BEpOsATHOCTEH. I'eoMerpuyeckas
BEPOSATHOCTB. Y CIIOBHAs U MOJIHAsS BeposATHOCTh. DopMmyina belieca.

Ocnoghnbie nonsimus memul.BEPOSATHOCTD, (hopmyia belieca
Ilpakmuueckoe 3anamue

@OPMCI SAHAMUA. peUulerue munoesvlx 3a0ay

3adanusa:
MNoNe 5-88 uz [3].

Tema 46. ""Cxema nocJjieqoBare1bHbIX HCIIbITAaHUH beprysim"
Jlexyust

[ToBropenne wucnbiTanuii. @opmyna bepuymmu. IlpousBoasimas ¢yukus. [Ipenenbhbie
TEOpEMBI B cxeMme bepHyrum.

OcHogHbie nonsasmus memwl. IOCTIEI0BATENbHbBIE UCTIBITAHUS bepHyIn.
Ilpaxmuueckoe 3ansmue

Dopma 3aHAMUA: peuleHie MUNo8slX 3a0ay

3adanusa:

NeNe 110-118, 145-163 uz [3].

Tema 47. "Cuayuaiinble BeJHMYHHBI. [{UCKpeTHBIE c1y4yaiiHble BeJINYMHBL."
Jlexyust

Cnyvalinple BenWYUHBI. JJMCKpeTHas ciydaiiHas BelIMurnHa. MHOTOYTOJIbHUK PAaCTIpeIeTICHHUS.
UucnoBble XapaKTEPUCTUKUA. BUHOMHHAIIBHOE, T€OMETPUYECKOE PACIIPEACIEHUE, PACIPENECIEHUE
ITyaccona. ®yukuus pacnpenenenus. [IpeaenbHbie TEOpEMBI TEOPUHU BEPOSTHOCTEMN

OcHogsHble noHsmus meMbl.'CquaﬁHBIe BCJIIMYHUHBI.

HpaKmull€CKO€ 3arAamue



@opMa 3AHAMUA: peuleHue munoesblx 3a0ay ¢ NOMOWbIO naxKkemoes npumaOHblx npozpavim
Maple ,Matcad ,Matlab ,Excel

3aoanus:

NeNe 164-187 uz [3].

Tema 48. "HenpepbiBHbIE CIyYaiiHbIE BeJIMYNHbI"
Jlexyus

HenpepeiBHas cinydaiiHas BenuurHa. DyHKIMS U IUIOTHOCTh PACIpPENEIICHUs BEPOATHOCTEH.
YucnoBble XapaKTepUCTUKU. PaBHOMEPHOE, HOPMAIILHOE, IT0KA3aTeIbHOE pacnpeneseHne. yHKIus
HAaJI€KHOCTH.

OcHognbie nonsimusi memvl. HENPEPHIBHBIE CITydYaliHbIC BETUYHHEI.
Ipaxmuueckoe 3ansmue

Dopma 3anamus: peulenue munosvix 3a0au

3adanusa:

NeNe262-306 uz[3].

Tema 49. "Cucremsl IBYX CJIy4YaiiHbIX BeJIUYHH."
Jlexyus

CucTeMbl IBYX CIy4YalHbIX BENMYHMH. UHCIOBBIC XapaKTePUCTUKH. JIByMEpHOE HOPMAIIbHOE
pacrpesiesieHue.

OcHosHble NOHAMUS meMbl: CACTEMBI ABYX CHy‘I&fIHBIX BCJIIMYHH.
Hpaxmuwcxoe 3aramue

CDopma 3aHAMUA: peuleHue munossblx 3a0ay ¢ NOMOUbIO naxKkenoes npumaanbzx npozpamm
Maple, Matcad, Matlab, Excel.

3adanus:

NoNe 408, 409 us [3].

Tema 50. "JjiemeHTHI TEOPUM KOppeasiuum. "
Jlexyust

JluneliHast M KpuBOJHMHEHHast Koppensaius. KoadduimenTsl Koppensiiiug U perpeccu 1 ux
cBoMcTBa. JIMHUM perpeccum.

OcHogHble noHsmus membvl. TAHSHHAS 1 KpHBOHHHefIHaSI KOoppeisaaus.
Hpaxmuttecxoe 3arAamue

CDopjwa SAHAMUA. peuleHue munoeoblx 3a0ay4 ¢ NOMOULbIO naxKkenoes npumadublx npozpavm
Maple, Matcad, Matlab, Excel.

3aoanusa:
NoNe535,536 us [3].



Tema 51. ". OcHOBBI MATEMATHYECKON CTATUCTHKU."
Jlexyust

OCHOBHbBIE TOHATUS MAaTEMATUYECKOM CTATUCTUKU. CTaTHCTUYECKOE paclpenciieHue
BbIOOpKU. DyHkuus pacnpenenenus. Ilonmuron u rucrorpamma. CTaTHUCTUYECKUE OLIEHKH
[IapaMeTpoB pacrpenencHus. TouedyHble U MHTEPBAIbHBIE OLEHKH MAaTEMaTHYECKOTO OXKHMIaHUs
JloBepUTENbHBI MHTEPBAJI I MATEMAaTUYECKOIO OXHMIAHWS TI'EHEPAIBHONM COBOKYIHOCTH IIPU
U3BECTHOM (HEU3BECTHOM) CPEJHEMKBAIPATUYECKOM OTKJIOHEHHH 11 HOPMAJIbHOI'O 3aKOHA.

Craructuyeckas IpoBepKa CTaTUCTUYECKUX runore3. IIpoBepka runoressl 0 MoEIN 3aKOHA
pacnpeznenenus. Kpurepuu 3Ha4MMOCTH.

OcHoeHble noHsmusi memawi.
HpaKmuH€CKO€ 3aHAmue

(DopMa SAHAMUA. peuterHue nmunoesvlx 3adaq C NOMOUWIbIO nakenoe npumaaHbzx npoepamm
Maple, Matcad, Matlab, Excel.
3aoanus:

NeNe 439-470, 501-522 uz [3].

CPC

H3zyuenue yuebnou rumepamypwr [1], [2], [3]
Pewenue 3a0au no memam

Tloo2omoska Kk MOOYIbHOMY KOHMPOLIO

5 Y4yeOHO-MeToqUYeCKOe 0OecnieyeHHe AJIsl CAMOCTOSITeIbHOI padoThl 00y4arOUIUXCH

B nenom BHeaynuTOpHas caMOCTOsITENIbHAsA paboTa CTyIeHTa IpU U3yYEeHUH Kypca BKIIIOUAET
B ce0s creayromue BUibl padoT:

—npopaboTka (M3ydeHue) MaTepuaIoB JCKIU;

— YTEHHUE U NpopadoTKa pEKOMEHI0BAHHOW OCHOBHOM U JIOTIOJIHUTEIbHON JIUTEPATYPhI;

— MOATOTOBKA K MPAKTUYECKUM (CEMHUHAPCKUM) 3aHATHIM;

— TOHUCK M TPOpaboTKa MaTepuaioB u3 MHTepHeT-pecypcoB, NEPUOIUUECKOM MedaTy;

— BBINIOJIHEHUE IOMAIIHUX 33aHui B OpMe TBOPUECKUX 3aJaHUM, Keiic-cTainu, TOKJIaJ0B;

— MOATOTOBKA MPE3eHTALUHN ISl HIUTIOCTPALIUH JOKJIA/10B;

— BBINIOJIHEHNUE KOHTPOJILHON paboThI, €CIIU MPEyCMOTPEeHa YUeOHBIM IUTAHOM JAUCIUIUINHBL;

— MOATOTOBKA K TEKYILEMY U UTOTOBOMY (IPOMEXYTOUYHAsI aTTeCTaIUs) KOHTPOJIIO 3HAHUH
M0 TUCIUTUIAHE (PK3aMeH ).

OcHOBHast 10711 CaMOCTOSITENIBHOW pPabOThl CTYAEHTOB MPHUXOJUTCS Ha MPOpabOTKy
PEKOMEH/IOBAaHHOM JIUTEPATypbl C IEJbI0 OCBOEHHUS TEOPETUYECKOro Kypca, IMOATOTOBKY K
NPaKTUYECKUM (CEMUHAPCKUM) 3aHATUSAM, TEMaTHKa KOTOPBIX MTOJHOCTHIO OXBATHIBACT COJIEPKAHHE
Kkypca. CamocrosiTenbHas paboTa Mo MOJAr0TOBKE K CEMUHAPCKUM 3aHATHSIM IPEANoiaraeT yMeHue
paboTaTh ¢ mepBUYHON MHPOPMALUEH.

6 @DoHA OUEHOYHBIX CpPeICTB /ISl INPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH
o0y4arommxcst N0 JMCIHHUILIMHE

6.1 Cmpyxkmypa ¢ponoa ouenounvix cpeocme



@DOH/T OLIEHOYHBIX CPEICTB IS MPOBENCHUS MPOMEKYTOYHOW aTTECTallMu O0yJaIONIuXCs M0
quctuIinHe «MaTeMaTrkay MpeCcTaBleH B MPUIOKEHUN K paboueld mporpaMMe JTUCIUIUIMHBI U
BKJIFOYACT B ceOs:

— TIepeYeHb KOMIIETCHIIMH C yKa3aHHEM JTarnoB MX (OPMHUPOBAHHUS B IPOIIECCE OCBOCHUS
o0pa3oBaHus; IepeUeHb KOMIIETEHIINH C YKa3aHUEM 3TaIoB X (POPMUPOBAHHUS B TIPOIIECCE OCBOCHUS
00pa3oBaTeNbHON MTPOTPaMMBI;

— OIHMCaHME MOKa3aTeIe U KPUTEPUEB OLICHUBAHUS KOMIIETCHIIMN HA Pa3IMYHbBIX dTanax ux
(dbopMUPOBaHUS, OTIMCAHUE TIIKAJI OIICHUBAHMUS,

— THIOBBIC KOHTPOJBHBIC 3a/IaHHMS WM MaTepHaIbl, HEOOXOIUMBIC ]ISl OIEHKH 3HAHUH,
YMEHUH, HABBIKOB M (WJIM) ONBITa ACATEIBHOCTH, XaPaKTEPU3YIOIMIMX ATarbl (HOPMHUPOBAHHS
KOMIICTCHITHIA;

— METOJMYECKUE MaTepHuasbl, ONPEACISAIONIME MPOUEAYypbl OICHUBAHUSA 3HAHUW, YMEHUH,
HaBBIKOB M (MJIM) OIIBITA ICATEIILHOCTH, XapaKTePU3YIOIIHUX dTabl (POPMUPOBAHUS KOMITCTCHIIHH.

6.2 Ilepeuenv 60npoCco6 K NPOMENCYMOUHOI AmMmMeCMayuu.
Ilepguviii cemecmp (ax3amen)

1. Ilonsarue onpenenurens N-oro nopsaka. OnpeaeauTen BTOPOro U TPEThEro MOPSIKOB, UX
CBOWCTBA.

2. MuHOpHI U anredpanvdecKkue JOTOTHEHUS.
Marpunpsl. [eiictBus Han matpunamu. OGpaTHast MaTpuLa.
DnemeHTapHbIe IpeoOpa3oBaHus MaTpull. PaHr MaTpuibl.
HccnenoBanue cucreM JIMHEHHBIX ypaBHeHul. Teopema Kponekepa-Kamnemin.
Pemenue cucremsl JIMHENHBIX YpaBHEHU MeTOo10M Kpamepa.
Pemrenne cucreMsl JIMHEMHBIX ypaBHEHUN MeToIOM ['aycca.
Pemenue cuctemMbl TMHEMHBIX YpaBHEHUN METOJJOM 00paTHOW MaTpPHUIIbI
. CucteMbl KOOpAMHAT (MPSIMOYTOJIbHBIE, MOJISPHAs, IMIMHIpUYECKas, cheprudeckas).

10 IIpoekuys HaNpaBIEHHOTO OTPE3Ka Ha OChb. PaccTosiHME MEX Ty IBYMsI TOUKAMM.

11. Jlenenue oTpe3ka B JaHHOM OTHOLICHUH.

12. TlonsiTHe BEeKTOpA, IMHEHHBIC OTICPAIIUU HAJl BEKTOPAMH.

13. IloHsATHEe NMHEHHON 3aBHCHMOCTH BEKTOpOB. HeoOXoanMble M JOCTaTOYHBIE YCIIOBHS
JIMHENHOM 3aBUCUMOCTH JIBYX, TPEX BEKTOPOB. JIMHENHAs 3aBUCUMOCTb YETBIPEX BEKTOPOB.

14. TlonsaTtue Ga3uca. PaznoxeHne BEKTOpa MO AEKapTOBY MPSIMOYTOJbHOMY 0a3ucy.

15. /Inuna Bexktopa. Hampainstomue KOCUHYCHI.

16. OnpeneneHue CKaJsIpHOIO TPOU3BEJEHHs, CBOWCTBA. BbIpakeHHe CKaJIspPHOTO
IIPOU3BEICHNUS B IEKAPTOBBIX KOOpAUHATAX.

17. OnpeneneHnue BEKTOPHOTO TPOM3BENEHUsS, CBOWCTBA. BbIpaxeHHe BEKTOPHOTO
IIPOU3BEJICHNUS B IEKAPTOBBIX KOOPANHATAX.

18. MexaHHUYECKUIl CMBICI CKAJISIPHOTO U BEKTOPHOT'O MPOU3BEICHUIA.

19. CwmenranHoe Mpou3BeICHNE BEKTOPOB, CBOICTBA. BhIpakeHnEe CMEIIaHHOTO IPOU3BEICHUS
B JIEKAPTOBBIX KOOPAMHATAX.

20. YpaBHeHWe JMHMM Ha IUIOCKOCTH. YpaBHEHHE JMHUH B TOJSPHBIX KOOpPIMHATAX.
ITapameTrpuueckoe 3aaHue JIMHUH.

21. PasznuuHbie BUABI ypaBHEHHS NpSAMOi (00IIee, B OTpe3Kax, KAHOHHYECKOE, C YTIIOBBIM
K03 PULIMEHTOM, TPOXOASIIEH yepe3 ABe TOUYKH, HOPMUPOBAHHOE, TapaMeTPUYECKHE YPaBHEHNUS).

22. Yrom Mexmy JABYMS TPSIMBIMH. YCIIOBHS TEPIEHAUKYISPHOCTH W TapauIeIbHOCTH
IPSIMBIX.

23. OTKIJIOHEHWE TOYKH OT MPSMOI. YpaBHEHHUE MMy4YKa MPSMBIX.

24. PaznuuHble BUABI ypaBHEHMs IUIOCKOCTH (oOIee, B OTpe3KaX, MPOXOJIIeH uepe3 Tpu
TOYKH, HE JIeXKAIUX Ha OJHOM IIPSIMOI1, HOpPMHUPOBAHHOE, KAHOHUYECKOE).

25. Yron Mexay ABYMS IUIOCKOCTSIMH. Y CJIOBHS MapaJlIebHOCTH U MEPHEHIUKYISIPHOCTH
IUIOCKOCTEM.
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26. OTKJIOHEHHE TOYKHU OT MIIOCKOCTH. [TydoK U CBsI3Ka IIIOCKOCTEH.

27. IlpsiMas B mpOCTpaHCTBE. YTOJ MEXAY MPSMOIl U MIOCKOCTHIO.

28. Jlunuu BTOpOTO MopsaKa (IUTUIC, TUIIepOoIIa, mapadoia) ¥ UX KAHOHUYECKHE yPaBHEHUSI.

29. TloHsATHS TOBEPXHOCTEH BTOPOTO MOPSJIKA, UX KiIacCU(PUKALINSL.

30. IIpenen mocienoBaTenbHOCTH. BeCKOHEYHO Majible MOCIIE0BATEIbHOCTH.

31. IIpenen pynkiuu, beckoneuno 6ombime GyHKuu. OrpaHuyeHHBbIE PYHKITUH.

32. OCHOBHBIE TEOPEMEI O TIPE/IENIax.

33. IlepBblil 3amMevaTeabHBIA MPEeN U ero NPUMEHEHHE K PAaCKPBITUIO HEOIpeaeIeHHOCTEN
Buja (0/0).

34. Ywucino e. Bropoii 3ameuarenbHblil peaen. Harypanpabie JorapudMel.

35. HemnpepsiBHocTh GyHkuuid. CBoiicTBa HempepblBHBIX (yHKuuA. Kiaccudukamms touek
pas3pbiBa.

36. CpaBHeHHE OECKOHEYHO MAJIBIX.

37. Omnpenenenre Npou3BOJHON, ['eoMeTprUYECKUil CMBICI TPOU3BOTHOM.

38. OcnoBHeble npaBuia quddepenmpoBanus. Tadnuia Mpou3BOIHBIX.

39. Muddepenuman ¢ynkuuu. ['eomerpuyeckuit cmbicn audpdepennuana. Ilpumenenue
muddepeHnmana B IpUOINKEHHBIX BHIYUCICHUSX.

40. IIpousBoaHbie B nU(PEpEeHITNATBI BBICIIHX MTOPSIIKOB.

41. MexaHWYECKUN CMBICI MPOU3BOIHON NIEPBOTO U BTOPOTO MOPSIIKA.

42. YpaBHEHHUE KacaTeJIbHON U HOPMAaJU K JIMHUU.

43. Paznoxenue Qynkmmii o dopmyrne Teiinopa. Ilpumenenune dopmynsr Telinopa B
NPUOIMKEHHBIX BBIUMCICHUSIX.

44. Ilpasuino Jlonurtans. Berunciienue npenenos ¢ MoMoLIp0 Ipasuiia Jlonurans.

45. UccnenoBanue moseneHus GyHkiuil. Bospactanue u yObIBaHUE (YHKIIHH.

46. DKCTpeMyMBbI () yHKIIHH.

47. HaubGonblee 1 HaMMeHbIIee 3HAUECHUS (PYHKIIMH HA OTPEe3Ke.

48. BrIMyKIOCTh ¥ BOTHYTOCTH KpUBO. Touku nepernda. ACUMITOTHI KPUBOIA.

49. OO6mwuit ian uccnenoanus pynkuuu. [Tocrpoenue rpadukos.

50. JnwHa qyrH U ee MpOU3BOIHAS.

51. TlonsTHe M BBIUMCIIEHNE KPUBU3HBI KPHUBOH.

52. Pagmyc u Kpyr KpUBU3HBL. JBOIIIOTA M HBOJIHLBEHTA.

53. TlonsaTtue QyHKIMM HECKOIbKUX MepeMeHHbIX. O0nacTh onpeaeneHus, TeoMeTpHIECcKoe
n3o0pakeHue. JINHUHM U TOBEPXHOCTH YPOBHSL.

54. Yacrusle npousBojnble. [lonuelii quddepennnan u ero npuMeHeHue B NPHOIMKEHHbBIX
BBIYUCIICHUSIX.

55. KacarenbHas I0CKOCTh U HOPMaJb K TOBEPXHOCTH.

56. DxcTtpemyM (JOKaJbHBIN M YCIOBHBIN) () YHKIIMHA HECKOJBKUX MepeMeHHbIX. Hanbombiee
U HauMeHbIlIee 3HaueHHsI (QYHKIIMU B 3aMKHYTOH 00JacTu.

57. Meton HaUMEHBIINX KBAAPATOB.

58. KommuiekcHble uncia B anredpandeckoil, TpUroHOMeTpUYEeCKO 1 MoKa3aTeabHOl Gopme.
OcCHOBHBIE ICHCTBHS HaJ KOMIUIEKCHBIMHU YHCIIaMHU

59. HeormpeneneHnHblit HHTErpaJl U €rO CBOWCTBA.

60. HenocpencrBeHHoe nHTerpupoBanue. IHTErpupoBaHue METOIOM 3aMEHOH MepeMEHHOM.
WHTerpupoBaHue 1o 4acTsM.

61. Ipocreiimue panmoHaIbHBIE JPOOU M UX HHTETPHPOBAHUE.

62. PaznoxxeHue parnuoHanbHOW OpoOu Ha mpocteimme. VHTerpupoBaHue parMoHaIbHBIX
TIpOOeH.

63. WuTerpupoBanue upparoHAIbHBIX (DYHKIHA.

64. VHTerpupoBaHue HEKOTOPHIX KJIACCOB TPUTOHOMETPUUECKHUX (DYHKITHIA.

65. OnpeneneHHbIN UHTETPaN U €r0 CBONCTBA.

66. Brruncienne onpenenennoro uarerpaia. @opmysa Hetorona-Jleitonmuia.

67. 3ameHa mepeMeHHOM B olpeielIeHHOM UHTerpaie. IHTerpupoBaHue mo 4actsim.



68. HecoOcTBeHHBIE HHTETPAIBI MIEPBOTO H BTOPOTO POja

69. IlpuOnmKxeHHBIE METOABI BBIYMCICHHS  OINPEICICHHBIX HMHTETPAIOB:  (OPMYIIBI
IPSIMOYTOJIBHUKOB, Tparneuui, napados.

70. Teomerpuyeckue NPHIOKECHUS OINPEACICHHOTO HWHTErpayia (BBIYMCICHHE IUIONIAIN
TUIOCKOW (DPUTYpBI, ITTMHBI IyTH KPUBOH, 00beMa Tea, IUIOIIAJAN MOBEPXHOCTH BPAIICHU).

71. ®usnyeckue MPUIOKECHUS ONPEACICHHOIO MHTErpaja (HaXoX/JAeHHe KOOPIUHAT IIEHTpa
TSKECTH, CTATHYECKUX MOMEHTOB, MOMEHTOB HHEPIIMHU, pAOOTHI IEPEMEHHOM CHIIbI, TaBICHHS).

Bmopoii cemecmp (3auem)

1. Ilonatue ABOMHOIO UHTETpaJia U €TO0 CBOMCTBA.

2. Beruucienue nBoMHOr0 HHTETpaia. J[BoiHON HHTETpa B MOJSPHBIX KOOPIWHATAX.

3. Beruucnenue miomazan miockux Guryp u 00beMoB Tel ¢ TOMOIIBIO IBOHHBIX HHTETPAJIOB.

4. ®OusnuecKkue NPUIOKEHUS JABOMHOIO HHTerpajga  (BBIUMCIEHHE MacChl BELECTBA,
KOOpJMHAT LIEHTPA Macc IUIOIIAN, CTATHYECKMX MOMEHTOB, MOMEHTOB UHEPLIUN).

5. IloHsATHE U BBIYUCIIEHHE TPOMHOIO MHTETpaa.

6. TpoiiHoii MHTErpa B MWIMHAPHIECKUX U CPEPUIECKUX KOOPAUHATAX.

7. Bpluncnenue oobema Tella ¢ MOMOIIBIO TPOWHOro MHTerpana. Ou3nuecKkue NpUIoKEeHUs
TPOMHOr0 MHTETpaA.

8. IloHsTHE KPUBOJIMHEHHOIO UHTErpaia Mo JUIMHE TyT'H €ro CBOMCTBA, BEIUUCIICHHE.

9. KpuBonmHEHHBIN HHTETPAJ IO KOOPIUHATAM, €0 CBONCTBA, BEIYUCIICHHE.

10. dusnueckue NpUIOKEHUS KPUBOJIMHEHHBIX MHTEIPaJIOB (BBIYMCICHHE MAacChl KPHBOH,
paboThI IEPEMEHHOM CHJIbI HA HEKOTOPOM KPUBOJIMHEWHOM ITYTH).

11. ®opmyna ['puna. YciaoBus HE3aBUCUMOCTH KPUBOJIMHEHHOIO HHTErpaja 2poja OT IIyTH
MHTETPUPOBAHUS.

12. TloHsATHE MOBEPXHOCTHOTO MHTETpalia, €ro BHIYHCICHHE.

13. ®opmyna Crokca.

14. ®opmyna Octporpaackoro-I'aycca

15. Cxanspubie mnons. Jluaum ypoBHA. I[Ipou3BogHas 1O HaMpaBIEHUIO W TPAIUEHT
CKaJIIPHOT'O TOJIS.

16. BekropHbie nost. BekTopHbIE THHUH.

17. Tlupkynsiuusi U pOTOP BEKTOPHOTO MOJIS.

18. TloTok M AMBEPTEHIHSI BEKTOPHOTO TOJISI.

19. Omnepatops! ["'amunbToHa 1 Jlannaca 1 HEKOTOPbIE UX TPUMEHEHHUS.

20. TpyOuarsie, Oe3BUXpEBbIC BEKTOPHBIE MONISA. [loTeHIIMANbHBIE BEKTOPHBIE TTOJIS

21. TuddepeHumanbHble ypaBHeHHs THiepBoro mnopsaka. OcHoBHble MOHATUS (oOiee
pelieHue, yacTHoe peuieHue, 3anada Komm).

22. T'eomerpuueckas uHTepnperanus U epeHIaIbHOr0 YpaBHEHUS IEPBOro MOpsiiKa

23. JluddepeHnmanbHbie  ypaBHEHUS C pPa3leNSIONIUMUCS TepeMeHHbIMU. OIHOpPOIHBIC
Qg depeHIaIbHbIe ypaBHEHUS.

24. Jlunetinsie nuddepennmanbapie ypaBHeHHs. Pemenne merogom bepHymn u Bapuanuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX.

25. YpasHenus beprymm.

26. luddepeHumanbable ypaBHEHHMs BTOpOro mopsiaka. Teopema O CyIIECTBOBaHUM U
€MHCTBEHHOCTH pelieHus quddepeHInaIbHOro ypaBHEHUs. | eOMeTpUUeCK il CMBICT TEOPEMBI.

27. YpaBHEHUS, JOMYCKAIONIUE TOHMKEHHS TOPSIKA.

28. JluHeliHBIe OJHOPOAHBIE TH(PepeHIaTbHbIC YPaBHEHHS BTOPOTO MOPSIIKA.

29. JluHeliHbIe OJHOPOAHbIE YPaBHEHUS C IIOCTOSHHBIMHU KO3 UIIMEHTAMH, UX PELICHHUE.

30. HeomgHopoaHbie TUHEHHBIC YpaBHEHUS BTOPOTO Nopsaka. CTpyKTypa OOIIero pemeHus .

31. HaxoxaeHue 4yacTHBIX PELICHUI METOJAOM BapHAallMU MPOU3BOIBHBIX OCTOSHHBIX.

32. HeonHoponaHble  JUHEWHBIE  YpaBHEHUS  BTOPOrO  MOpAAKAa C  IOCTOSHHBIMU
ko3 uurenTamMmu. Mero HeonpeaeIeHHbIX K03()OUIIUEHTOB.



33.
34.
35.

MaremaTHuecKue MOAETH HEKOTOPBIX (PU3MUYECKUX MPOIIECCOB.
HccnenoBaHre MEXaHU4ECKUX KOJIeOaHUH.
Cucremsl TUHEUHBIX  aAuddepeHInaNbHbIX  YpaBHEHHUH C  MOCTOSHHBIMH

koa(durmenTamu, oOITHE TOHITHS.

36.

MeToapl pemeHust CUCTEM JIMHEHHBIX U (epeHInalbHBIX YPAaBHEHUN C TTOCTOSSHHBIMU

koa(urmeHTamu.

37.

[Tonsitue ycronumBoctu 1o JlsmyHoBy. Touka mokost cuctemsl auddepeHInambHbIX

yYpaBHEHUH. Y CTOHYMBOCTh OJHOPOAHBIX CHCTEM JIMHEWHBIX AN((EpeHINAIBHBIX YpPaBHEHHH C
NOCTOSIHHBIMU K03 punimenramu.

38.
39.

Ditnepa.

40.
41.

psn.

42.
43.

Y CcTOMYMBOCTH MO TIEpBOMY NMpUOIIKeHHI0. MeTon dhyHkwmit JIsmyHoBa.

UucneHHoe penieHne 0ObIKHOBEHHBIX Au(epeHnnanbHbIX ypaBHEHUN U cUCTeM. MeToa
Meron Pynre-Kyrra.

Ornpenenenne unciaoBoro psana. Cymma psga. CXoIuMocTh psija.

CX0IMMOCTh «T€OMETPUUECKOroy» psia. ['apMoHndeckuii 1 0000IIeHHBII TapMOHUYECKUN

Heo0xoauMelii Ipu3HaK CXOAUMOCTH psia
JlocraTouHble IPU3HAKK CXOAUMOCTH psna ([JanamOepa, pagukanbHbI U1 UHTETPAJIbHBIN

npusHaku Korm).

44,
45.
46.
47.
48.
49.
50.

3nakouepenyromuecs psaapl. Teopema Jlelioauma.

3HaKonepeMeHHbIE PsIbl. AOCOTIOTHAS U YCIOBHAS CXOJUMOCTb.

OcHOBHBIE TIOHATHS (PYHKITMOHAIBHBIX PS/IOB.

Crenennsie psaabl. Teopema Abens. O0IacTh CXOAUMOCTH CTEIIEHHOTO PSAA.
JuddepeHnmrpoBanue 1 UHTETPUPOBAHUE CTETICHHBIX PSIOB.

Psaner Teitnopa u Maknopena. Paznoxkenue GyHKIMI B psabL.

IIpuMeHeHnEe CTENEeHHBIX PAIOB K BBIYHUCICHHUIO NPEEIIOB, ONPEACICHHBIX NHTETPAJIOB,

NpUOJIMKEHHBIX 3HAUCHUH (QYHKIIUH.

51.

[IpuMeHeHHe  CTENMEHHBIX PSIOB K PEHIEHHIO OOBIKHOBEHHBIX AH(DdepeHInanibHbIX

YpaBHEHUM.

52.
53.
54.
55.
56.
57.

Psnslr @ypre. Pasnoxxenune B pag Pypre nepruoanyeckoid (yHKIUHU ¢ IEPUOJIOM 2TL.
Paznoxenue B psag Pypbe YSTHBIX U HEUETHBIX (YHKIUI.

Paznoxenue B psin @ypbe HEIEpUOAUUECKOW (YHKIUH.

Psag ®ypbe s yHKIMHU ¢ iepruoaom 21,

Nurerpan Oypse.

[TpeoOpaszoBanus Oypre.

Tpemuii cemecmp (3x3amen)

1. Pemenne mpoctedmmx audQepeHraibHbIX YpaBHEHHH IMEpPBOro MOpsAKa B YaCTHBIX
MIPOU3BOJIHBIX.
2. Tunel ypaBHEHWIl BTOpPOro TMOpsAKa B YacTHBIX NPOM3BOJHBIX. [IpuBeneHue K

KaHOHUYECKOMY BUJLY.

3.

LN A

10

11.
12.
13.

VYpaBHeHue konebanus cTpyHsl. Meron ®ypee.
YpaBHEHHE TEIIIONPOBOAHOCTH ISl KOHEYHOTO cTepxkHA. MeTon Pypee
VYpasuenue Jlannaca. Merog @ypre
MerTo ceToK.
Onpenenenre GyHKINN KOMITJIEKCHOTO IIEPEMEHHOT0, HEPEPHIBHOCTD.
Huddepenuupyemocts. YcnoBusa Komu-Pumana.
. IlonsTHe 0 KOH(HOPMHOM OTOOPAKEHHH.
HNHuTerpan oT GyHKIIMKM KOMIUIEKCHOTO iepeMeHHoro. Teopema Ko
. Panpt Telinopa u Jlopana. Paznoxenue ¢pynkuuii B psiasl Teitnopa u Jlopana.
Brruucnenue BoueToB (QYHKITHIA.
IIprMeHeHrEe BBIYETOB K BBIYMCICHUIO HHTETPAJIOB.



14.

15

16.
17.

18

Hauanbnas ¢ynkuus u ee uzodpaxenue. M3obpaxenune GpyHkuun XeBucana.

. CpoiicTBa nmuHEHHOCTH M300paxeHus. Teopema cMeeHusI.

Tabnuia HEKOTOPBIX N300paKEHHIA.

N306paxkeHne npon3BOIHbIX.

. IlpumMeHeHne onepanoHHOr0 UCYHUCICHUS K PelIeHHIO Au(PepeHInanbHbIX YpaBHEHHHA

N UX CUCTEM.

19.
20.
21.
22.
23.
24.
25.
26.

Knaccuueckoe, cTaTUCTHYECKOE U TEOMETPUUYECKOE OIIPEIEIEHUE BEPOSATHOCTH.
Teopemsl CIOKEHNSI U YMHOKEHUS BEPOSTHOCTEH.

®opmyna noaHou BepoaTHocTH. Popmyina beneca.

®dopmyna bepaymmu. [IpousBoasimas GyHKIuU.

Acumnrornueckue Gopmyisl B cxeme bepuysu.

JIucKpeTHbIE cilydaliHble BETUYHUHBI U UX YUCIOBBIE XapaKTEPUCTUKH.

DyHKIHUA paclpenesIeHUs CIy4aliHON BEJIUYMHBI.

3aKOHBI  paclpencieHus JUCKPETHBIX ~ CIy4alHBIX BEJIMYMH: OMHOMMAJIBHOE,

reOMETPUIECKOe, TUIIEPreOMETPUYECKOE pacipeienenue, pacipenencaue [lyaccona.

27
28
29
30
31

. HenpepsiBHbIe citydaiiHble BEJIMYMHBI U UX YUCIOBBIE XapaKTEPUCTUKH.

. IInoTHOCTH pacnpezeneHus: BEpOATHOCTEN.

. PaBHOMepHOEe 1 mOKa3arenbHOE pacnpenenenue. OyHKIUs HaleKHOCTH.

. HopmanbHoe pacnipenenenue, ero napamerpsl. [IpaBuio Tpex curm.

. CucteMbl IByX cilydailHbIX BelMYMH. DYHKIUS paclpenesieHus] IByMEpHOH ciydailHoN

BEJINYHMHBI, CBOMCTBA.

32
33

. BeposiTHOCTH monaanus c1y4yallHOM TOYKA B MPSMOYTOJIBHUK, B IPOU3BOJIBHYIO TOUKY.
. ImoTHOCTh pacnpencieHuss BEPOSITHOCTEW HENPEPHIBHOW JBYMEPHOM  CIy4ailHON

BCJINYHHBI.

34
35

MOMCHT.

36.
37.
38.
39.
40.
41.
42.
43.
44,

. 3aBHCHUMOCTh U HE3aBHCUMOCTh CﬂyqaleBIX BCJIINYHH.
. UucmoBslie XapaKTCPUCTHUKU CUCTEM JIBYX CJ'Iy‘IaI\/’IHHX BCJINYHH, KOppCJIHI.[HOHHLIfI

JIBymMepHOE HOPMAJIbHOE PaCIIPEACIICHUE.

IIpenenbHBIE TEOPEMBI TEOPUH BEPOSTHOCTEN

CraTtuctuyeckoe pacrpeienenue BbIoopku. OyHKIUS pacpeieeHusl.

[Tonuron u rucrorpamma.

Hecmeniennsie, 3pQpeKTUBHbBIE U COCTOATENbHBIE OLIEHKH.

['enepanbHas, BbIOOpoUHas cpenHsd. ['eHepaibHas, BbIOOpOUHas JUCTIEPCHS.
JloBEpUTENBbHBIN HHTEPBA U1l MATEMAaTUYECKOrO OXKUAAHU .

KoppensauroHHas 3aBUCHMOCTb.

JInneiinasa xoppensanusa. HaxoxkaeHue HeU3BECTHBIX [TapaMeTPOB YPAaBHEHUS PETPECCUU

MCETOJJOM HAUMCHBIINX KBAApPATOB.

45.
46.
47.
48.
49.
50.
51.

KoadduiuneHT koppensuuu 1 ero CBOMHCTBa.

HyneBas 1 KOHKYpHUPYIOILAs TUITOTE3HI.

Omunbxu nepBoro u BToporo poja. Kpurnueckas o0macts.

YpoBEHb 3HAUUMOCTH KPUTEPUSI.

ITpoBepka runores o 3akoHe pacnpenenenus. Kpurepuit Ilupcona.

[Tonsitue annmpokcumanus GpyHkiuuu.JInHeliHas, HemMHEeHHas annpoKCUMAaIs QyHKIIHM.
WNutepnonuposanue Gpynkuuii. UaTepnonsunonasie MHorowieHs! Jlarpanka n HeroroHa.

7 PexoMeHayemasi Jiureparypa

7.1 Ocnosnaa numepamypa

1.

[TuckynoB H.C. JIuddepennmanbaoe 1 HHTETPATBLHOE UCYUCIICHHUS B 2-X TOMaX: Y YeOHHK

11t BTy30B - M: UnaTerpan-Ilpecc, 2003 r., 544



7.2 /lononnumenvnan aumepamypa

2. Ky3nenoB JI.A. COopHUK 3amaHuii 110 BbIcied matemartuke. - Cankr-IlerepOypr.: Jlans,
2008. - 239c.

3. Hanxo II. E., [TonnoB A. I'., KoxeBaukoBa T. f. Beiciiasg maTeMatvka B yOpaKHEHUSIX U
3amavax: yue0. mocobue: B 2 4. — M.: Breicmras mikosna, 1999

8 MeToauyeckue yKazaHus 1jisl 00y4al0IHUXCH 110 OCBOCHUIO JUCHMUIIJIMHBI

Mertonuka npernosaBaHus JaHHON JMCLMIIIMHBI IPEeIIoaraeT YTeHue JeKIUH, IpoBeIeHIe
IPAKTUYECKUX (CEMMHAPCKMUX) 3aHATUM, TPYNIOBBIX M HWHAMBUAYAJIbHBIX KOHCYJIbTAUUN I10
OTJeNbHBIM (Haubojee CIOXKHBIM) crenuduueckuMm mnpobiemMaMm aucuuiuinHbl. Ilpegycmorpena
camocTosiTeNlbHasi padoTa CTYIEHTOB, a TaKKe IPOXOXKICHHWE AaTTECTAIMOHHBIX HWCIBITAHUN
IPOMEKYTOUHON aTTecTaluu (3K3aMeH).

Jlekyuu TIOCBSIIAIOTCS PACCMOTPEHHIO HamOoJee BAXKHBIX KOHIENTYaJbHBIX BOIPOCOB:
OCHOBHBIM IOHATHUSIM; TEOPETUYECKHMM OCHOBaM pa3pabOTKM CTpaTeruy, OpraHU3aluM HX
3¢ (deKTHBHON pean3annu; 00CYKIESHUIO BOIPOCOB, TPAKTOBKA KOTOPBIX B JIMTEpAType €Ile He
ycToslach MO0 SIBISETCS MPOTHUBOPEUMBOW. B Xoze siekumit cTylaeHTam cieqyeT MOArNOTOBHUTH
KOHCIICKTHI JIGKIIHfII KpaTKo, CXEMAaTU4HO, ITOCICA0BATCIILHO (1)I/IKCI/IpOBaTI) OCHOBHBIC ITOJIOKCHUA,
BBIBO/IbI, (DOPMYJIMPOBKH, OOOOIIEHUS; [MOMEUYaTh Ba)KHbIE MBICIIHU, BBIIENATH KIIIOUEBBIE CIIOBA,
TCPMHHBI; IPOBECPATH TCPMUHBI, ITIOHATHA C ITOMOLIBIO 3HIIPIKJ'IOH€IH/II>1, CHOBapeﬁ, CIIPaBOYHHKOB C
BBINKMCBIBAHUEM TOJIKOBAaHUH B TeTpajb; O0O3HAYUTH BONPOCHI, TEPMHUHBI, MaTepuan, KOTOPbIH
BBI3BIBACT TPYAHOCTHU, IIOMCTUTH U MONBITATHCA HaWTH OTBET B peKOMGHHyeMOﬁ JIUTECpaType. Ecan
CaMOCTOSITENIFHO HE yJaeTcs pa3o0parhcsi B MaTepHualie, HeOOXOAUMO COPMYIHPOBATH BONPOC U
3a[aTh MPETOIaBaTeIt0 Ha KOHCYIBTAIINH, HA TIPAKTHYECKOM 3aHSTHH.

KoHKpeTHBIE METOIMKH, MOJAEIH, METOAbBl M HWHCTPYMEHTHI pa3paOOTKH, NPUHATHA,
ONTUMHU3AIINU CTPATCTUYCCKUX YIIPABICHUCCKHUX peHIeHI/If/'I pacCMaTpruBaOTCA Ha IMPAKTUYCCKUX
3aHATUSX.

Llenwio nposedenus npakmuueckux (CeMuHapcKux) 3aHAmuil BIsSETCs 3aKperieHre 3HaHUI
CTYACHTOB, TMOJYYEHHBIX MUMHU B XOJI€ W3y4Y€HHs IUCLUIUIMHBI Ha JEKIMSIX U CAMOCTOSTEIHHO.
HpaKTI/I‘-ICCKI/Ie 3aHATUSA IPOBOJAATCA, B TOM YUCJIIC, B (bopMe CCMHUHAPOB, HA HUX IPCACTABJIAIOTCA U
00CYX/1at0TCs TOKJIAAbI, 00CYX/Ial0TCS BOIPOCHI M0 TeMe (JUCKYCCHH), pa30UparoTcsi KOHKPETHbIE
CUTyallul M3 TPAKTHKU pOCCHfICKOFO TOCYyJapCTBEHHOIO W MYHUIMIIAJIBHOI'O YIIPABJICHUA,
IOPOBOJIUTCS ~ TECTUPOBAHHE, MPOBOJIATCA OINPOCHl, TaKXKe IMPEIyCMOTPEHO  BBIOJHEHHE
MPAKTUYCCKUX 3a)1aH1/1171. JIJUI MOATOTOBKHU K 3aHATHAM CEMHHAPCKOI'0 THIIA CTYACHTHI BBIITOJIHAKOT
npopaboTKy paboyeil mporpaMMbl, OPUEHTHPYSICh Ha BOMPOCHI Il OOCYKIEHUS, YAETssl 0ocoboe
BHUMAaHHEC LM W 3aJadaM, CTPYKTYypEC U COACPKAHUIO JUCHUIINIMHBI, KOHCIICKTHUPOBAHUC
UCTOYHUKOB; pabOTy C KOHCIEKTOM JIEKIHH; MOJArOTOBKY OTBETOB K KOHTPOJBHBIM BOIPOCAM,
IIPOCMOTP PEKOMEHAYEMOM mnuTeparypsl. [IpakThdeckue 3aHATHS TPOBOIATCA IO Y3JIOBBIM H
HanOoJiee CIIOKHBIM BOIPOCaM (TeMaM, pasJieliaM), OHU MOTYT OBITh ITOCTPOEHBI KaK Ha MaTepuae
OJTHOW JIEKIIMW, TaK ¥ Ha COAEP)KaHUHM OTIEIBHOTO BOMpoca (BOMPOCOB) JIEKIHUH, a TAaKXKE II0
onpenenéHHOW TeMe Oe3 YTeHHs MNpeABAPUTENbHON Jekiuu. [naBHas 0coOeHHOCTh JHO0ro
CeMHHapa - HaJM4YWe DIIEMEHTOB ITUCKYCCHH, TPOOIEMBI, IUAIOTa MEXIY MperojaBaTelieM Hu
o0yyaromuMucs U caMuMu odydaronumucs. CeMHHaphbl BHICTYNAIOT (OPMOI TEKYIIET0 KOHTPOJIS
3HaHUN 00yyaroIUXCst

HpI/I HU3YUCHUUW JUCHUIIIINHBI UCTIOJIB3YIOTCA NHTCPAKTUBHBIC MCTO/AbL O6y‘-I€HI/I$I, TaKHC KakK:

1. JIexknus:

— mpobneMHas JeKIMs, Mpeanojaramnas H3JI0KEeHHe Marepuaisa uepe3 MpoOIeMHOCTh
BOIIPOCOB, 3a1a4y uiau cutyauuil. [Ipu 3T0M mpouecc nmo3HaHHs MPOUCXOAUT B HAYYHOM ITOMCKE,
JIaJIore ¥ COTPYAHUYECTBE C MIPENOaBaTeNIeM B IIPOLIECCE aHAIN3a U CPABHEHUS TOUYEK 3pEHMS;



— JeKUusA-BU3yalM3alMs - MoJada MaTepuana OCYIIECTBISETCS CPEACTBAMM TEXHUYECKHUX
cpeAcTB OOy4eHMsI ¢ KPaTKUM KOMMEHTHPOBAHHEM JIEMOHCTPUPYEMbIX BU3YallbHBIX MaTepUaJIOB
(mpe3eHTanuil).

2. Cemunap:

— TEMaTUYECKUM CEeMHHAap - 3TOT BHUJ CEMHMHapa TOTOBUTCS M IIPOBOAMUTCS C ILEJIBIO
aKIEHTUPOBAHUS BHUMAaHUSA OOYUaIOIIMXCS Ha KaKOW-TMOO aKTyalbHOW TeMe WM Ha Hamboee
Ba)XHBIX M CYIIECTBEHHBIX ee acnekTax. [lepea Hauanom cemuHapa oOydaromuMes 1aeTcs 3aaHne —
BBIJIETIUTh CYIIECTBEHHBIE CTOPOHBI TEMBI. TemMaTuuecKkuil ceMUHap yriryOJisieT 3HaHUsl CTYIECHTOB,
OPUEHTUPYET UX Ha aKTUBHBIM MMOUCK ITyTel U CIIOCOOOB peIlIeHus 3aTparuBaeMoil mpoOIeMsl.

— TpoOJeMHBI ceMuHap - Mepe] U3ydeHHeM paszzenia Kypca NpenojaBaTeib Hpeaiaraet
o0cynuTh MpOOJIeMBbI, CBSI3aHHBIE C COJACpPKAHMEM JaHHOW TeMbl. HakanyHe oOyudaromiuecs
HOJIy4aloT 3aJaHue 0Tooparh, chopMyaupoBaTh U OOBSICHUTH NpoOsieMbl. Bo Bpems cemunHapa B
YCIIOBUSX TPYNIIOBON JUCKYCCHUU IPOBOAUTCS 00CYKICHUE MPOOIIeM.

3. UrpoBbie MeTOABI O0YUYEHUS:

— ananu3 KoHKpeTHbIX cutyauuil (KC). Ilox koHKpeTHOH cuTyanuei moHuMaercs nmpoodiema, ¢
KOTOPOH TOT WJIM MHOW 00y4YaeMblif, BBICTYIIAsi B POJIM PYKOBOIUTENS MIJIM MHOTO TpodeccuoHana,
MOXET B J11000€ BpeMsl BCTPETUTHCS B CBOEH JIEATEIILHOCTH, U KOTOpas TpeOyeT OT HEero aHajiu3a,
NPUHSITUS PELIEHUH, KaKuX-JTMO0O KOHKpPETHBIX AeWcTBUH. B 3TOM ciyyae Ha y4eOHOM 3aHATUU
ciymaTensiM cooOIIaeTcss eluHas A BCeX HCXOAHAs HMHpOpMauus, OIpelessounas o0beKT
ynpasnenus. IlpenogaBarens cTaBuT nepesn 00yyaeMbIMU 33/1a4y 110 aHAJIU3y JAHHOM 00CTaHOBKH,
HO He (hopMynupyeT mpolieMy, KOTopas B OOLIeM BHJIE IEpel] 3TUM MOIa ObITh BbISBIEHA Ha
nexiyn. O0ydJarolecs Ha OCHOBE UCXOIHOM HH(OPMAINH M PE3yJIbTaTOB €€ aHAIN3a CaMH JOJKHBI
chopMynupoBaTh NpobdIeMy U HaliTH ee pelieHue. B Xoze 3aHATUs npenojaBaresib MOKET BBOIUTD
BO3MYILIAIOLIEE BO3JICHCTBUE, IPOSBISAIOLIEECS B PE3KOM U3MEHEHUU 00CTaHOBKU U Tpedyroliee OT
o0yyaeMbIX HEOpJMWHApPHBIX JEHCTBHH. B OoTBeT Ha 3TO ciymIaTenau TOJKHBI NPUHATH pelIeHHE,
yCTpaHSIOLIEee NMOCIEACTBUE BO3MYIIAIOIIETO BO3AEHCTBYS WIM YMEHBIIIAIOIIEE €ro OTPULIATEIbHOE
BIIUSIHUE.

TectupoBaHue - cCTEMa CTaHJAPTU3UPOBAHHBIX 3aJJaHUil, TO3BOJISAIONIAS ABTOMATU3UPOBATh
npolelypy U3MEpEeHUs YpOBHs 3HAaHUM U yMeHH oOyuatomierocsi. KontponbHas paborta - cpeicTBO
IIPOBEPKU YMEHMM NMPUMEHATH NOJYyYEHHBIE 3HAHUS JUIsl pEeLIeHMs 3a7a4d ONpPEesIEHHOro THUIa I10
TeMe WK pazjieny.. Tekyuuii KOHTpOoJIb 3HaHUH OCyIIEeCTBIseTCs B (hopMe MpoBeIeHUs] CEMUHAPOB,
pelIeHus 3a/1a4, TECTUPOBAHHUS, @ TAKXKE B IIPEYCMOTPEHHBIX OpMax KOHTPOJISL CAMOCTOSITENIbHOM
pabotbl. KoHCynbTalmu mnpenoaaBaTelis IpOBOAATCS I 00yUYarOIIUXCsl ¢ HENbIO JJOMOTHUTEIbHBIX
pa3zbsicHeHUN U MHGOpPMAIMU MO BO3HUKAIOLIUM BOMNPOCAM IMPU BHIOJHEHUH CaMOCTOSITEIBbHOM
paboThl MM MOATOTOBKE K NMPAKTHUECKUM (CEMHHAPCKUM) 3aHATHSM, MOJATOTOBKE pedepaToB, a
TaK)Ke MpH MOATOTOBKE K dk3aMeHy. KoHcynbTanuu npenojgaBaTelis NPOBOAATCS B COOTBETCTBUU C
rpa¢uKkoM, YTBEPKACHHBIM Ha Kadeape, oOyyaromMics MOXET O3HAaKOMHTbCS C HHUM Ha
UH(OPMALlMOHHOM CcTeHJe. JlOMOJHUTENbHbIE KOHCYNbTAlMM MOTYT OBITh Ha3HAu€Hbl IO
COIIACOBAHUIO C IIPENOAABATEIEM B MHIMBUyaIbHOM MOPSJIKE.

9 IlepeyeHp HMH(OPMALMOHHBIX TEXHOJOTHH, MCIOJb3YEeMbIX IPH OCYLIECTBJICHUH
o0pa3oBaTeIbHOr0 IMpoHecca MO JMCHMIUIMHE, BKJIKYasg MepedYeHb MPOrPaMMHOIO
odecrneyeHUs1 1 HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

9.1 Ilepeuenv unopmayuoHHbIX MEXHONO2UI, UCHONLIYEMBIX HPU OCYUWLECMEICHUU
odpazoeamenvHo20 npoyecca

— DJJIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI,

— HCIOJb30BAaHUE CIIANA-TIPE3CHTALINMH;

— WHTEPAKTUBHOE oOOmeHne ¢ OoOyJarouuMUCS ¢ KOHCYJIBTUPOBAHHE TOCPEIACTBOM
3JIEKTPOHHOM MOYTHI.



9.2 Ilepeuenv npozpammmnozo obecneueHus, UCHOIL3YEMO20 NPU  OCYULECETEHUU
o0pazosamenvHo20 npoyecca
HpI/I OCBOCHHU OUCHUILIMHBI UCITOJIB3YCTCA JIMICH3NOHHOC ITPOrpaMMHOC 06ecnequI/Ie:

TEKCTOBBIN pefakTop Microsoft Word,

makeT Microsoft Office;

anekTpoHHbIe TabmuIBl Microsoft Excel,;
Mpe3eHTAIMOHHBINA penakTop Microsoft PowerPoint

10 MaTepnaﬂbno-TexnnquKoe o0ecrneuyeHue AUCHUIIJIHHBI

Ha xadenpe umeercs 4 ayuropuu Jjisi IPOBEICHUS JICKIMOHHBIX M MPAKTUYCCKUX 3aHATHUH,
ay[UTOpHsl JUIS TPOBEICHUS WHTCPAKTUBHBIX 3aHATHH C MPOCKTOPOM K KOMIIBIOTEPOM C
YCTaHOBJICHHO# mporpammoii PowerPoint.
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