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1 Heau u 3a7a4u y4eOHOM JMCUMIITTHHBI

Llenpto Tpu OOy4YeHUH MaTeMaTUKE ABJIAETCS npuodpeTenne o0yJaromumcs
OIIPEJICTICHHOTO Kpyra 3HaHWH, YMEHHS HCIIOIb30BaTh HM3YYEHHBIE MaTEeMaTHYECKHE METOJBI,
pa3sBUTHE MAaTEeMAaTHYECKON WHTYHUIIMH, BOCIIUTAHHE MAaTEMAaTHUYECKOH KYJIbTYpPHI.

OcHoBHas 3aJgadya JUCHUITIIIMHBI «MaremaTukay: Pa3BUTHC Yy KYPCAHTOB H CTYOACHTOB
JJOTHYCCKOTO H a6CTpaKTHOI‘O MBIINUIICHUA, OBJIaJCHHUC OCHOBHBIMU METOJaMH HCCICIOBAaHUA U
pPEIICHUA MaTEMAaTHYCCKUX U TIPHUKIIAAHBIX 3a1a4.

2 TpeOGoBaHus K pe3yJibTaTaM OCBOCHHS JUCHUILIUHBI

HpOHCCC HU3YUYCHUA JUCHUIIIIMHBI HAIIpaBJICH Ha (bOpMI/IPOBaHI/Ie CICOYIOIINX KOMIICTCHITHI:

OIIK-2 — crmocoOHOCTh MPHUMEHSATh E€CTECTBEHHOHAYYHBIE W OOIICWHKCHEPHbIC 3HAHMUA,
aHAJIUTUYECKUE METO/Ibl B IPO(ECCUOHANIBHOMN eSATETbHOCTH.

[Inanupyemble pe3ynbTaTbl OOy4YeHUS NpPU H3YYEHHUH JUCHMIUIMHBI, COOTHECEHHbBIE C
IUTAHUPYEMBIMH Pe3y/IbTaTaMH OCBOEHUS 00pa30BaTeIbHOI pOrpaMMBbl, IPEJICTaBIECHbI B TA0JIHULIE.

Tabmuua — Ilnanupyemble pe3ynbTaThl OOy4eHHS MpU  M3YYEHHUU JUCLHUIUIMHBL,
COOTHECEHHBIE C YCTAaHOBJICHHBIMH B IporpamMme OakajaBpuaTa HHIUKATOPAMH JTOCTHIKCHUS
KOMIIETCHIINH.

Kon [Inanupyemsle Konx n | [Inanupyemslii Kon
KOMIIETEHIIH| pe3y/IbTaThl OCBOCHMs | HAUMEHOBaHME pe3yibTaT O0y4deHHUs | oKa3aTess
o0pa3oBaTeNbHON MH/IMKATOpa 10 AMCUUTUINHE OCBOCHUS
IPOrpaMMBbl JOCTHKEHUH
OIIK-2 CIOCOOHOCTH N-1 onk-2 3HaTh: 3(0IIK-2)1
IPUMEHSTh 3HaeT OCHOBHBIE | — OCHOBHBIC
€CTECTBEHHOHAYYHbIE | 3aKOHBI HIOHSATHS,
U OOIIEMH)KEHEPHBIE | ECTECTBEHHOHAYYHBIX | OIpENeNICHUs,
3HaHUS, JUCLUTUINH, TEOPEMbl U METO/IbI
aHATTUTHYECKHUE CBSI3aHHBIX C | MaTeMaTHYecKOro
METO/IbI B | npoeccuoHaIbHON aHanu3a, JIMHEWHOU
npoecCHOHATBLHON NEeSITETHHOCTHIO u BEKTOPHOMU
JesITeTbHOCTH. anreOpbl,  TEOPHH
N/I-2 omnk-2 BEPOSTHOCTEN u
YMeer  NpPUMEHSATh | MaTeMaTU4YecKou
OCHOBHBIE  3aKOHBI | CTaTUCTUKH U MX
€CTECTBEHHOHAYYHBIX | TPHIIOKEHHSI.
JUCLIUILINH, - camoctosTenbHo | Y(OIIK-2)1
CBSI3aHHBIX C | u3yyaTb  y4eOHYIO
npodecCUOHANBHON | uTeparypy o
JEeSITETHHOCTHIO MaTeMaTHMKe M ee
MPHUIIOKECHHSM,
N -3 onk-2 MIPUMEHSATh
Brnageer HaBBIKAMM | TEOpETHYECKHUE
IPUMEHEHHS 3HAHUS 7S pelIeHus
OCHOBHBIX  3aKOHOB | IIPAKTHYECKHX
€CTECTBEHHOHAYYHBIX | 3a/1a4, HaXO/IUTh
JUCLUTUINH, ONITUMAITLHBIC
CBSI3aHHBIX C | MeTOMbI ux
npodecCUOHANbHON | perreHus,




Kon
KOMIIETCHIIN

[Inanupyembie
pe3yJIbTaThl OCBOCHUS
o0pa3oBaTenbHOM
IIPOrpaMMBbI

Konx
HaAaMMCHOBAHUEC
WHJUKaTopa
JOCTHIKCHUH

[Inanupyemsblii
pe3ynbraT o0ydeHus
0 JMCUUTUINHE

Kon

IIoKa3aTeia

OCBOCHUA

JACATCIIBHOCTBIO

IIPOBOIUTH
HEOOXOIMMEIE
TEXHUYECKHE
pacueThbl, COCTABJISATh
u HCCIEN0BATh
MAaTeEMaTUYECKUE
MOJIENIA CHCTEM U
MIPOIIECCOB B
€CTECTBO3HAHUH U
TCXHUKCEC.

Baanern:

— MareMaTUYeCKUMU
MeToaMu cOopa
00paboTku
uHdopmanuu,
MOJICTTHPOBAHUS
WH)KCHEPHBIX 3aJ1a4.

B(OIIK-

2)1

3 MecTo TUCHUILIAHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

YuebOnaa aucuiniiHa «MaTreMmMaTukay SBISETCS 00s3aTelbHONH AUCIUIUIMHON OCHOBHOH
00pa3oBaTeNnbHOI MPOrpaMMBbl, €€ U3Y4eHHEe OCHOBAHO Ha Kypce MaTeMaTHUKU CPeIHEH IIKOJIBI.

4 Conep:kaHue QM CHUATIINHbBI

4.1 Temamuueckuili na1an OUCUUNTUHDL
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Tema 1. " Onpenenurenu. Matpuust | 9 5 2 3 4 Omnpoc,
U aeicTBus Hag HUMHA." pelIeHue 3aaa4y
Tema 2. "Cuctembl TMHEHHBIX 9 5 2 3 4 Ompoc,
anreOpanvdeckux ypaBHEHUN U pereHue 3aaaqd
METO/IbI UX PEIICHUS. "
Tema 3. "[Ipocreiimme 3amaun 9 5 2 3 4 Ompoc,
AHATUTUYECKON TEOMETPHH. pelieHue 3aaaq
BekTopsl."
Tewma 4. "JIuHMM Ha MIIOCKOCTH. 9 5 2 3 4 Ormpoc,
ITnockocts. [ToBepxHOCTH." penieHue 3a1a4




1 8

Tema 5. "JIuHUM 1 TOBEPXHOCTU 9 Omnpoc,

BTOPOTO MOPSAKA. DIEMEHTHI pelieHue 3aaau

cepudeckoil TpuroHomMeTpum. "

Tema 6. "JIunelinbie npocTpancTea | 9 Omnpoc,

u npeoOpazoBaHus." pelieHue 3a1a4

Tema 7. "IlocnenoBaTeIbLHOCTH. 9 Omnpoc,

[Ipenen nocnenoBaTeNbHOCTH. pelieHue 3a1a4d

DyHKIMUU."

Tema 8. "[Ipenen ¢pyHKIMM. 9 Omnpoc,

OcHOBHBIE TEOpPEMBI O Ipeiesax. pelieHue 3aaau

HenpepsiBHOCTH QyHKIIUH.

CBoiicTBa HEMPEPHIBHBIX PyHKITUHI"

Tema 9. "IIpousBogHas 9 Omnpoc,

bynakuun. {uddepenmuman pernieHue 3aaa4y

byHKIHH."

Tema 10. "Hexotopsie TeOpeMbl O 9 Omnpoc,

muddepeHrpyeMbix GyHKIugx." pelIeHue 3a1a4

Tema 11. "UccnenoBanue 9 Ormpoc,

noBe/ieHus (PYHKIIUHU C TIOMOIIIBIO pelieHue 3aaa4

npousBogHoi. Hanbonbiee u

HauMeHbIllee 3HaYeHne PyHKINUU Ha

orpeske. KpuBusHa kpuBoil."

Tema 12. "®yHKIIMU HECKOIBKUX 9 Omnpoc,

nepeMeHHbIX. [Ipunoxenus pelieHue 3aaa4

nonHoro nuddepenimana. dopmyna

Teinopa."

Tema 13. "OkcrpemyM GyHKIUH. 9 Ompoc,

HaubGonbiiee u HauMeHblee pelIeHue 3a1a4y

3Ha4YeHUs (QYHKIHU B 3aMKHYTOU

obnactu."

Tema 14. "KommuiekcHble ynca. 10 Ompoc,

HeonpeneneHnuslii uaTErpas. pelenue 3aaa4y

Tema 15. "3amena nepeMeHHOM B 9 Omnpoc,

HEoIpeIeIEHHOM UHTETpale. pelieHue 3aaau

WHTerpupoBaHue 1o yacTsM.

WHTerpupoBaHme pannoHaIbHBIX

npobeit. InTerpupoBanue

UPPAIMOHATIBHBIX U

TPUTOHOMETPUYECKHUX (YHKIUH."

Tema 16. "OnpeneneHHbIi 10 Omnpoc,

uHTerpa." pelIeHue 3aaa4y

Tema 17. "[Ipunoxenus 10 Omnpoc,

ONpeAeICeHHOr0 UHTerpana. " pelIeHue 3aaa4y

Tema 18. " Kparnbie narerpanst. " 10 Omnpoc,
pelieHue 3aaad

Tema 19. "[Ipunoxenus nBoiHelIx 1 | 10 Omnpoc,

TPOVHBIX UHTETPATIOB"

PEIICHUE 3a1a4




1

Tema 20. "KpuBonuneiinbie
MHTErpajsbl. "

10

Ormpoc,
peleHue 3aaad

Tema 21. "IloBepXHOCTHBII
uHTerpai."

10

Ormpoc,
peleHue 3aaa4

Tema 22. "CkansipHble 1 BEKTOPHbBIE
noss. "

Ormpoc,
peleHue 3aaa4

Tema 23. "Onepatopsl ['amMmunbToHa
u Jlarutaca. OCHOBHBIE THIIBI
BEKTOPHBIX MoJien"

10

Omnpoc,
pelieHue 3a1a4d

Tema 24. "OObIKHOBEHHbBIE
nuddepeHaIbHbIe ypaBHEHUS
nepBoro nopsaka."”

10

Ormpoc,
peleHue 3aaayq

Tema 25. "JIuneitnbie ypaBHEHUS
IIEPBOTO NOpsAJIKa. Y PAaBHEHHUS], HE
pa3penieHHble OTHOCUTEIBHO
MIPOU3BOTHOM. "

10

Omnpoc,
pelieHue 3aaa4

Tewma 26. "JIuddepeniuanpHbie
YpaBHEHHUS BBICIIKX MOPSIKOB. "

10

Ompoc,
pelieHue 3aaa4q

Tema 27. "JIuneninnie
HEOJHOPO/IHBIC YPABHEHHS BBICIIINX
MOPSIIKOB. "

10

Ompoc,
pelieHue 3aaa4q

Tewma 28. " ®usznueckue
npuioxeHus quddepeHInaIbHbIX
YPaBHEHUI IIEPBOTO U BTOPOIO
MOPsIIKOB."

10

Ormpoc,
pelieHue 3a1a4

Tema 29. "Cuctemsl
muddepeHIanbHbIX ypaBHEHUH. "

10

Ormpoc,
pelieHue 3a1a4

Tema 30. "OneMeHTHI TeOpUN
yCTOHYMBOCTH. "

10

Ompoc,
peleHue 3aaaq

Tewma 31. "UucnenHoe penieHue
OOBIKHOBEHHBIX

T depeHIMaIbHbIX YpaBHEHUH U
ux cucrem. "

10

Ompoc,
pelieHue 3aaaq

Tewma 32. "Uucnosble psijabl.

Ompoc,
pelieHue 3aaa4q

Tema 33. "®yHKIMOHANBHBIE PSJIBL."

10

Ompoc,
pelieHue 3aaaq

Tema 34. "Psaast Oypoe.”

10

Ormpoc,
pelieHue 3aaaq

Tema 35. "UnTerpain
Hupuxne.Unterpan @ypre.”

10

Omnpoc,
peuieHue 3aaa4

Tewma 36. "Iuddepennuanpabie
YpaBHEHUS B YACTHBIX
MPOU3BOAHBIX. "

10

Omnpoc,
peuieHue 3aaa4

Tema 37. "OCHOBHEBIE THUIIBI
YpaBHEHUN MaTeMaTUYECKOMN

Ormpoc,
peleHue 3aaaq




1 2 3 4 5 7 8 9
¢uzuku. "
Tema 38. "YpaBuenue Jlannaca u 10 |6 2 4 4 Ompoc,
METO/IbI €ro penieHus " peleHue 3aaa4y
Tema 39. "®yukus komruiekcaoro | 10 | 6 2 4 4 Omnpoc,
nepeMeHHoro. " peleHue 3aaa4y
Tewma 40. "UaTerpupoBanue 10 |6 2 4 4 Ompoc,
(bYyHKINH KOMITJIEKCHOTO pelieHue 3a1a4d
nepemeHHoro. Teopema Koru.
Wurerpan Komm"
Tema 41. "Psaasr Tetinopa u Jlopana. | 10 | 6 2 4 4 Ompoc,
Boraerst pynknun. " pelieHue 3a1a4
Tema 42. " DieMeHTHI 10 |6 2 4 4 Ompoc,
OTIEPALIMOHHOTO UCYHCIICHUS. pelieHue 3aaa4
IIpeobpazoBanue Jlamaca. "
Tema 43. "IuddepenupoBanne u 10 |6 2 4 4 Omnpoc,
WHTETPUPOBAHUE OPUTHUHAIOB U pelieHue 3aaa4
n300paxeHui."
Tema 44.". ObpatHoe 9 6 2 4 3 Ompoc,
npeoOpa3oBanue Jlammaca." penieHue 3aaa4y
Tewma 45. "Onpenenenue 10 |6 2 4 4 Ompoc,
BepOoATHOCTH. OCHOBHBIE TEOPEMBI." pelieHue 3aaa4
Tema 46. "Cxema 10 |6 2 4 4 Ompoc,
MOCIeA0BATEIbHBIX HUCIIBITAHUM pelieHue 3aaa4
bepnymm"
Tema 47. "CnydaiiHple BeIMYUHBL | 8 6 2 4 4 Omnpoc,
JluckpeTHble cirydaiiHble pelenue 3aaa4y
BEJIMYUHBL."
Tema 48. "HenpepbiBHbIE 10 |6 2 4 4 Omnpoc,
cilyyaiiHble BEeTMYUHBI" peleHue 3aa1a4y
Tema 49. "Cuctemsl ByX 10 |6 2 4 4 Omnpoc,
CilyyaiiHbIX BEJIMYUH." peleHue 3aaa4y
Tema 50. "OneMeHTsI TEOpUN 10 |6 3 3 4 Omnpoc,
Koppesiuu. " pelieHue 3a1a4d
Tema 51. "OcHOBBI MaTeMaTu4eckoit | 4 2 1 1 2 Ompoc,
CTaTUCTUKHU." penieHue 3a1a4
DK3aMeH 54
Hroro 540 | 289 | 102 | 187 197 54




4.2 Temamuueckuili n1an OUCYURIUHBL 0151 3A04HOU hopMmbl 00YyUeHUA
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Tema 1. " Onpenenurenn. Matpunsr | 8,5 | 0,5 | 0,5 8 Ompoc,
U IEUCTBUS HaJI HUMUA." peleHue 3aaa4y
Tema 2. "Cucremsbl JIMHEUHBIX 10515 |05 |1 9 Ompoc,
anreOpanvdecKux ypaBHEHUN U pelieHue 3aaaq
METO/JIbI UX PEIICHUS. "
Tema 3. "I[Ipocreiimue 3axaun 85 115 (05 |1 7 Ormpoc,
AHAJTUTUYCCKON Te€OMETPHH. pelIeHue 3a1a4
BexkTopsl."
Tema 4. "JIuHUYU HA IUIOCKOCTH. 10,5/15 |05 |1 9 Omnpoc,
ITnockocts. IToBepxHocTH." pelieHue 3aaa4
Tema 5. "JIMHUU ¥ TOBEPXHOCTH 95 |15 |05 |1 8 Omnpoc,
BTOPOTO TMOPSAKA. DIIEMEHTBI penieHne 3aaaq
chepruyecKoi TPUrOHOMETPHUH. "
Tema 6. "JIuHEHHBIE POCTPAHCTBA 95 |15 (05 |1 9 Ompoc,
1 ipeoOpa3oBaHus." pelIeHue 3a1a4
Tema 7. "IlocnenoBaTeIbHOCTH. 10,5/15 |05 |1 9 Omnpoc,
[Tpenen mocien0BaTeILHOCTH. penieHne 3aaaq
OyHkuun."
Tema 8. "IIpenen pyHKIHH. 85 115 (05 |1 7 Ompoc,
OcHOBHBIE TEOPEMBI O TIpeIeax. pelieHue 3aaa4
HenpepsiBHOCT QyHKIHIA.
CBoiicTBa HenpepbIBHBIX GYHKIMH"
Tema 9. "IIpousBogHas 10,5/ 0,5 | 0,5 9 Ompoc,
¢bynkunu. {npdepennuan peleHue 3aaad
byHKIHIH."
Tema 10. "Hexotopsle TeOpeMsl O 105(15 |05 |1 9 Omnpoc,
muddepeHMpyeMbIx GyHKIUAX." penieHue 3aaa4
Tema 11. "MccnenoBanue 95115 |05 |1 8 Ompoc,
MOBeICHUS (DYHKITUHU C TIOMOIIIBIO pelIeHne 3aaaq
npou3BoHoN. Hanbonbiee n
HauMeHbIIIee 3HaYeHUe (PyHKIINN Ha
otpeske. KpuBusna kpuBoi."
Tema 12. "OyHKIINN HECKOIBKUX 10,5/15 |05 |1 9 Ompoc,
nepeMeHHbIX. [Ipunosxxenus pelieHue 3aaaq
nostHOTO MU depennmana. Popmyna
Teitnopa."”
Tema 13. "DkcTpeMyM (HyHKIHH. 85115 |05 |1 7 Omnpoc,
HaubonpIiee 1 HaumeHbIee pelieHue 3aaaq
3HAYeHUS PYHKIMH B 3aMKHYTOMN
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obmactu."

Tema 14. "KoMmIuiekcHbIe yucia. 95 (105 |05 Ompoc,

Heonpenenenusiii nHTETpall. pelieHue 3aaau

Tema 15. "3amMena nepeMeHHOM B 10,5/ 1,5 | 05 Ormpoc,

HEOIpeeIEHHOM UHTETpaie. pelieHue 3aaau

WHTerpupoBaHue 10 4acTsMm.

HuTerpupoBanue paroHalIbHbBIX

npobeit. IaTerpupoBanme

UPpALMOHATIBHBIX U

TPUTOHOMETPUYECKHUX (PYHKIHUH."

Tewma 16. "OnpenencHHBIHI 95 (15 |05 Ompoc,

uHTerpai." pelIeHue 3a1a4y

Tema 17. "Ilpunoxenus 10,5/ 1,5 | 05 Ompoc,

oTpezieNIieHHOro UHTerpania. " pelieHue 3aaa4

Tema 18. " Kparnble unrerpanst. " 10 |1 1 Omnpoc,
pelieHue 3aaa4

Tema 19. "llpunoxenus npoiaex 1 | 8,5 | 1,5 | 0,5 Ormpoc,

TPONHBIX UHTETPAIOB" pelieHue 3aaaqy

Tema 20. "KpuBonuHeitHbie 10,5{1,5 | 0,5 Ompoc,

WMHTErpajsbl. " pelieHue 3aaa4y

Tema 21. "[loBepXHOCTHBIH 95 |15 |05 Omnpoc,

uHTerpain."” pelIeHue 3a1a4

Tewma 22. "Ckansapubie u Bektopasie | 10,5) 1,5 | 0,5 Omnpoc,

nosist. " penieHue 3aaa4y

Tema 23. "Oneparopsl ['amunsrona | 8,5 | 1,5 | 0,5 Omnpoc,

u Jlarmaca. OCHOBHBIE THITBI pelIeHne 3aaaq

BEKTOPHBIX Tosien"

Tema 24. "OOBIKHOBEHHBIE 10,5{1,5 | 0,5 Ompoc,

muddepeHIanbHbIe YpaBHEHUS pelieHue 3aaa4

nepBoro nopsaka."”

Tema 25. "JIunelinsle ypaBHEHUs 10,5/ 1,5 | 0,5 Omnpoc,

MIEPBOTO MOPSIKA. Y PABHECHUS, HE pelIeHne 3aaaq

pa3pelieHHbIe OTHOCUTEIBHO

MIPOU3BOTHOM. "

Tema 26. "Iuddepenimanbubie 10,5/ 15 | 05 Ompoc,

YpaBHEHUS BBICIIUX MOPSAKOB. " pelIeHue 3aaa4y

Tema 27. "JIuneiinsie 95 |15 |05 Ompoc,

HEOJIHOPO/IHBIE YPABHEHHUS BBICIIIUX pelieHue 3aaaq

MOPSIIKOB. "

Tewma 28. " ®usnueckue 85 (15 (05 Ompoc,

MPWIOKEHUs AUPPepeHInaTbHBIX penieHue 3a1a4

ypaBHEHUI TIEPBOTO U BTOPOTO

MOPSIIKOB. "

Tema 29. "Cucrembl 11 |2 1 Ormpoc,

nuddepeHIaNIbHbBIX ypaBHEHHH. "

PEIICHUE 3a1a4
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Tema 30. "DneMeHTHI TEOpUU 10,5/ 1,5 | 0,5 Omnpoc,
YCTOMYUBOCTH. " peleHue 3aaa4y
Tema 31. "HUucnenHoe pernieHue 95 |15 05 Ormpoc,
OOBIKHOBEHHBIX pelieHue 3aaau
Qg depeHInaIbHbIX YPaBHEHUH 1
HX CUCTEM. "
Tema 32. "UucnoBsie psibl. 10,5/ 1,5 | 0,5 Ompoc,
pelieHue 3aaau
Tema 33. "®dynkunonansueie psaast.” | 8,5 | 1,5 | 0,5 Ormpoc,
pelieHue 3aaau
Tewma 34. "Psager @ypoe.” 10,515 | 0,5 Ompoc,
pelieHue 3aaaq
Tema 35. "UnaTerpan 10,515 | 0,5 Ompoc,
Hupuxine.Uurerpan @ypre.” pelIeHue 3aaa4y
Tewma 36. "JIuddepennuanpabie 10,5/ 15 |05 Omnpoc,
YpaBHEHHUS B YaCTHBIX pelieHne 3aaaq
MPOU3BOAHBIX. "
Tema 37. "OCHOBHEBIE THUIIBI 95 |15 05 Ormpoc,
ypaBHEHUN MaTeMaTUYECKOI pelieHue 3aaa4
¢uzuku. "
Tewma 38. "YpaBuenue Jlamnaca u 10,5/ 15 | 05 Omnpoc,
METO/Ibl €ro pereHus" peuieHue 3a1a4y
Tema 39. "®ynkuus komruiekcHoro | 10,51 1,5 | 0,5 Ompoc,
nepeMeHHoro. " pelieHue 3aaa4y
Tema 40. "UaTEerprpoBaHue 10,5{1,5 | 0,5 Ompoc,
(GYHKINI KOMILIEKCHOTO pelieHue 3aaa4
nepemenHoro. Teopema Kommu.
Wurerpan Komm"
Tema 41. "Psapaet Teiinopa u Jlopana. | 8,5 | 1,5 | 0,5 Ompoc,
Beruerst pynknuu. " pelieHue 3a1a4d
Tema 42. " DieMeHTHI 10,5/ 15 | 05 Ompoc,
OTIEPAIIMOHHOTO UCUUCIICHHUS. pelieHue 3aaa4
ITpeobpa3oBanue Jlannaca. "
Tema 43. "IudpepenuupoBannen [ 9,5 | 1,5 | 0,5 Omnpoc,
WHTETPUPOBAHUE OPUTUHAIOB U pelIeHne 3aaaq
n300pakeHui."
Tema 44. ". O6paTHOE 11 |2 1 Omnpoc,
npeoOpa3oBanue Jlammaca." pelnieHue 3aaa4y
Tema 45. "Onpenenenue 10,5/ 1,5 | 0,5 Ormpoc,
BEpOSTHOCTH. OCHOBHBIE TEOPEMBL. " penieHue 3a1a4
Tema 46. "Cxema 10,5/ 15 | 05 Ompoc,
MOCJICI0BATEIHbHBIX MCITBITAHHHA pelIeHne 3a1aq
bepnymm"
Tema 47. "Cnyyvaitaple Bemuumbbl. | 8,5 | 1,5 | 0,5 Ompoc,

JluckpeTHbIe cilydaiiHble
BEJINYUHBL."

PCIICHUC 3a1a4




1 2 3 4 7 8 9
Tema 48. "HenpepsiBHbIE 95 15|05 |1 8 Omnpoc,
Cy4aiiHble BEJIUYUHBI" peleHue 3aaa4y
Tema 49. "Cuctemsl BYX 85 115 (05 |1 7 Ompoc,
CIIyYalHBIX BEJIUYMH." peleHue 3aaa4y
Tema 50. "DneMeHTHI TEOpUHU 9 2 1 1 7 Omnpoc,
Koppensiuuu. " peleHue 3aaa4y
Tema 51. "OcHOBBI MaTeMaTHUECKOM | 8 2 1 1 6 Ompoc,
CTaTUCTUKMU." peuieHue 3a1a4
DKk3aMeH 18 18
Hroro 540 | 74 |28 |46 448 18

4.3 Cooepicanue oucuuniunol

Tema 1. " Onpeneaurenu. MaTpuusl 1 AelicTBUS HAX HUMH."

Jlexyus

ONeMEHTBl TEOpuM MHOXKeCTB. Omnpenenurenu BTOPOTO, TPETBEr0 M N-Oro IOPSIKOB.
CaolicTBa onpezenureneid, BbrunciaeHue. Marpuubl. JlelicTBus Haj maTpuuaMu. PaHr mMaTpuibl.

OO6patHas matpuna.

Ocroenbvie nousmus memawi. OIIpCACIINTCIIN, MAaTPULIBI.

HpakmuquKoe 3aHAmue

Dopma 3anamusi.

peuieHue munossix 3a0ad ¢ NOMOWbIO NPUKIAOHOU npocpammul Excel.

3adanus:

MNeNe 217,223,383, 385, 387, 389 us [3].

NoNe 399-437 uz [3].

Tema 2. "CucreMbl JIMHEHHBIX AJIre0pan4ecKuX ypaBHEHHUH H METObI UX pelieHus."

Jlexyust

CucreMbl TUHEHHBIX YPaBHEHU, OCHOBHBIE ITOHATHS, ONIPEIEICHHUS.
Meronsl pemenus: Kpamepa, o6patHoit matpuubl. Meton

I'aycca. Teopema KpoHnekepa-

Kanemnmu. ba3zucnoe pemenne. OaHOpOJHBIE CUCTEMBI JIMHEWHBIX ypaBHEHHH. DyHAaMeHTaIbHas

CHUCTEMA PEILIECHUH.

OcHosHble noHAmMuUsA meMbl. CUCTEMbI TMHEWHBIX aareOpandyecKux ypaBHECHHM.

HpaxmuquKoe 3ansamue

@opma SAHAMUA: peutleHue munoeovlx 3a0ay

3adanua:
NoNe 211-213,225-229 uz [3].

Tema 3. "IlpocTeiimmue 3a7a4u aHAJIUTHYECKOH reoMeTpun. BekTopsbl."

Jlexyust




CucreMbl KOOpAMHAT Ha IUIOCKOCTH M B IpocTpaHcTBe. [lonsipHble, IWIMHIPUYECKHE U
cepuyeckue KoopauHatel. JleneHue oTpe3ka B JJaHHOM OTHOIIEHUH. PaccrosiHue Mexay AByMs
ToukaMu. lloHsATHE BEekTOpa M JIMHEHHBIE Ollepaluu HaJ BEKTOpamu. JIMHENHas 3aBUCUMOCTb
BEKTOPOB, pa3joXkeHue Bekropa o 0aszucy. CKajlsipHOE U BEKTOPHOE, CMEIIaHHOE IPOU3BEACHUE
BEKTOPOB.

OcHosHble NOHAMUS MeMbl: BCKTOPHGIL.
Hpaxmuuecxoe 3anamue

Dopma 3aHAMUs: peuleHue MUnosvix 3a0au
3adanua:
NoNe 231-285 us [3]

Dopma 3aHAMUA. MUHUKOHDepeHyus

Temvl svicmynaenull. Bexkmopuas 3anuce Hekomopulx ypasHeHull Yu3uKu.

3axona coxpanenus KOIUUECmM8a O8UNCEHUS, NOJIOHCEHUS YEHMPA MACC CUCHEMDbI.
Pabomei. Momenma cunvl. Kunemuueckotl snepeuu.

Jluneunou ckopocmu. Cunvl Jlopenya.

Tema 4. "JIunuu Ha wiockocTu. Ilinockocts. IloBepxnocTm."
Jlexyust

VYpaBHEHHs NPsAMOM Ha IUIOCKOCTH. Pa3nnuHble BUABI ypaBHEHHs IUIOCKOCTH. [Ipsmas B
IIPOCTPAHCTBE.

Ocroenbvie nousmus memawi. INIOCKOCTD, IIOBEPXHOCTD.
Hparcmuttecxoe 3aHAmue

Dopma 3aHAMUA. peuieHie MUnosvix 3a0ay
3adanusa:
NoNe67-127, 289-315 uz [3].

Ilpakmuueckoe 3anamue 1.8. Ilpamasn é npocmpancmee. CmewanHule 3a0auu, OMHOCAUUECS]
K YPABHEHUAM N1OCKOCmMuUu u I’lpilMOﬁ 6 npocmpancm@e.HHmepaKmueHoe 3aHAmue
@OpMCl SAHAMUA: peuleHue nunoeslx 3a0ay ¢ nomoubio nakemoe npumadublx npozpamm
Maple, Matcad, Matlab, Excel.

3adanusa:
MNoNe316-344 us [3].

Tema 5. "JluHMUM ¥ TIOBEpPXHOCTH BTOPOr0 MOPSAKA. JJIeMEHThI chepruueckoi
TPUrOHOMETpHH."
Jlexyust

KanoHnyeckue M TOJSpHBIE YpaBHEHHUs DJUIMIICA, TUrepOoisl, napabosnsl. [loBepxHocTH
BTOporo mnopsiaka. [lpuBergeHre K KaHOHUYECKOMY BUAY OOIIMX YypaBHEHUH KPUBBIX U
IIOBEPXHOCTEH.



OcHOBHBIE TIOHATHUS U ompeneneHus chepuueckoir Tpuronomerpud. OCHOBHBIE (POPMYIIBI
pELIEHHsI KOCOYTOJIBHBIX C(PEPUUECKUX TPEYrOJIbHUKOB.

OcHoesHble nousmus memvl. TAHAA U IIOBEPXHOCTHU BTOPOI'O IMOpsAaKa.
Hpakmulteacoe 3arAamue

@OpMa SAHAMUA. peuleHue munoeovlx 3a0ay

3aoanusa:
NoNe 128-207,345-382us3 [3].

Dopma 3aHAMUA: peuleHue MUNO0BbIX 3a0ad NOMOUbIO NPUKIAOHOU npocpammbl Excel.
3adanus: pewums cghepuneckuti mpeyeonbHUK:
@) 0aHbl 3HAYEHUsL CMOPOH Mpey2obHUKa a, b u ¢,
Hatimu yanvl mpeyeonvHuka A, B u C.
0) Oanvl 3nauenus yenos mpeyoavruxa, A, B u C,
Hatmu cmopoHsl mpey201bHuKa a, b u c.
8)0anbl 3HAUeHUs 08YX CIOPOH MPey2oNbHUKA U yena medxcoy numu a, b u C,
Haumu Heuzgecmmoie 21emenmol mpey2onvhuxa A, B u c.
2)0amsl 3HAYeHUs CMOPOHbL MPEY20TbHUKA U 08X Npunedcawux K Heu yenos a, B u C,
Hatmu HeuzgecmHule diemenmsl mpey2onvhuxka A, b u c.

Tema 6. ""JIuHeiinble NpocTpaHCcTBa U Npeodpa3oBanus."
Jlexyus

Jlunelinple mpeoOpa3zoBaHMsA. XapaKTEPUCTUYECKHE 4YHUCIa U COOCTBEHHbIE BEKTOPHI
auHeWHoro mpeoOpaszoBanus. Kagpatwunsie Qopmbl. llpuBenenue kBampatudHoil (HOpMBI K
KaHOHUYECKOMY BH]LY.

OcHosHble nonamus memul. TMHEHHbIE IPe0OPa30BaHUSL.

HpakmulteCKoe 3aHAmue

@OPMCI SAHAMUA: peuleHue munoesblx 3a0ay ¢ nomouibio nakemoe npumadnblx npozpavim
Maple, Matcad, Matlab, Excel.

3adanusa:
MNeNe 461-561 u3z [3]..

Tema 7. "IlocnenoBarenbnocru. IIpenen nocaenoparenbnocTu. ®ynkouu."
Jlexyust

CrocoOs! 3aaHus II0CJIEJOBATEIbHOCTEH. MOHOTOHHEIE, OTpaHUYCHHBIC
nocneaoBarenbHOCTH. [Ipeaen mocneaoBareIbHOCTH. beckoHEUHO Malble B 0ECKOHEYHO OOoJbIne
BenuuuHbl. CmocoOwl 3amanus  (yHknuu. CpoiicTBa. OCHOBHBIE JJIEMEHTapHbIE (YHKIIUH.
Anrebpanueckue GyHKIUH.

Ocroenble noussmusi memwi. TOCIEA0BATEIILHOCTH.

Ilpakmuueckoe 3anamue

@opma SAHAMUA: peutleHue munoeovlx 3a0ay



3aoanusa:
NoNe 245-267 uz [3].

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

Tema 8. "Ilpenen d¢ynkuuu. OcHoBHbIe Teopembl 0 mnpeaenax. HempepbIBHOCTH
¢pynkumii. CBoiicTBa HenpepbIBHBIX QyHKIMIA"
Jlexyus

[Mpenen ¢ynkmun. OCHOBHBIE TeOopeMbl O Tpenenax. [lepBelii M BTOpOM 3amMeuyaTeNIbHBIN
npenenbl. beckoHeuHo Manbie U UX OCHOBHBIE cBOMCTBA. CpaBHEHHUS OECKOHEYHO MajbIX.
HenpepeiBHocTh  yHkmu B Touke. Kinaccudukanuss Touek paspbiBa. CaoiicTBa

HENPEPBIBHBIX (PYHKIIUH.
Ocnognbie nonsamus memwl.: ipefen GyHKIUH.
Ilpaxmuueckoe 3anamue

Dopma 3ansamusL: peulenue munospix 3a0a4

3aoanus:

NoNe651-722us3 [3].

MNoNo268-401us3 [3].

Ipaxmuueckoe 3ausmue 2.4. Hccrnedosanue ¢ynkyuu u nocmpoenue epaguxa.

Dopma 3aHAMULL: peueHue MUNnoguix 3a0ay ¢ NOMOWbIO NAKEeMO8 NPUKIAOHBIX NPOSPAMM

Maple, Matcad, Matlab, Excel.

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

Tema 9. "IIpousBognas pynkuun. {uddepennnan pynkuun."
Jlexyust

Omnpenenenne npou3BoAHONH. (OCHOBHBIE IpaBWJIa BBIYMCIECHHUS IPOU3BOAHBIX. Tabmuna
npou3BoaHbIX. Ee reomerpuueckuii M MeXxaHW4ecKuil cMbici. [IpminoxkeHHs MpPOU3BOJHOM K
3a7layaM TreoMeTpuu M MexaHuku. Juddepenuman (yHKUIUH, €ro reoMeTpUYEeCKHl CMBICI U
cBoiicTBa. [Ipumenenue nuddepennmana B IpuOINKEHHBIX BBIYUCICHUSX.

[IpownsBoHble U AU PEepeHIInanbl BEICIINX MOPSIKOB.

OcHosHbie nonsamus memvi: qudPepeHnnan, mporus3BOIHbIE.
IIpakmuueckoe 3ansimue

Dopma 3aHAMUA. peuleHie MUNossix 3a0ay

3aoanus:

MNoNe736-912 us [3].

NeNe466-813 us [3].

Tema 10. "HexoTopslie Teopemsl 0 1udppepennupyembix GpyHKuusax."
Jlexyust



Teopemsr Poss, Jlarpamxka, Komm. Pasnoxenune mo ¢opmysne Teinopa sneMeHTapHBIX
¢byakuumid. [Ipumenenne ganHOM GOpMyNbl B IPUOIMKEHHBIX BhIUUCICHUsX. [IpaBuno Jlonmurans-
bepuymiamn packpeiTus HeompeneneHHocTell. BekTopHas (yHKIMS —CKaNsSpHOTO apryMeHTa.
JuddepenurpoBanne BEKTOPHOW (YHKLUUU CKaIApHOro aprymeHta. ®dusnueckuil cmbICl
BEKTOPHOU (DYHKIIMU CKAJIIPHOTO apryMEHTa U €€ IPOU3BOJHOM.

OcHognvle nonamus memul: TeopemMa o quddepeHupyemMbIx GyHKIHIX.
IIpakxmuueckoe 3anamue

Dopma 3aHAmMuUsL: peulenue munosvix 3a0ay
3aoanus:

NoNe966-1014 usz [3].

NoNe015-1044 us3 [3].

NoNel116-1142, 1498-1528 us [3].

Tema 11. "UccnenoBanue noseneHusi GyHKIMHU ¢ NoMomb10 npoussoanoi. Hauboabiee
U HanMeHblllee 3HaYeHne (pyHKuuM Ha orpe3ke. KpuBu3Ha kpuBoi."
Jlexyust

Bospacranne u yObIBaHWE, DKCTPEMYMBbI (PYHKIWHU. BBITyKIOCTH M BOTHYTOCTH KpPHBOM.
Touku nepernba. Acumnrtorel kpuBoi. Iloctpoenue rpaduka. HauOonpliee u HaumeHblee
3HaYeHne PyHKIUU Ha oTpe3ke. [IpuMeneHne Teopun SKCTPeMyMOB (DYHKITUH K PEIICHHIO 3a/1a4.

OcHnoghbie noHsimust memvl. SXCTPEMyMbI (YHKITUH, TOYKH ITeperunda, aCHMIITOTH KPHBOM.
Ipaxmuueckoe 3ansmue

Dopma 3anamus: peulenue munosvix 3a0au

3adanusa:

NoNe 1045-1109 usz [3].
MNoNe 1143-1197, 12081258, 1267-1317 u3z [3]

Tema 12. "®yHKnMH  HECKOJIbKHMX mepeMeHHbIX. IIpmiokeHusi  MmoJHOrO
nuddepenunana. Popmyaa Teiisnopa."
Jlexyus

Onpenenenve (PYHKIMM HECKOJIBKUX TEPEMEHHBIX OO0JIacTh OmpeneneHus (QYHKIUU JBYX
NEPEMEHHBIX, FeOMETpUUECKOe N300pakeHne, TMHUKM ypoBHs. HenpepbiBHOCT QyHKIMHN. YacTHBIE
NpOM3BOJIHBIE U NOJHBIN nuddepenuman. [IpousBogHas no HampapieHHto. ['pagueHT (yHKUIHU.
YacTHble Npou3BOAHbIE BhICIIUX MOpsiakoB. @opmyna Teinopa st GyHKIUK IBYX NEPEMEHHBIX.
KacarenbHas IJ10CKOCTh ¥ HOPMAJIb K TOBEPXHOCTH.

Ocnoguvie nonssmus memvl.: QYHKIIMA HECKOIBKUX MTEPEMEHHBIX.
Ipaxmuuyeckoe 3ansamue

Dopma 3aHAMUA: peuleHie MUNo8blX 3a0ay

3adanusa:

NeNel170-1304 uz [3].
NeNe 2953-3002, 3016-3037 us [3].



Tema 13. "IOkcrpemym ¢yHknuu. HaubGonbumiee 1 HauMeHbIIee 3Ha4YeHUs] PYHKIHMH B
3aMKHYTO#M o0JiacTh."
Jlexyus

OnpeneneHne MakCUMyMa W MHHMUMyMa (QYHKIHM JBYX HE3aBUCHUMBIX MEPEMEHHBIX.
HeoOxoauMble ¥ JIOCTATOYHBIC YCIOBUSI dKcTpemyma. HaumOospliee M HauMeHbIICE 3HAYCHUS
(GyHKIMU B 3aMKHYTOH 00sacTH. DKCTpeMyM (YHKIMU N HE3aBHCUMBIX NEPEMEHHBIX. Y CIIOBHBIN
9KCTPEeMyM (YHKIUHM HECKOJBKHX apryMeHTOB. HauOoubliee 1 HauMeHbIIee 3HAUCHUS (YHKIIUU
B 3aMKHYTOM 00JacTu.

OcHosHble noHAMuUA membl: IKCTPEMYM (YHKIIHH.
IIpakmuueckoe 3anamue

®0pMa SAHAMUA peuteHue munoesvlx 3a0ay

3adanua:
NoNe1305-1327 u3 [3].
NoNe 3259-3278, 3291-3322 uz [3].

Tema 14. "Komniiexkcubie ynciaa. Heonpenenennblid naTerpa.'
Jlexyust

AnreOpanyeckasi, TPUTOHOMETpPHYECKAass M IOKaszareiabHas (opMa KOMIUIEKCHOTO YHCIIA.
OcCHOBHBIE JIEWCTBHS HAJl KOMIUIEKCHBIMU uMciiaMu. @opmyna Oilniepa. PemieHue OBYy4JIEHHOIO
ypaBHeHus. [lepBooOpasHas. HeompeneneHHblid MHTETpAI M €ro CBOWCTBA. Ta0iMIla HMHTETPAJIOB.
HenocpencTBeHHOE HHTETPUPOBAHHE.

Ocnoenvie nousmus memwl. KOMIUIEKCHBIE YHCIIA.
HpakmuueCKoe 3aHAmue

Dopma 3aHAMUA. peuieHie MUnosvix 3a0ay

3aoanus:

NoNe 437-463 uz [3].

Ipaxmuuecxoe 3anamue 3.2. Henocpedcmeennoe unmezpuposaniue.
Dopma 3aHAMUA. peuieHie MUNnosvix 3a0ay

3aoanus:

NoNe]328-1351 us [3].

NeNe1676-1702 u3 [3]

Tema 15. ""3ameHa nmepeMeHHOW B HeompeaeJleHHOM HHTerpajie. UHTerpupoBanue no
yactaM. UHTerpupoBaHue pauMoHANbHBIX Apodeii. NHTerpupoBanue HppaUMOHAIBHBIX H
TPUTOHOMETPUYECKUX PyHKIHUM."

Jlexyust

WMHTerpupoBaHre METOIOM 3aMeHBI llepeMeHHoM. HTerpupoBanue no yactsam. IIpocreiimme
palroHaibHbIe Ipo0U U UX UHTErpupoBaHue. HTerpupoBaHue nppanvoOHAIbHBIX (QYHKIUH.

OcHogsHble noHsmus memsl. 3aMeHa HepeMeHHOﬁ.

HpaKmuUQCKOe 3aramue



QOPMG SAHAMUA: peuteHue munoevblx 3a0ay

3adanua:
NoNe1352-1402 u3 [3].
NoeNe]703-1780, 1832-1868 us [3].

Tema 16. "OnpenesieHHbIH HHTErpaJL."
Jlexyus

OnpeneneHue ONpeaeseHHOr0 WHTErpana u ero cBoictBa. @opmyna Hertorona-JlelOHuIa.
3aMmeHa mepeMeHHOro u ¢opMmylia MHTETPUPOBaHUSA MO 4yacTsM. MHTerpamsl ¢ OeCKOHEUHBIMU
npenenamu. HWHTerpan ot pa3pbiBHON  QyHKIuu. [IpuOnukeHHBIE METOABI  BBIYHCICHUS
ONpPEIETICHHBIX NHTETPAJIOB.

OcHoeHble noHsmusi memawi. OHpGI[@J'ICHHBIfI HHTCTpaJI.
Hpaxmuuecxoe 3arAamue

@OPMCI SAHAMUA. peUuleHue munoesvlx 3a0ay

3adanusa:
NoNe]538-1566 us [3].
NoNe 2231-2295 [3]

Tema 17. "lIpunoxenus onpeaeieHHOro HHTerpasa. "
Jlexyus

Brrancnenue miomaseii od6macTeil, IIMHBI TyTU KpUBOH, 00BEMOB Tell BpallleHHs], TUIOIaaeit
MOBEPXHOCTEW TeN BpalleHus. Breruucienne pabOThl, KOOPAMHAT IEHTPA TSAKECTH, MOMEHTOB
WHEPIUH.

Ocroenbvie nousmus memawi. IIPUITOKCHUSA OIIPCACICHHOIO HHTCIrpajia.

HpakmulteCKoe 3aHAmue

Dopma 3aHAMUA: peuleHue MUNno8vix 3a0ay ¢ NOMOWbI0 NAKEeMOo8 NPUKIAOHBIX NPOSPAMM
Maple, Matcad, Matlab, Excel.

3aoanus:

NoNe1596-1681 u3z [3].

NoNe2455-2726 uz [3]

Tema 18. "Kparnbie uaTerpaisi. "
Jlexyust

[Tonsitue nBoiiHoro MHTerpana. CpoiicTBa. Brruncienue. 3amMeHa NEpeMEHHBIX B JIBOMHOM
uHTerpane. JIBOMHOM HHTErpan B IOJSAPHBIX KoopauHarax. IloHsTme TpOWHOro WHTErpaa.
TpoitHol nHTEeTpasl B HWIMHIPUUECKUX U chepuieckux KOOpAHHATAX.

OcHosHble noHamus memvl: KPaTHbIE HHTETPaJibl, JBOMHON HHTETpal.

Hpaxmuttec:coe 3arAamue

Dopma 3aHAMUSA. peuLerie MuUnosvix 3a0ay
3aoanusa:



NeNe 1-36, 99-11 Tus [3].
NeNe 3466-3588 us [3]

Tema 19. "IIpuiio:keHusi ABOMHBIX U TPOMHBIX HHTErPaJIOB"
Jlexyus

['eomerpuueckue u GU3NIECKUE TPUITOKEHUS ABOMHBIX U TPOWHBIX HHTETPAJIOB.
OcHosHble noHAmusA membsl. IPUIOKEHNS] JBOUHBIX U TPOMHBIX UHTEIPAJIOB.
lIpaxmuueckoe 3anamue

Dopma 3aHAmMuUs: peulenue munosvix 3a0au
3adanua:
NoNe 39-94, 112-120 u3 [3].

Tema 20. "KpuBosmHeiiHble HHTErpaJbl. "
Jlexyus

[loHsiTUE KpPUBOJMHEHHOTO HWHTErpaja Mo JJUHE AYrH, ero cBoilcTBa. KpuBOIMHEHHBIN
MHTETpaj M0 KOOpAWHATaM, CBOMCTBA, BbruucieHue. @opmyna ['puHa. YcimoBHUs HE3aBUCUMOCTH
KPUBOJMHEHHOIO MHTErpajga OT MNyTH HUHTerpupoBaHus. [IpunokeHuss KpUBOJIMHEHHBIX
MHTETPAJIOB.

OcHosHble nouamus membvl: KPUBOJIMHEHWHBIE MHTETPAIBI.

Ilpakmuueckoe 3auamue

Dopma 3aHAMUAL: peuleHue munosvlx 3a0ay

3adanusa:

NoNe 181-219 us [3]

NoNe3770-3783, 3806-3860 us [3].

Tema 21. "IloBepxHOCTHBIN HHTErpas."
Jlexyust

[ToHsiTHE TTOBEPXHOCTHOTO HHTErpajia MEPBOrO M BTOPOro poja. Berumcnenue. @opmyibl
Crokca u Octporpaackoro-I'aycca.

OcHoghbie noHsimus memvl. TOBEPXHOCTHBINA UHTETPAI.
Ilpaxmuueckoe 3ansmue

Dopma 3aHAMUA: peuleHie MUNo8slX 3a0ay

3adanusa:

NeNe 3876-3900 us [3]

Tema 22. " CkansipHbie 1 BeKTOPHbIE MOJIs. "
Jlexyust

JInnannm ypoBHs. ['panueHT ckasspHOro mossi. BeKTopHble TMHUM BEKTOPHOTO TOJIA.



3agaua 0 paboTe CHIIBI Ha KPUBOJMHEHHOM IyTH. LIMpKyIsAus U poTop BEKTOPHOTO TOJIA.
[ToTrok BekTOpHOTO MOJIS. J{UBEPreHIrsa BEKTOPHOTO MOJIA.

OcHnosHble nousmus memsl. TAHAN YPOBH:, JUBCPIC€HINA BEKTOPHOI'O I1OJIA.
HpaKmulzeCKoe 3arAamue

Dopma 3ansamusL: peulenue munosvix 3a0a4
3aoanusa:

NeNe 3439-3459 us [3].

Tema 23. " Oneparopsl I'amuiabTona u Jlanuiaca. OCHOBHBIE THIIBI BEKTOPHBIX MoJIei"
Jlexyus

[Tonstue onepatopa ['amMunbTOoHa, BBIpaKEHHE U(PPEPEHINATBHBIX XapPaKTEPUCTHUK,
BEKTOpHble Au(depeHlrnaIbHble XapaKTepUCTHUKH BTOpOro mopsaka, omeparop Jlammaca.
OcHoBHbIE THUIIBI BEKTOPHBIX NoJieH. [loTeHIalbHbIe U COJIEHOUIAIbHbIE OIS

OcHo8Hble NOHAMUSL MeMbl: OIepaTophbl I'amunpTona u Jlammaca.
HpakmuquKoe 3aramue

CDopjwa SAHAMUA. HHmepaKmueﬂoe 3aHAmue.

(DopMa SAHAMUA. peuterHue nunoesvlx 3610611{ C NOMOUWbIO nakenoe npumadelx npoepamm
Maple, Matcad, Matlab, Excel.

3aoanus:

NeNe 11-12 us [3].

Dopma 3aHAMUL: MUHUKOHDEpeHyuUs

Tembl 00K10008:

Pasznoosicenue 6exmopnozo nos ha cymmy ROMeHyuaibHo20 U CONEeHOUOAIbHO20 NOJIEU.
Mooenuposanue u ananuz 31eKMpuUeckux noJjeti Cpeocmeamu 6eKMOPHO20 AHAIU3A.
Mooenuposarnue u anHanuz MacHUMHBIX NOJEl CPeOCmMBAMU BEKMOPHO20 AHATU3A.

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

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

Huddepenunansubie ypaBHeHUs MepBOro nopsaka. OcHoBHbIE MOHATHS. 3aaaya Komm s
nudPepeHIaIbHOTO  YpaBHEHUSI TEPBOTO  TMOPSIIKa. I'eomeTpuyeckass UWHTEpHpeTALUS
mubdepeHIIManTbHOTO  YpaBHEHHsS MEPBOTO  TMOPSAAKA. YPaBHEHHUS C  pa3JesIFOIIMMHUCS
nepemMeHHbIMU. OnHOpOaHBIE UdQepeHInaNbHbIe ypaBHEHHS. YPaBHEHHS, CBOJANIMECT K
OJHOPOIHBIM.

OchnosHble nouamus. memvl. OOBIKHOBEHHBbIE UG (epeHIaTbHble YpaBHEHHUS MEpBOTO
NOpsAIKA.

Hpaxmuttec:coe 3arAamue

Dopma 3aHAMUSA. peuLerie MuUnosvix 3a0ay
3aoanusa:



NoNe 515-539 usz [3].
NeNe 3901-3910, 3913-3924 uz [3].

Tema 25. "JluHeiiHble ypaBHeHHMsI NEPBOr0 NOPSiAKA. YPaBHEHHUs], He pa3pellleHHbIe
OTHOCHTEJIbHO MPOU3BOIHOM."
Jlexyust

Pemienne JnMHEHHBIX YpaBHEHUU IMEpPBOr0 MOpsAKa METoAoM bepHymin. YpaBHeHHE
bepuymnu. YpaBHeHus, HE pa3pellieHHbIE OTHOCUTEIbHO MPOU3BOAHON, ypaBHeHUs Jlarpamxka u
Knepo.

OcHosHble noOHAMUS MeMbl:TUHEHHbIE YpaBHEHUs IEPBOrO0 IOps/KA. YpPaBHEHUS, HE
pa3peLIEHHBIE OTHOCUTEIBHO TPOU3BOIHOM.

Hpaxmuuecxoe 3ansamue

Dopma 3anamus: peulenue munosvix 3a0au
3aoanus:

NoNe 596-624 uz [3].

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

Tema 26. " IudgdepeHunanbHbie yPABHEHUS BbICHINX MOPSAAKOB. "
Jlexyust

PaccmaTtpuBaembie BOIPOCHT:

Juddepenunansupie ypaBHEHUsT BTOporo mnopsiaka. OcHoBHble MOHATHS. 3amada Komw.
['eomeTpuueckass uHTeprnperanus. KpaeBble 3amauu. YpaBHEHHS, OIYCKAIONIUE TOHKCHUS
nopsaka W MeToAsl ux pemieHus. CTpykTypa oOOIIEro pemieHus JUHEHHOTO OJHOPOIAHOTO
muddepeHIMaTLHOTO  ypaBHeHUS. JIMHEWHBIE OJHOPOJIHBIC YPaBHEHHS C TOCTOSHHBIMU
koa(purmeHTamu.

OcnosHule nonsamus memvl. TG GEpeHIMaTIbHbIe YPaBHEHHS BBICIINX MTOPSAIKOB.
IIpakmuueckoe 3anamue

Dopma 3aHAMUA. peuieHie MUNnosvix 3a0ay
3adanusa:
NoNe 4155-4199, 4208-4217 uz [3].

Tema 27. "JInHeliHbIe HEOAHOPOAHBIC YPABHEHHUS BBICIINX NOPSAIKOB. "
Jlexyust

CrpykTypa oOmero pemeHuss HEOIHOPOJHOTO YypaBHeHUs. JIMHEHHBIE HEOJIHOPOIHBIE
YPaBHEHHS C OCTOSHHBIMHU KO3 (DUIIEHTAMH.

Meton Bapuaiy MpOU3BOJILHBIX MOCTOSHHBIX (MeTo[ Jlarpamxka). MeTo1 HeompeaeIeHHbIX
KO3 PHUIIHEHTOB.

OcHosHble noHAmusA memul. TAHEHHbIE HEOJHOPOAHbIE YPAaBHEHUS BBICIIINX HOPSIIKOB.

Ilpakmuueckoe 3anamue

@opma SAHAMUA: peutleHue munoevblx 3a0ay



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

Tema 28. "®usznyeckue npuiaoxkeHus: Au(depeHUNANbHBIX YPABHEHHH NEpBOro M
BTOPOI0 NMOPSAIKOB."
Jlexyus

YpaBHeHus 00pa3oBaHUs U pacmaja BemecTBa. [[BrkeHue Tella B ypyrou cpeae. 3agada oo
AJIEKTPUYECKOM TOKE B IIEMU C KaTYNIKOW CaMOWHIYKIWHU. Bropas 3amaya nuHamuiku. J[BukeHue
Tejla B IIOJIE TATOTEHUS 3EMIIU.

OcHognble noHAmus memul: TPUIOKeHU AU (HepeHINAIBHBIX YPABHEHUH.
IIpakxmuueckoe 3anamue

CDopjwa 3aHAMuUA: peuleHue munoeoblx 3a0ay ¢ NOMOULbIO naxKkemoe npuwzaOHbzx npozpavim
Maple, Matcad, Matlab, Excel.

3aoanus:

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

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

NoNe 4204-4207 uz [3].

Tema 29. "Cucremsl 1udpepeHuaJIbHbIX ypaBHeHHH. "
Jlexyust

Cucrembl muddepeHnmanbHpix  ypaBHeHHd. OOmme moHATHA. CHCTEMBI JTUHEHHBIX
mubdepeHIIMaNbHBIX ypaBHEHUN C TMOCTOSHHBIMH KO3(DQHUIIMEHTaMu, X METOJbl pEIIeHUs U
buznyecKkue NpuIoKeHus.

Ocnognbie nonsimus memul.: CUCTeMbI TU((hepeHIINaIbHBIX YPaBHEHUH.
IIpaxmuueckoe 3anamue

Dopma 3ansamusl: peutenue munosvix 3a0a4
3aoanus:

NeNe 787--805 uz [3];

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

Ilpakmuueckoe 3anamue 5.12. Pewenue cucmem ougppepenyuanvnvix ypasHeHuil.
HHmepaKmueHoe 3AdHAmMue.

@opma SAHAMUA: peuleHue munoesblx 3a0ay ¢ NOMOULbIO NAKeENnoe6 npuma@nbzx npozpavim
Maple, Matcad, Matlab, Excel.

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

Tema 30. "JjieMeHTHI TEOPUH YCTOMYMBOCTH. "
Jlexyust



[Tonsitne ycroumBoctrn 1o JlsmyHoBy. Touka mokost cucteMbl auddepeHInanTbHBIX
yYpaBHEHHA. Y CTOWYMBOCTh OJHOPOJIHBIX CHUCTEM JIMHEHHBIX Iu(QepeHInaIbHbIX ypaBHEHUH ¢
HOCTOSSHHBIMU KO3(GUIMEHTaMU. Y CTOHYMBOCTh 10 IEepBOMY HpubamxeHuto. Meroa QyHKIuit
JIanynosa.

OcHosHble NOHAMUS MeMbl: TCOpHUA YCTOﬁqHBOCTH.
Hpaxmuuecxoe 3anamue

@opMa 3aHAMuUA: peuleHue munoeblx 3a0ay ¢ NOMOULbIO NAKENO6 npuma()nbzx npozpavim
Maple, Matcad, Matlab, Excel.

3adanua:
NoNo 191-193 uz [3].

Tema 31. "UncsieHHoe penieHre 00bIKHOBEHHBIX AU (epeHINATbHbIX YPABHEHHH U UX
cucrem. "
Jlexyust

Meron Ditnepa. Merox Pynre-KyTTsi.
OcHnosHble nonamus memul: MeTo Ditnepa, meton Pynre-KyTThr.
Ilpakxmuueckoe 3anamue

CDopjwa 3aHAMuUA: peuleHue munoeoblx 3a0ay ¢ NOMOULbIO naxkemoe npumadnbzx npozpamm
Maple, Matcad, Matlab, Excel.

Tema 32. "Yucaosble psiabl. "
Jlexyust

OcHOBHbIE TOHATHA 4YHCIOBOro psaa. HeoOxomumelili MpU3HAK CXOOUMOCTH  psija.
JlocTatouHble MPU3HAKU CXOAUMOCTH psija: [lanambepa, paauKaabHBIA U WHTETPAJIbHBIN NPU3HAKU
Komm. 3nakouepenyromuecs psabl. 3HakonepeMeHHble psaabl. Teopema Jleliouuma. AGcoatoTHas U
YCIIOBHAs! CXOAUMOCTb.

Ocnoenvie noussimusi memwi. YUCIOBEBIC PpAABIL, 3SHAKOIICPEMCHHBIC PAIBI.
HpaxmulteCKoe 3aHAmue

Dopma 3aHAMUA. peuieHie MUNnosvix 3a0ay
3aoanus:

NoNe 269-310 u3 [3].

NoNe 2727-2784 uz [3].

Tema 33. " @yHKUMOHAJIbHBIE PAABI. "
Jlexyust

OcHoBHbIe TIOHATUSA (PYHKIHMOHANBHBIX psioB. CTeneHHbIe psiabl. WHTEpBal CXOIMMOCTH,
paanyc cxoguMocTtu. Teopema AGens. Psapr Teitmopa m Maknopena. [lpuMmeHeHne CTENEHHBIX
PSAAOB K BEIYHUCIICHUIO MPEAETIOB, OMPENeICHHBIX HHTETPAIOB, TPUOIMKEHHBIX 3HAUCHUN (DyHKIINH



U peIICHUI0 OOBIKHOBEHHBIX AU (P PepeHINaTbHBIX YPAaBHEHUH.
OcHognvle nonamus memul: QYHKIIUOHAIBHBIC PSIbI, CTCIIEHHBIC PSIIBL.
IIpaxkmuueckoe 3anamue

@0pMa 3aHAMUA: peuleHue munoeblx 3a0ay ¢ NOMOULbIO naxKkemoes npumadnbzx npozpamm
Maple, Matcad, Matlab, Excel.

3adanua:
NoNe338-402 us3 [3].
NoNe 2802-2816, 2841-2868 uz [3].

Tema 34. "Paab1 ®ypbe. "
Jlexyus

Teopema lupuxiie. Pasnoxxenue B pan Oypwe 27 - nepuonndeckux GyHkiuil. Paznoxenue B
psin @ypbe YeTHBIX M HeueTHBIX (yHKuui. Paznoxenne B psn @ypbe QyHKIMI TPOU3BOIBEHOTO
nepuoga. Pasnoxxenue B psan @ypbe HeepruoIuIeCKUX (HyHKIUN

OcHosHvie nonamus memvi: psiabl Dypbe.
Ipaxmuueckoe 3anamue

(DopMa SAHAMUA. peuterHue nunoesvlx 3a0ay ¢ nomoubio nakemoe npumadﬂbzx npoepamm
Maple, Matcad, Matlab, Excel.

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

Tema 35. "Unrerpan Aupuxie. Uurerpaa ®ypoe. "
Jlexyus

Wnrterpan dupuxine. Pag @ypbe B kommiekcHoi popme. Muterpan @yprse. UnTerpan @ypoe
B KoMmIuiekcHOM ¢opme. CrnekrpanbHas ¢yHkuus. [Ipsmoe u oOpaTHoe mpeoOpazoBanusi Dypbe.
Cunyc- 1 KocuHyc- mpeodpazoBanus Oypse.

OcHognvie nonssmus memul.: UHTErpan Jupuxne, narerpan @ypee.
IIpaxmuueckoe 3ansmue

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

3aoanusa:
NoNe 501-506 uz [3].

Tema 36. " ludgdepeHunanbHbie YPABHEHUS] B YACTHBIX IPOU3BOAHBIX."
Jlexyust



Juddepennnanpaple ypaBHEHUS! MEPBOTO MOPAIKA B YACTHBIX HMPOM3BOJIHBIX. YpPaBHEHHS
BTOPOIO MOPAAKA B YACTHBIX IPOU3BOAHBIX U IIPUBEACHUE UX K KAHOHUYECKOMY BUY.

Ocnognvie nonsimust memwl: TAPHEPEHINATBHBIC YPABHECHHUS B YaCTHBIX MPOU3BOIHBIX.
Ilpaxmuueckoe 3ansmue

Dopma 3ansamusL: peulenue munosvix 3a0a4

3aoanusa:

NeNe 973-983 us [3].

Tema 37. "OcHoOBHbBIE THIILI YPAaBHEHUI MaTeMaTU4eckoii pusukm. "
Jlexyus

BonHoBOEe ypaBHEHHME. YpaBHEHHE TEIUIONPOBOAHOCTU. YpaBHeHue Jlammaca. Kpaesbie
3ala4H.

Meton ®ypbe. CBOOOAHBIE U BBIHYX/IEHHbIE KOJ€OaHUs 3aKPEIUIEHHON CTPYyHBI. Y paBHEHUE
TEIUIONPOBOAHOCTH JJIsi KOHEYHOT'O CTEPKHS M CTEP>KHS, U3JTy4arollero ¢ 00KOBOM MOBEPXHOCTH.

OcHosHble noHAmusA memul. TUIBl yPABHEHUH MaTeMaTHYeCKON (PU3UKH.

IIpaxmuueckoe 3ansamue

Dopma 3aHAMUA. peuienue munosvix 3a0ay

3aoanus:

NeNe 997-1001 us [3].

3adanusa:

NeNe 1002, 1004, 1005 uz [3].

Tema 38. "YpaBnenue Jlansaca u MeToabI ero pemenus'
Jlexyus

3amauy, IPUBOIALIME K MCCIENOBAHUIO pelleHui ypaBHeHus Jlamnaca. Meron ®ypee s
peuieHus ypaBHeHus Jlamiaca B mpsMoyrojibHUKe. MeToJ| CeTOK.

OcHo8Hble NOHAMUSL MeMbl: YpaBHCHUE Jlammaca.
Hpaxmuwcxoe 3arAamue

CDopma SAHAMUA peuleHue munoeoblx 3a0ay ¢ noOMOWubO naxkemoe npumadnbzx npozpamm
Maple, Matcad, Matlab, Excel.

Tunosvie 3a0auu:
Memooom Dypwve pewums 3a0avy Jupuxie 015 ypasruenus Jlannaca 6 npsamoy2oibHUKe.

Tema 39. "®yHKIHA KOMILIEKCHOI'O ITepeMeHHOro."
Jlexyus

Omnpenenenve (QYHKUIUMM KOMIUIEKCHOTO TIEPEMEHHOT0, HENPEepPhIBHOCTh, IPOU3BOIHAS.
HuddepenurpoBanre (QyHKINU. VYcnosus Komm- Pumana. Ilonarue o koHdopMHOM



OTOOpaKCHUH.
Ocnognbie nonsimusi memwl. QYHKIHSI KOMIZIEKCHOTO MEPEMEHHOTO.
Ipaxmuyeckoe 3ansmue
Dopma 3aHAmMUsL: peulenue Mmunosvix 3a0ay
3aoanus:

NeNe 1012-1027 us [3].

Tema 40. "HuTerpupoBanne (pyHKIHII KOMILUIEKCHOro nepemeHHoro. Teopema Komm.

HNurerpan Komu"
Jlexyus

WuTterpan ot ¢GyHKIMH KOMIUIEKCHOTO mepemenHoro. Teopema Komm. @opmyna Herorona-
Jletionuna. MaTerpansuas dopmyna Komm.

OcHognvle nonamusi memsl. uaTerpan Komm, reopema Komu.
Ipaxmuueckoe 3anamue

Dopma 3aHAMUA: peuleHue MUNo8slX 3a0ay

3aoanus:

NeMNe 1060-1065, 1067-1069 us [3].

Tema 41. "Paasl Teiinopa u Jlopana. Beruers! pynkunun."
Jlexyust

Psinbr B koMIwiekcHO# miockoctu. Psasl Teitnopa u Jlopana. Kinaccudukarms ocoObIX TOUeK.
Brruersl ¢ynknun. OcHOBHas Teopema O BblueTax. Beruucienue BbiueToB. [IpumMeneHue
BBIUCTOB K BBIYMCICHUTIO UHTCTPAJIOB.

Ocnognvie nonsimus memul.: paasl Teinopa u Jlopana, BeIueThl (QyHKINN.
IIpakmuueckoe 3ansimue

Dopma 3aHAMUA peuleHue MUnosslx 3a0ay

3adanus:

NeNe 1073-1088 us [3].

Tema 42. " JieMeHTHI onepanuOHHOr0 ucunciaenus. [Ipeoopasosanue Jlanaaca."
Jlexyus

OpuruHaiasl ¥ HMX H300pa’keHHUs. Nzobpaxenune ¢ynkuuun Xesucaiina. CpoiicTBa
npeoOpa3zoBanusi Jlammaca: JHMHEHHOCTh, 3aTyxaHuWe, 3ama3fpiBaHue. Taldnauia HEKOTOPBIX
OpPUTHHAJIOB U N300paskeHuit. M300paxkenne GyHKIMNA, OMUCHIBAIOIINX UMITYIbCHBIE TPOLECCHI.

OcHosHble nonamus memvl. ipeodpazoBanue Jlarmaca.

Ilpakmuueckoe 3anamue

@opma SAHAMUA: peutleHue munoeovlx 3a0ay



3aoanusa:
NeNe 1107-1118 uz [3].

Tema 43. " ludPpepeHunpoBaHue 1 MHTEITPUPOBAHNE OPUTHHAJIOB M U300paKeHuil."
Jlexyus

HuddepeHurpoBanue M HWHTETPUPOBAHHE OPHUTHMHAIOB M HU300paKeHWd. YMHOXKEHHE
nzoopaxenuit. [lonsarue ceptku. @opmyna [roamens. Tabiuiia OpUTHHAIOB U H300paKCHHM.
Pemenne OOBIKHOBEHHBIX UGB (GEPEHIUATBHBIX YpPaBHEHHH W HMX CHUCTEM CpEICTBaMHU
OIEPALIMOHHOT0 UCYUCIICHUS.

OchnosHble nousmus memvl: TAQPQPEPESHIIMPOBAHUE W HHTETPUPOBAHUE OPUTHHAIOB U
MU300pakeHUi.

Hpaxmuuecxoe 3ansamue

Dopma 3anamus: peulenue munosvix 3a0au
3adanusa:

NeNe 1130-1136 us [3].

Tema 44. "O6patHoe npeodpa3oBanue Jlanjaca."
Jlexyus

[Tonstue 00 oOpatHOM mpeoOpasoBanuu. Teopembl pasznoxeHus. Popmynsl Pumana-
Mennuna.

OcHosHble nonsamus memul. 00paTHoe npeodpazoBanue Jlarmaca.
Ilpaxmuueckoe 3ansamue

Dopma 3aHAMUA: peueHue MUnogulx 3a0ay ¢ NOMOWbIO NAKEMO8 NPUKIAOHBIX NPOSPAMM
Maple, Matcad, Matlab, Excel.

3aoanus:

NeNe 1121,1123,11128 u3 [3].

Tema 45. "Onpenenenne BepoaTHOCTH. OCHOBHBbIE TeOpeMbl."

Jlexyus

[IpenMeT ¥ OCHOBHBIE NOHATHS TEOpUHM BeposATHOcTeH. Kiaccuueckoe M CTaTUCTHUYECKOE
ONpENIETICHUE BEPOSATHOCTU. TeopeMbl CIIOKEHUS M YMHOXKEHUS BEpOSATHOCTEH. I'eoMerpuueckas
BEPOSITHOCTB. Y CIIOBHAs U MOJIHAs BEpOATHOCTh. PopMmyiia beiteca.

OcHogHbie noHAMUA MmeMbl.

Ipaxmuueckoe 3anamue

Dopma 3anamus: pewieHue munoeulx 3a0ay

3aoanus:

NoNe 5-88 uz [3].

Tema 46. ""Cxema nocJjieqoBare1bHbIX HCIbITAHUH bepnyiim"
Jlexyust



[ToBropenue wucnbitanuii. @opmyna bepuymmu. IlpousBomsmas ¢ynkuus. [IpenenbHbie
TeopeMBI B cxeme bepHyuu.

OcHoeHble noHsmusi memawi. II0CIC€10BATCIIbHBIC UCIIBITAHUSA BepHYJ'IJ'II/I.
Hpakmuueacoe 3arAamue

@OpMa SAHAMUA. peuleHue munoeovlx 3a0ay

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

Tema 47. "Cayuaiinble BeJUYHHBbI. JJUCKpeTHBIE CJIyYaiiHble BeJUYUHBL. "
Jlexyus

Crnyuaiinble BeIMYUHbL. JIUCKpeTHas ciydaiHas Belu4yuHa. MHOIOYroJabHUK
pacnpezneneHus. YucioBble XapaKTEPUCTUKUA. BHHOMMHAIBHOE, FEOMETPUUYECKOE paCIpElEICHHE,
pacupenenenne Ilyaccona. @yHkuumsa pacupeneneHus. [IpenenbHble  TeOpemMbl  TEOPUHU
BEPOSITHOCTEHN

Ocnoenbvie nousmus memawi. cnyan“IHHe BCIINYHNHEI.
Hpaxmuuecxoe 3aHAmue

(DopMa SAHAMUA. peuterHue nunoesvlx 3a0ay ¢ NnoMoulbio nakemoe npumadelx npoepamm
Maple ,Matcad ,Matlab ,Excel
3aoanus:

NeNe 164-187 us [3].

Tema 48. "HenpepbiBHbIE cIy4aiiHble BeJUYNHBI"
Jlexyus

HenpepriBHas ciydaiinas BennunHa. OyHKINSA U IJIOTHOCTh PACHPENEICHUs BEPOSTHOCTEN.
UucnoBble XapakTepuCTUKUA. PaBHOMEpHOE, HOpMalbHOE, MOKa3aTeIbHOE paclpeesICHUE.
DyHKIUS HAISKHOCTH.

OcHosHble noHAmMuUsA memul. HEPEPbIBHBIE CITyYaiiHbIe BETMYUHBI.
IIpakmuueckoe 3anamue

®0pMa SAHAMUA: peuleHue munoeovlx 3a0ay

3adanusa:
NoNe262-306 us [3].

Tema 49. "Cucremsl ABYX CJIy4YalHbIX BeJIUYHH."
Jlexyust

Cucremsbl JBYX CIy4YalHBIX BEIIMYMH. UMCIOBBIE XapaKTEPUCTUKU. J[ByMepHOE HOpMaIbHOE
pacnpezeineHue.

OcnosHble NOHAMUS MeMbl: CHCTEMBbI ABYX cnyqaﬁHHx BCJINYHH.

Ilpakmuueckoe 3anamue



CDOpMa SAHAMUA. peuleHue munoeblx 3a0ay ¢ noOMoOuwbrO nakemoe npumadﬂbzx npozpavm
Maple, Matcad, Matlab, Excel.

3aoanus:

NeNe 408, 409 usz [3].

Tema 50. "JjieMmeHTHI TEOPUM KOppeasiuuu. "
Jlexyus

Jlunelinast M KpuBOJHHEHHas Koppensius. KoahpumenTsl KOppessiiuy U perpeccuu U ux
cBoiicTBa. JInHUM perpeccuu.

Ocnosnble nousmus memsl. TAHESHHAsS U KpHBOHHHeﬁHaﬂ KOopp€Eisaaus.
Hpaxmuuecxoe 3arAamue

(DopMa SAHAMUA. peuterHue nmunoesvlx 3a0ay ¢ nomoubio nakemoe npumadﬂbzx npoepamm
Maple, Matcad, Matlab, Excel.

3aoanusa:
NoNe535,536 us [3].

Tema 51. ". OcHOBELI MATEMATHYECKON CTATUCTUKH."
Jlexyust

OcCHOBHBIE TIOHSTHSI MaTEMaTUYECKOW CTAaTUCTUKH. CTaTUCTUYECKOE pachpeerecHue
BbIOOpKkU. DyHkius pacnpenenenus. [lomuron u  rucrorpamma. CTaTUCTHYECKHE OICHKU
napamMeTpoB pacnpCacCICHUs. Toueunsie n HHTCPBAJIBHBIC OLOCHKHW MAaTCMATHUYCCKOI'O OXHWIaHUA
JloBepuTeNnbHBI UHTEPBAN Ui MAaTEMaTHYECKOTO OXHUAAHUS TEeHEPaTbHOW COBOKYIHOCTH MpH
M3BECTHOM (HEM3BECTHOM) CpEIHEM KBAIPATHUYECKOM OTKJIOHEHUH ISl HOPMAIBHOTO 3aKOHA.

CrarucTrueckas IpoBepKa CTaTUCTUUECKUX runores. [IpoBepka runore3bl 0 MOJEIu 3aKOHA
pactipenenenus. Kpurepun 3HaYMMOCTH.

OcHo8Hble NOHAMUS MeMbl:
Hpaxmuwcxoe 3aramue

CDopma SAHAMUA peuleHue munoeoblx 3a0ay ¢ noOMOWwbO naxkemoe npumadnbzx npozpamm
Maple, Matcad, Matlab, Excel.

3aoanus:

MNoNe 439-470, 501-522 usz [3].

cpPC

Hsyuenue yuebnou aumepamyper [1], [2], [3]
Pewenue 3a0au no memam

Ilooecomoska Kk MOOYILHOMY KOHMPOIIO

5 YueOHO-MeTOoaAUYeCKOE 00ecnieyeHHe AJIsl CAMOCTOSITeIbHOI padoThl 00y4arOIIUXCH

B 1iesioM BHeaymuTOpHAsi CaMOCTOATENbHASL pad0Ta CTYJACHTA MPH U3YUYSHUH Kypca BKITIOYAeT
B ce0s creyromuye BUbl padoT:



—npopaboTKa (M3yueHHEe) MaTepHajIoB JIEKIIHA;

— YTEHHWE U IPOopaboTKa peKOMEH/I0BAHHOW OCHOBHOM M JIOMIOJIHUTEIBLHOM JINTEPATYyPHI;

— TMOATOTOBKA K MPAKTUYECKUM (CEMHHAPCKUM) 3aHSTHIM,

— TOUCK ¥ POpadbOoTKa MaTepraioB u3 HTepHET-pecypcoB, IEPUOTUIECKON ITeUaTH;

— BBINIOJTHEHHE JIOMAITHUX 331aHUH B OpPME TBOPUECKUX 3aJJaHHi, KEHC-CTaIuu, TOKIIAI0B;

— MOATOTOBKA MPE3ESHTANNHN ISl WIUTIOCTPAIIUH TOKIIA/IOB;

— BBINIOJTHEHWE  KOHTPOJBHOH  paboThl, €cau MpeaycMOTpeHa Y4eOHBIM  IUIAHOM
JUCITUTLIAHBI,

— MOATOTOBKA K TEKYIIEMY U HTOTOBOMY (IIPOMEXYTOUHAs aTTECTAIUs) KOHTPOJIIO 3HAHUM
10 TUCIMIUIMHE (PK3aMeH ).

OcHOBHast 10711 CaMOCTOSITENIBHOW Pa0OThl CTYACHTOB MPHUXOIUTCS Ha NPOpPabOTKy
PEKOMEH/IOBAaHHON JIMTEPaTyphl C MEJIbI0 OCBOCHHS TEOPETHYECKOro Kypca, TIOATOTOBKY K
NPAaKTUYECKUM (CEMUHAPCKUM) 3aHATHUSAM, TEMATHKA KOTOPBIX MOJHOCTHIO OXBATHIBACT COJICPKAHHE
kypca. CamocrosTenbHas paboTa 1Mo moJroTOBKE K CEMHHAPCKUM 3aHSATHIM TPEAINOJIaraeT yMEHUE
paboTaTh ¢ mepBUYHON MHPOPMALUEH.

6 @oHa OIEHOYHBIX CpPeICTB /Ui TMPOBeAeHHs] TPOMEKYTOUYHON aTTecTalNu
o0yyarommxcsi Mo JMCHUIINHE

6.1 Cmpykmypa ¢ponoa ouenounvix cpeocme

@DOH/T OLIEHOYHBIX CPEJCTB ISl MPOBEACHUS MPOMEKYTOUHOM aTTeCTallMi 00YYaIOIIUXCS 110
TUCIUIUINHE «MareMaTrkay MPeJICTaBICH B MPWIOKCHUH K padodell mporpamMme JTUCHIUTUINHBI U
BKJIIOYAET B CCOs:

— TepeYeHb KOMITETEHIMI ¢ YKa3aHWeM JTarnoB WX (OPMUPOBAHUS B TPOIECCE OCBOCHHUS
o0Opa3oBaHUs; TEpeUeHb KOMIICTCHIIMM C yKa3aHUEM OJTamoB WX (OPMHUPOBAHHS B IPOIECCE
OCBOCHHS 00pa30BaTeIbHON MTPOTrpaMMBl;

— ONMCaHME NOKA3aTeJIeh U KPUTEPUEB OLICHUBAHUS KOMIIETCHIIMN HA Pa3JIMYHbIX dTarax Uux
(dbopMHUpOBaHUs, ONTMCAHUE IITKAJT OLICHUBAHUS,

— TUIOBBIE KOHTPOIBbHBIE 3aJaHUsl WM MaTepuaibl, HEOOXOAMMBIE ISl OICHKU 3HAHMIA,
YMEHHM, HaBBIKOB U (WJIM) OMNBITa JAEATEIHHOCTH, XapaKTePU3YIOMIMX OTanbl (HOPMHUPOBAHUS
KOMIICTCHITU;

— METOAMYECKHE MaTepualbl, ONPEAENSAIOIINE MMPOLEAYPbl OLCHUBAHUSA 3HAHWUN, YMEHUHU,
HABBIKOB U (MJIM) OTIBITA JIEATEIBHOCTH, XapaKTePU3YIOIINX dTarbl POPMUPOBAHUS KOMITETEHITHIA.

6.2 Ilepeuensv 60npocoe K nPpOMeIHCymoUHOl ammecmayuu.
Ilepsvuii cemecmp (ax3amer)

1. TlonsiTue onmpeaenutens N-oro nmopsiaka. OnpeaeauTeNIn BTOPOTO U TPETHETO MOPSIAKOB, UX
CBOMCTBA.

2. MuHOpBI 1 aredpanvecKue JOMOTHCHHUS.
Martpuusl. [eiictBus Han matputiamu. OOpaTHas MaTpHIIa.
DneMeHTapHbIe MpeoOpa3oBaHus MaTPUIl. PaHT MaTpHIIbL.
UccnenoBanue cuctem nuHeiHbIX ypaBHeHuil. Teopema Kponekepa-Kanennu.
Pemenue cucremsl IMHENHBIX YpaBHEHU MeTo10M Kpamepa.
Pemenue cucremsl IMHENHBIX YpaBHEHUN MeTo1oM ["aycca.
Pemenue cuctemMbl TMHEMHBIX YpaBHEHUN METOJJOM 0OpaTHOW MaTpPHUIIbI
. CucTteMbl KOOpAMHAT (TIPSIMOYTOJIbHBIC, OJISIPHAS, IIMJIHHIPUYECKast, Chepruieckas).
lO [Tpoekius HanpaBIEHHOTIO OTPE3Ka HAa OCh. PaccTosiHre MEXAYy TBYMSI TOUKAMH.
11. [leneHue oTpe3ka B JaHHOM OTHOIICHHH.
12. TlonsTHe BEeKTOpA, IMHEHHBIC OTICPAITUU HAJl BEKTOPAMH.

CoOoNO AW



13. IlonsATHe NMHEHHOW 3aBUCHMMOCTH BEKTOpPOB. HeoOXoauMble M JOCTaTOYHBIE YCIIOBHS
JIMHEMHOM 3aBUCUMOCTH JIBYX, TPEX BEKTOPOB. JINHEITHAA 3aBUCUMOCTD YEThIPEX BEKTOPOB.

14. TlonsaTtue Ga3uca. PaznoxeHue BEKTOpa MO AEKAPTOBY MPSIMOYTOJILHOMY Oa3ucy.

15. Jlnuna Bekropa. Hanmpapistomiye KOCUHYCHI.

16. Onpenenenue CKaJPHOTO TPOW3BEICHHS, CBOWCTBA. BbIpa)keHHe CKaJIsPHOTO
IPOM3BEACHUS B IEKaPTOBBIX KOOPJMHATAX.

17. OmnpeneneHue BEKTOPHOIO IPOU3BENCHMS, CBOMCTBA. Bplpa)keHHE BEKTOPHOIO
IPOM3BEACHUS B IEKapPTOBBIX KOOPJMHATAX.

18. MexaHWYeCKH CMBICT CKAISIPHOTO ¥ BEKTOPHOTO MTPOU3BEICHUM.

19. CmemanHOe  NpOU3BENEHME  BEKTOPOB, CBOWCTBA.  BbIpakeHHE  CMELIAHHOTO
NPOM3BEACHUS B IEKAPTOBBIX KOOPMHATAX.

20. YpaBHeHHE JMHMM Ha IUIOCKOCTU. YPAaBHEHUE JIMHUM B IOJSAPHBIX KOOpPJMHATAX.
[TapameTpuueckoe 3aJaHKe JTUHUU.

21. PaznuuHble BUABI ypaBHEHMs HpsAMOH (oOliee, B OTpe3Kax, KAHOHMYECKOE, C YIJIOBBIM
K03 PHULIHEHTOM, TPOXOASIICH Yepe3 ABe TOUYKU, HOPMUPOBAHHOE, ITAPAMETPUUYECKIE YPAaBHEHHUS).

22. Yrom Mexny JABYMsS HpPSIMbIMH. YCIIOBHS NEPHEHIUKYISPHOCTH U IapauleNbHOCTU
IPSMBIX.

23. OTKJIOHEHHE TOYKH OT NpsIMON. YpaBHEHUE ITydKa MPSIMbIX.

24. Paznuunbie BUABI ypaBHEHHS IUIOCKOCTH (oOIiee, B OTpe3KaX, MPOXOJIICH depe3 Tpu
TOYKH, HE JIeXKAIUX Ha OJHOM MPsIMOIl, HOpPMUPOBAHHOE, KAHOHUYECKOE).

25. Yronm Mexay AByMs IIOCKOCTSAMHU. Y CJIOBHUS MAPAJUIETBHOCTH W TEPIEHIUKYIISPHOCTH
IIJIOCKOCTEM.

26. OTKJIOHEHHE TOYKH OT TUIOCKOCTH. [TydoK M CBsI3Ka IJIOCKOCTEH.

27. Ilpsimas B mpocTpaHCTBE. YTOJI MEX]y IPSIMO U INIOCKOCTBIO.

28. Jluaum BTOpOrO TOpsAKa (diumunc, rumepbona, mapaboia) W HMX KaHOHUYECKHE
YpaBHEHHMS.

29. TlonATHs MOBEPXHOCTEH BTOPOTO MOPSAKA, UX KIacCU(UKAIUS.

30. IIpenen mocienoBarenbHOCTH. beCKOHEYHO Masible MOCIIE0BaTEILHOCTH.

31. Ipenen ¢pynkuun, beckoneyno Oonpmme pyHkuuu. OrpaHuueHHBIC QYHKINH.

32. OCHOBHBIE TEOPEMBI O TIPEeax.

33. IlepBblit 3amMeyaTenbHBIN MPEIET U €r0 MPUMEHEHHE K PACKPBITHIO HEONPEIeTICHHOCTEH
Bupa (0/0).

34. Yucno e. Bropoii 3amedatenbHblii peaen. HatypanbHbie torapu@Ms.

35. HemnpepsiBHOCTh (yHKuMiA. CBoiicTBa HenpepblBHbIX (yHKUMHA. Kimaccudukanus Todexk
paspbiBa.

36. CpaBHeHHE OECKOHEUHO MaJIbIX.

37. Ompenenenue MpOU3BOAHON, ['eOMeTpHUECKHI CMBICI TPOU3BOTHOM.

38. OcHoBHble paBuia quddepeHipoanus. Tadbnuna npon3BOIHbIX.

39. Muddepentman ¢yakmuu. ['eomerpuyeckuit cmbicn muddepennuana. Ilpumenenue
muddepeHnmana B IpUOINKEHHBIX BBIYUCICHUSX.

40. TIpowmsBoansie u auddepeHnanbl BRICIIUX TOPSAKOB.

41. MexaHU4ecKUi CMBICI IPOU3BOIHON TIEPBOTO U BTOPOI'O MOPSIJIKA.

42. YpaBHEHHUE KacaTeJbHOW U HOPMaJIH K JIMHUU.

43. Paznoxenune ¢ynkuuii no Qopmyne Teinopa. Ilpumenenue ¢opmynsr Teinopa B
NPUOJIMKEHHBIX BHIYACICHUSX.

44. Tlpasuno Jlonutans. Beruucienue mpeaesnoB ¢ HOMOIIBI0 MpaBuiia Jlonuras.

45. UccnenoBanue mnoseneHus GpyHkuuil. Bo3pactanue u yObIBaHUE QYHKIIUH.

46. DKCTpeMyMBbl (QYHKIIHH.

47. HauOosnpliee 1 HaMMEHbIIIEE 3HAYCHHS (PYHKITUU HA OTPE3KE.

48. BbINyKIOCTh M BOTHYTOCTh KpUBOW. Touku nepernda. ACUMITOTHI KPUBOIA.

49. OOmmit maH uccienoBanus GyHkuu. [locrpoeHne rpaduKos.

50. JnuHa nyTH U ee MpOU3BOIHAS.



51. IloHsATHE | BBIYMCIEHUE KPUBU3HBI KPUBOM.

52. Pamuyc v Kpyr KpUBHU3HBI. DBOJIFOTA M BOJILBEHTA.

53. lonarue (yHKIMM HECKOJIBKUX MepeMEeHHBIX. O0JIaCcTh OMpeAeTIeHNs, T€OMETPUIECKOE
n3o0pakeHue. JINHUKM 1 TOBEPXHOCTH YPOBHSL.

54. YacTtHble IPOU3BOJHBIE. [omueiit  muddepenunan u €ro IpHUMCHEHHUE B
IPUOJIMIKEHHBIX BBIYUCIICHUSX.

55. KacarenpHas INIOCKOCTh U HOpMaJslb K IIOBEPXHOCTH.

56. DxcrpemyM (JIOKaJbHBIN M YCIOBHBIN) (PYHKITMH HECKOJIBKHUX MepeMeHHbIX. Hanbonbiiee
¥ HauMeHbIlee 3HauYeHHsI (QYHKIIMK B 3aMKHYTOH 00acTu.

57. Meroa HAaMMEHBITUX KBAJPATOB.

58. KommiekcHble yuciia B aireOpanveckold, TPUTOHOMETPUYECKOW U IMOKa3aTelbHOU
¢dopme. OcHOBHbIE IEHCTBUS HaJl KOMILICKCHBIMH YU CIIAMU

59. HeormpeneneHnHplii HHTETpaJl U €rO CBOWCTBA.

60. HenocpencrsenHoe unTerpuposanue. VIHTerpupoBaHue MeTOZOM 3aMEHOM MEepEeMEHHOM.
WHTerpupoBaHue 10 4acTsM.

61. Ilpocreiimme panuoHaibHble JPOOU U UX UHTETPUPOBAHUE.

62. PaznoxxeHue panmoHaIbHOW poOu Ha mpocTeimme. HTerpupoBaHne palnyuoHaIbHBIX
JpOOeH.

63. UuTerpupoBanue nppanroHAIBHBIX (YHKIHIA.

64. WuTerpupoBaHue HEKOTOPHIX KJIACCOB TPUTOHOMETPHUUECKUX (DYHKIIMH.

65. OnpeneneHHBIN HHTETPAT U €T0 CBONCTBA.

66. Brruucienue onpeaeneHHoro unrerpaia. @opmyna Heiorona-Jleitbnuua.

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

68. HecoOcTBeHHbIE HHTErpaIbl MIEPBOIO U BTOPOro poja

69. [lpuOmmxeHHbIE METOABl  BBIYMCICHUS  ONPENENCHHBIX  HHTErPaioB:  (OPMYIIBI
IpSMOYTOJIbHUKOB, Tpaneuui, napadboi.

70. T'eomeTpuyecKkre TPUIOKEHUS ONPEACICHHOTO HHTErpana (BBIYUCICHUE IUIOIMIAAN
IUIOCKOW (DUTYpBI, AJIMHBI 1yTH KPUBOH, o0beMa Teja, IUIOIIAAN HOBEPXHOCTH BpAIIECHU).

71. ®usnyueckue MPUIOKEHUS ONPEIACICHHOr0 MHTEerpaia (HaXOoXKIeHUE KOOPAMHAT IIEHTPa
TSKECTH, CTATHYECKMX MOMEHTOB, MOMEHTOB MHEPLIUHU, paOOThl IEPEMEHHOM CUIIbI, JABICHMS).

Bmopotu cemecmp (3auem)

1. TlonaTue ABOMHOTO MHTETpAJia M €TO0 CBOMCTBA.

2. Brerancnenue qBoitHOro nHTErpana. JIBOWHON HHTErpaj B MOISPHBIX KOOPAMHATAX.

3. Beruucnenue miomaay miockux Guryp u 00beMoB Tel ¢ TOMOIIbIO ABOHHBIX HHTETPAJIOB.

4. ®usnuueckue TMPWIOKEHHUS JIBOWHONO MHTErpaja  (BBIYMCICHHE MAacchl BEIECTBa,
KOOpJIMHAT LIEHTpa MacC IJIONIA 1, CTATUHYECKMX MOMEHTOB, MOMEHTOB HHEPLIUN).

5. IloHsiTHE 1 BBIUKCIIEHUE TPOHHOTO UHTErpaa.

6. TpoiiHoii MHTErpan B HWIMHAPHUUECKUX U CPEepUUECKUX KOOPANHATAX.

7. Boruucienue oobema Teja ¢ TMOMOIIBI0 TPOMHOTO MHTErpana. Ou3ndeckue MpUI0KEeHUS
TPOWHOr0 UHTETpAA.

8. TloHsiTHE KPUBOJIMHEWHOTO MHTETpaa MO JUIMHE TYTH €ro CBOWCTBA, BEIYUCIICHHE.

9. KpuBonuHeHbIN HHTETpall 10 KOOPAUHATAM, €0 CBOMCTBA, BBIYMCIICHHE.

10. dusmnueckue NPUIIOKEHUS KPUBOJMHEWHBIX MHTETPAJIOB (BBIYHMCICHHE MAacChl KPHBOH,
paboThI MepeMeHHON CUITbI Ha HEKOTOPOM KPHUBOJIIMHEHHOM ITyTH).

11. ®opmyna I'puna. YcnoBust HE3aBUCUMOCTH KPUBOJIMHEHHOTO UHTETpaja 2pofa OT IMyTH
UHTEIPUPOBAHUS.

12. TloHsATHE TOBEPXHOCTHOTO MHTETPAJIA, €r0 BBIYHCIICHHE.

13. ®opmyna Crokca.

14. ®opmyna Octporpaackoro-I'aycca



15. Cxansapubie mnons. Jluaum ypoBHA. IIpom3BogHas 1O HANpaBIEHUIO W TPAAMEHT
CKaJIIPHOT'O TOJISL.

16. BekropHble nois. BekTopHbIe THHUH.

17. Tlupkynsuust 1 pOTOpP BEKTOPHOTO MOJIS.

18. TloTok M AMBEPreHIHsI BEKTOPHOTO MOJIS.

19. Onmnepatops! ["'amunbsToHa 1 Jlannaca 1 HEKOTOPbIE UX IPUMEHEHUS.

20. TpyOuatbie, Ge3BUXpeBble BEKTOPHBIC MOJs. lloTeHIMAaNbHbIE BEKTOPHBIE OIS

21. ludbdepennuanbuble ypaBHEHHsI mepBoro rmopsaka. OcHOBHblIE mMOHATHS (oOIiee
peleHne, 4yacTHOE peuieHue, 3aaada Komm).

22. I'eomerpuueckass umHTepnperanus IudpepeHIaIbHOr0 ypaBHEHUs IEpBOro nopsaka

23. uddepeHunanbaple  YpaBHEHUS C Pa3ACISIOIIUMUCS NepeMeHHbIMH. OIHOpPOIHBIC
nuddepeHIraIbHbIC YPABHCHHUS.

24. Jlunetinvie nuddepennunanbupie ypaBHeHus. Pemienne meronom beprymm u Bapuanuu
IPOU3BOJIbHBIX TOCTOSTHHBIX.

25. YpasHenus beprymiu.

26. luddepeHunanbHble ypaBHEHMs BTOporo mnopsjaka. Teopema o CylIECTBOBaHHMM U
€IMHCTBEHHOCTH peleHus Au(PpepeHInanbHOro ypaBHeHH. | €OMeTPpUIECK A CMBICI TEOPEMBI.

27. YpaBHEHUs, JOIyCKAIOLUE TOHWKEHHS MTOpsAKa.

28. Jlunelinble oqHOpOAHBIE H(QepeHInaTbHbIE YPaBHEHHS BTOPOTO MOPSAKA.

29. JluHeliHble OJHOPOAHBIE YPaBHEHUS C IIOCTOSSHHBIMU KO3 UIIMEHTaMU, UX PELICHHUE.

30. HeomuopoaHsble IMHEHHbIE ypaBHEHHUS BTOPOTro nopsiaka. CTpyKTypa oOLIero pemeHus.

31. HaxoxxeHue 4acTHBIX PELICHUH METOJO0M BapHalliy MPOU3BOJIBHBIX OCTOSHHBIX.

32. HeomnopogHbsle JUHEWHBIE ypaBHEHUS  BTOPOTO  TOpPSAKa C  MOCTOSHHBIMH
koa(durmentamu. MeTo HeonpeneaeHHbIX KO3(PPUIIMEHTOB.

33. MareMarudecKue MOJICIA HEKOTOPBIX (PU3NICCKUX MTPOIIECCOB.

34. HUccnenoBaHne MEXaHUYECKUX KOJIEeOaHUM.

35. Cucremsl JUHEHHBIX  AUPQPEpeHlInanbHbIX  ypaBHEHUMH € MOCTOSHHBIMU
koaurmenTamu, oOITUE TOHATHS.

36. MeTozpl pemeHus: CUCTeM JIMHEHHBIX AuddepeHnnanbHbIX YpaBHEHHH C TOCTOSTHHBIMA
koa(purmeHTamu.

37. Tlonstue ycroitumBoct 1o JlsamyHoBy. Touka mMOKOsS cHCTEMBI IH(QepeHITHaTHHBIX
ypaBHEHHMH. YCTOMYMBOCTh OJAHOPOJAHBIX CHUCTEM JIMHEHHBIX IU(QepeHInanbHbIX ypaBHEHUH ¢
MOCTOSIHHBIMU KO3 (DULIIEHTaMHU.

38. YcToHuMBOCTH 1O NepBOMY IpubimxkeHnto. Meron ¢pyHkuuit JismyHoBa.

39. UmcnenHoe pemeHne 0OBIKHOBEHHBIX Au(QepeHInatbHbIX YpaBHEHHI U cUCTeM. MeTon
Ouinepa. Meron Pynre-Kyrra.

40. Omnpenenenune uncioBoro psga. Cymma psaa. CXOaUMOCTh psijia.

41. CXomuMOCTh  «T€OMETPUYECKOro»  psjga. lapMoHMueckuit uU  000OIICHHBIN
rapMOHUYECKUH PS/I.

42. HeoOXxoauMbIil MPU3HAK CXOIUMOCTH Psiaa

43. JlocTaTo4HbIE MPU3HAKU CXOMUMOCTH psna (HamamOepa, paauKalbHbIA U MHTETPATbHBINA
npusHaku Komn).

44. 3nakouepenyromuuecs psabl. Teopema JleltoHuma.

45. 3nakornepeMeHHbIe psbl. AGCOIIOTHASA U YCIOBHASI CXOJUMOCTb.

46. OcHOBHBIC MMOHATHS (YHKIIMOHATIHHBIX PSIIIOB.

47. Crenennsle psaabl. Teopema Abemnst. O61acTb CXOAMMOCTH CTETIEHHOTO PsiJia.

48. JTuddepeHnmpoBaHre U HHTETPUPOBAHUE CTCTICHHBIX PSAIOB.

49. Psnel Teitnopa u Maknopena. Paznoxenue QyHKIU B psiibL.

50. IlpuMeHeHHE CTETIEHHBIX PSIOB K BHIUYUCICHHUIO MPEIEIIOB, ONPENEICHHBIX HHTETPAJIOB,
NpUOJIMKEHHBIX 3HAUCHUH (DYHKIIUH.

51. IlpuMeHeHHE CTENEHHBIX pPAJOB K PEIIEHUI0 OOBIKHOBEHHBIX AH(QepeHInanbHbIX
YpaBHEHUM.



52. Psanp1 ®ypre. Paznoxenue B psia Oypbe mepuognveckorl (QpyHKIIUU C IEPHOJIOM 2TL.
53. Pasznoxenue B psag Oypbe YSTHBIX M HEUETHBIX (PYHKIUI.

54. Paznoxenue B psag Oypbe HENEpHOIUUYECKON (YHKIIUH.

55. Psn @ypbe mist pyHkuuu ¢ nepuogom 2.

56. Hurerpan Oypse.

57. IlpeoOpazoBanus Dypoe.

Tpemuii cemecmp (3x3amen)

1. Pemenne mnpoctedmmx audQepeHnaIbHbpIX ypaBHEHHH NEpBOro IMOPSIKa B YACTHBIX
IIPOU3BOIHBIX.

2. Tunbl ypaBHEHWIl BTOpPOrO TOpsAKAa B YAaCTHBIX NPOM3BOIHBIX. [IpuBeneHue K
KaHOHUYECKOMY BH]Y.
VYpaBHenue konebanus ctpynsl. Merton @ypre.
YpaBHEHME TEIUIONPOBOAHOCTH Il KOHEUHOTO crepkHA. Meton dypbe
VYpasuenue Jlannaca. Meron @ypee
Merton ceToxk.
Onpenenenne GyHKINN KOMIJIEKCHOTO TIEPEMEHHOTO, HETIPEPHIBHOCTD.
Huddepenuupyemoctsb. Ycnosusa Komu-Pumana.
[TonsaTne 0 KOHGOPMHOM OTOOPAKEHHH.
0. Hurerpain ot ¢pyHKINN KOMILIEKCHOTO nepemenHoro. Teopema Ko

11. . Psaner Teitnopa u Jlopana. Pasnoxxenne ¢ynkumii B psaasl Tetinopa u Jlopana.

12. Beruncnenue BIYETOB (QYHKIUH.

13. TlpumeHeHHE BHIYETOB K BHIYHCICHUIO HHTETPAJIOB.

14. Havanehas ¢pyHKIus U ee u3oobpaxenue. M3o0paxkenue GyHkuuu Xepucana.

15. CgoiicTBa TMHEWHOCTH M300pakeHus. Teopema cCMeIIeHHUs.

16. TabGiuia HEKOTOPBIX N300paKEHHIA.

17. W3o00paxeHne Mpou3BOIHBIX.

18. IlpumeHeHHE ONEPAIIIOHHOTO UCYHUCICHUS K PeIeHUI0 Au(QepeHInaTbHbIX YpaBHEHHHA
U X CUCTEM.

19. Knaccudeckoe, CTAaTHCTHYECKOE U TEOMETPUUYECKOE OIpEIeNIeHIE BEPOSTHOCTH.

20. TeopeMsbl CI0KEHUS U YMHOXKEHHUS BEPOSITHOCTEH.

21. ®opmyna nomHo# BepositHocT. @opmyna beiieca.

22. ®opmyna bepuymnnu. [IpousBoasmas GyHKIus.

23. Acumnrornueckue GopMyisl B cxeme beprysum.

24. JluckpeTHbIE cay4yaiHble BETUYMHBI U UX YMCIIOBbIE XapaKTEePUCTHKH.

25. ®OyHKIUS pacupeaeNeHus CIIydaifHON BEIIMYHHEI.

26. 3aKkoHBI pacnpeeneHus JUCKPETHBIX ~ CIy4alHbIX BEJIMYMH: OMHOMHUAIIBHOE,
r€OMETPUUYECKOE, TUIIEPreOMETPUUECKOE pacipeiesieHue, pacupenenenue Ilyaccona.

27. HenpepbIBHBIE ClTy4yaifHble BETMUUHBI M UX YUCIIOBBIE XapaKTEPUCTHKH.

28. TInoTHOCTH pacmpeneneHus: BEpOSITHOCTEH.

29. PaBHOMepHOe U TOKa3aTenbHOE pacnpeaencHue. OyHKIMS HaJeKHOCTH.

30. HopmanbHoe pactipenenenue, ero mnapameTpsl. [IpaBuiio Tpex curm.

31. Cucrembl  JBYX CIy4YailHBIX BEJIHUYHH. @OyHKIMS paclpenesieHuss  JIByMEpHOMU
CIIy4ailHON BEJMYMHBI, CBOWCTBA.

32. BeposatHocTH monanaHus CiIy4alHOW TOYKM B NPSMOYTOJbHHUK, B MPOU3BOJBHYIO
TOUKY.

33. [InoTHOCTH pacmpeneneHnss BEepOSTHOCTEH HENpPepbIBHOW JBYMEpHOW  CiydaiHON
BEJIMYMHBI.

34. 3aBUCHMOCTb U HE3aBHCUMOCTH CITyYaiHbIX BETMYHH.

35. UmncnoBble XapaKTEpPUCTHKH  CHCTEM JABYX CIYYalHBIX BEIHYUH, KOPPEISIINOHHBINA
MOMEHT.

BOoNOO AW



36. JIBymMepHOE HOpMAIbHOE pacIpe/ieiICHHE.

37. IlpenenpHBIC TEOPEMBI TEOPUH BEPOSITHOCTEH

38. Cratuctudeckoe pacnpe/eneHue BEIOopku. DyHKIUS pacipeaecHus.

39. Ilonuron u rucrorpamma.

40. HecwmemeHnsle, 3((HEeKTUBHBIC H COCTOSITEIBHBIE OI[CHKH.

41. TI'enepanbHas, BeIOOpOYHas cpenuss. [ eHepanbHas, BBIOOpOYHAs AUCTIEPCHS.

42. JloBepHUTENbHBII HHTEPBAT AJISi MATEMATHYECKOTO OXKUIAHUS .

43. KoppensimoHHas 3aBUCUMOCTb.

44. Jluneninas koppemsiius. HaxoxaeHue HeM3BECTHBIX MapaMeTPOB YPAaBHEHUS PETPECCUU
METOJIOM HaMEHBIINX KBaJIpaToB.

45. KoadduimeHt Koppessiiuy U ero CBOWCTBA.

46. HyneBas 1 KOHKYPUPYIOLIAs TUIIOTE3BL.

47. OmmuOku nepBoro u BToporo poaa. Kpuruueckas 0061acTb.

48. YpoBeHb 3HAUMMOCTHU KPUTEPHS.

49. TIposepka rumote3 o 3akoHe pacnpenencnus. Kpurepuii [Tupcona.

50. Ilonsatue anmpoxcumanus GyHkiuu.JInnelinas, HeTMHEHHas anpoKCUManus QyHKITUH.

51. UntepnonupoBanue ¢yHKumid. VHTepnonsiuoHHble MHOTOWIeHbl Jlarpamka u
HproroHa.

7 PexoMeHyemasi JiuTeparypa

7.1 Ocnoenas numepamypa
1. MMuckynos H.C. luddepennumanbuoe u UHTErpaibHOE UCUUCICHUS B 2-X TOMax: Y4eOHUK
11t BTY30B - M: UnaTerpan-Ilpecc, 2002 r., 544 c. — 198 ak3.

7.2 /lonoanumensvnas numepamypa

2. Ky3nenoB JI.LA. CoopHuk 3amanuii no Beiciield marematuke. - Cankr-IletepOypr.: Jlaus,
2008. - 239c. — 42 k3.

3. Hanko II. E., ITonos A. I'., KoxeBnukoBa T. . Beiciias maremMatuka B yIpaKHEHHSIX U
3aauax: yueo. mocooue: B 2 4. — M.: Bricmias mikomna, 1999 — 571 k3.

8 MeToanyecKkue YKazaHus 1J1s1 oﬁyqamumxcsl IO OCBOCHHIO JUCHHUIIJIMHBI

Metonvka npenojiaBaHus JAHHOW JMCUUILTMHBI MPEAIoiaraeT YTeHUe JIEKIUN, TPOBEICHHE
MPaKTUYECKUX (CEMHHAPCKUX) 3aHSITHM, TPYNNOBBIX W WHIWBHAYAIbHBIX KOHCYJIbTAIUUA TIO
OTJIebHBIM (Haubosiee CIOXKHBIM) CHenu(pUYEcCKUM MpodieMaM TUCIUILUIUHEL. [IpegycMoTpeHa
CcaMOCTOSITEeNIbHAasi paboTa CTYJAEHTOB, a TaKXKe TMPOXOXKJIECHUE AaTTECTAIMOHHBIX HCIBITAHUNA
MIPOMEKYTOUHOM aTTecTaluu (SK3aMeH).

Jlekyuu TIOCBAIIAIOTCS PACCMOTPEHUIO HanmOoJee BaKHBIX KOHIENTYaJIbHBIX BOIPOCOB:
OCHOBHBIM TMOHSTHSM; TEOPETUYECKUM OCHOBaM pa3pabOTKH CTpaTerdd, OpraHu3alud HX
s dexTuBHON peanu3anuu; oOCYKICHHIO BOIIPOCOB, TPAKTOBKAa KOTOPBIX B JINTEpAType €Ile HE
ycrosiiach JHOO SBISETCS MPOTHBOPEUYMBOW. B xone Nekuuil CTyAeHTaM CIeAyeT MOArOTOBHTH
KOHCIIEKTHI JICKIIUIA: KPAaTKO, CXeMaTHYHO, TIOCIEI0BATEIFHO (DUKCUPOBATh OCHOBHBIE MTOJIOKEHUS,
BBIBOJIBI, ()OPMYIIUPOBKH, OOOOIEHHsS; TTOMEYaTh Ba)KHBIC MBICIH, BBIIEIATH KIIOUEBHIE CIIOBA,
TEPMHUHBI; IPOBEPATH TEPMUHBI, TIOHATHS C TTOMOIIBIO SHIMKIIONEINN, CIIOBaped, CIIPABOYHUKOB C
BBHIMICHIBAHUEM TOJKOBAaHUN B TETpajb; OOO03HAYHTH BOIPOCHI, TEPMHUHBI, MaTepuai, KOTOPBII
BBI3BIBACT TPYAHOCTH, IOMETUTH M MOMBITATHCS HAWUTH OTBET B PEKOMEHyeMoi juTeparype. Ecin
CaMOCTOSITENILHO HE yJaeTcsl pa3o0parbcs B Marepuaie, HeoOXoaumMo chopMyaupoBaTh BOIPOC U
3a/1aTh MPENOAaBATENI0 HAa KOHCYJIbTAINH, Ha TPAKTUYECKOM 3aHSATHH.

KoHkpeTHbIE METOIUKH, MOJENH, METOJIbl M WHCTPYMEHTHI pa3pabOTKHU, MPHUHATHUSA,



ONTUMM3ALMKN CTPATETUYECKUX YIPABICHUECKUX PELICHUM pacCMaTpUBAIOTCS HA MPAKTUUECKUX
3aHATUSAX.

Lenvio nposedenusn npakmuuyeckKux (CEMUHAPCKUX) 3AHAMUN SBIACTCS 3aKpPCILUICHUE
3HAHUM CTYIEHTOB, IIOJYYEHHBIX HMMHU B XOJ€ H3YyYEHHs AUCLHUIUIMHBI Ha JIEKIHUSIX |
camocTosTeNbHO. [IpakTHUeckue 3aHsAThs MPOBOAITCSA, B TOM YHCIe, B (popMe ceMUHApOB; Ha HUX
MPEJICTABISIIOTCS M 00CYXJaloTcs JOKJIaabl, OOCYKTAIOTCS BOMPOCHl MO TeMe (JIMCKYCCHH),
pa30uparoTcs KOHKpPETHbIE CHUTyallud M3 IPAKTUKH POCCUMCKOrO TOCYJapCTBEHHOIO H
MYHULUIIAJBHOTO  YIPAaBIEHUS, MPOBOJUTCA TECTUPOBAHUE, MPOBOIATCA ONPOCHI, TaKKE
IIPEyCMOTPEHO BBINOJHEHUE MPAKTUYECKUX 3a0aHui. [[1s1 HOArOTOBKHU K 3aHATHSAM CEMHUHApPCKOIO
TUIA CTYJCHTHI BBIMOJIHSIIOT MpopaboTKy paboyeil mporpamMmbl, OPUEHTHPYSICh Ha BOMPOCHI AJIs
oOCyxneHusi, yaensisi oco0oe BHHMaHHE LEIsIM W 33JadaM, CTPYKType U COJEp)KaHHUIO
JTUCIUIUIMHBI, KOHCIIEKTUPOBAaHHE HCTOYHUKOB; pabOTy € KOHCHEKTOM JIEKLIHH; IMOATOTOBKY
OTBETOB K KOHTPOJIBHBIM BOIpOCAM, IMPOCMOTP peKoMeHAyeMoul surteparypbl. IIpakTuueckue
3aHATUS MPOBOJATCS MO Y3JIOBBIM U HanboJiee CI0KHBIM BOIpOcaM (TeMaM, pa3jiesiaM), OHH MOTYT
OBITH IOCTPOEHBI KaK Ha MaTepuajie OJHOW JIEKIIMM, TaK U Ha COAEPkKaHUM OTIEIBHOIO BOIIpOCa
(BOIIPOCOB) JIEKIIMH, a TakKe IO ONpeAeNEéHHOW TeMe 0e3 YTeHMs MpeABapUTEIbHON JIEKIUU.
I'maBHasi 0cOOEHHOCTD JIFOOOTO CEeMUHapa - HAJIMYUE AJIEMEHTOB JUCKYCCHUHU, NMPOOJIEMBI, JUaliora
MEXy IperojaBaTelieM U OOy4aroIMMUCA U caMUMU oOydarommmucs. CeMUHaphl BHICTYHAOT
(dopMOii TeKyIIero KOHTPOJIS 3HAHUN 00yJarONTXCsI

[Tpu u3ydeHnH TUCIUILIMHBI UCIIOJIb3YIOTCS HHTEPAKTUBHBIE METOIbI O0YUEHHUs, TAKUE KaK:

1. Jlexuus:

— nmnpoOjeMHasl JIeKIHs, Mpearoarampias H3JI0KEeHHe Marephala uepe3 MpoOJIeMHOCTb
BOIIPOCOB, 3aja4y uiau cutyauuil. [Ipm 3TOM mpouecc mo3HaHusi MPOUCXOAUT B HAYYHOM IOMCKE,
JIMAJIOre U COTPYJHUYECTBE C MPEIO0IaBaTEIEM B IPOLIECCE aHAJIM3A U CPABHEHUS TOUEK 3PEHUS;

— JIeKUUsA-BU3yalu3alus - IoJadya Marepuana OCYLIECTBIAETCS CPEACTBAMU TEXHUYECKUX
cpeAcTB OOydYeHHsI ¢ KPaTKUM KOMMEHTHPOBAHHEM JIEMOHCTPHUPYEMBIX BU3YaJbHBIX MaTEpHUAIOB
(mpe3eHTaIui).

2. CemuHap:

— TEMaTU4YEeCKUH CEeMHHAp - 3TOT BUJl CEMHHapa TOTOBUTCA MU TMPOBOAMUTCS C LEIbIO
AKIIEHTUPOBAHUS BHUMAaHMs OOy4aroOIIMXCsS Ha Kakoi-mnbo akTyalbHOW TeMe WM Ha Hauboiee
BaXHBIX U CYILIECTBEHHBIX ee acnekTax. [lepen HauanoM ceMuHapa oOydaroluMcs TaeTcs 3aJaHue
— BBIJICJIUTh CYUIECTBEHHBbIE CTOPOHBI TeMBbl. TeMmaTHdyecKui ceMHHap YrIyOJseT 3HaHUs
CTYJEHTOB, OPUEHTHPYET MX HAa AKTUBHBIM MOUCK NyTeHd M CHOCOOOB pELIeHMs 3aTparuBaeMoil
npoOIeMBI.

— npoOJeMHBI ceMuHap - Iepe] HM3YYeHHEM paszena Kypca IpenojaBarelb IpeiaraeT
0o0cynuTh TpoOJeMbl, CBs3aHHBIE C COJEpKaHUEM JaHHOW TeMbl. HakanyHe oOyuwaromuecs
HOJy4aloT 33laHue 0ToOpaTh, chopMynupoBaTh U OOBACHUTH MpoOsieMbl. Bo Bpemst cemuHapa B
YCJIOBHSIX TPYIIIOBOM JUCKYCCHUU TTPOBOIUTCS 0OCYKACHUE MPOOIIEM.

3. UrpoBbie MeTOABI O0YUYEHUS:

— ananu3 KoHkpeTHbIX cuTyanuil (KC). Ilog koHKpeTHOM cuTyalnuell moHuMaeTcsl npodiema,
C KOTOPOW TOT UM MHON 00y4aeMblil, BHICTYIIas B pOJIM PYKOBOAUTENS WIIK HHOTO MpOQeccroHania,
MOXeET B J1I000€ BpeMsl BCTPETUTHCS B CBOEH JIEATEIILHOCTH, U KOTOpasi TpeOyeT OT HEero aHajiu3a,
NPUHITHS PELIEHUH, KaKuX-TUO0O KOHKpPETHBIX AeWcTBUH. B 3ToM ciydyae Ha y4eOHOM 3aHATUU
cIymaTensiM cooOIIaeTcss eAuWHas A BCeX HCXOAHAs HMHQOpMaLus, ONpeensionias OOBeKT
ynpasneHus. [IpenogaBarens cTaBuT nepen 00yyaeMbIMU 33/1a4y 10 aHAJIU3y JaHHOM 00CTaHOBKH,
HO He (opMynHpyeT mpolieMy, KOTopas B OOILIEeM BHJIE IMEepes] TUM MOIIa ObITh BbISBIEHA Ha
nekuuu. OOydvaromuecs Ha OCHOBE HCXOJHOW HMHQOpMAIMM M PE3yIbTaTOB €€ aHajlu3a caMu
JOJKHBI ¢(hOpMYITHPOBATh MPOoOIeMy U HAWTH ee pelieHune. B xoze 3aHaTus npenogaBareiab MOXET
BBOJWTH BO3MYIIAIOIIEE BO3JEUCTBUE, NPOSBISIOUIEECS] B PE3KOM H3MEHEHUU OOCTaHOBKH M
Tpebyrolee OoT o0y4yaeMbIX HEOpJIMHApHBIX NelcTBUHA. B oTBeT Ha 3TO ciymarenu JOJKHBI
IPUHSTH PelIeHUe, YCTPAHSIOLIee MMOCIEACTBIE BOZMYIIIAIOIIEr0 BO3CHCTBYS UIN YMEHbIIAOIIEe
€ro OTPHUILATEIbHOE BIIUSHUE.



TeCTI/IpOBaHI/Ie - CUCTCMaA CTAaHAAPTU3UPOBAHHBIX 3aI[aHHI>'I, MO3BOJIAI0IIasA aBTOMAaTU3UPOBATH
MpOIIeyPY U3MEPEHHUs YPOBHS 3HAHUH W yMeHHI oOy4aromierocsi. KonTponbHas paboTa - CpeacTBo
IIPOBEPKU YMEHUM IPUMEHATH IOJYYEHHBIE 3HAHMSA Ul PELICHUs 3a7a4 ONPEICIICHHOrO THUIa 110
TeMe WId pa3feny.. Tekymuid KOHTpOJIb 3HAHWM OcyllecTBiseTcs B (opme mpoBeneHus
CEMHUHApPOB, PEUICHUS 3a71a4, TECTUPOBAHHUsS, a TAKXKE B MPEAYCMOTPEHHBIX (opMax KOHTPOIIS
camocTrosTenbHoil padoThl. KoHcynpTanum mnpemnogaBatelniss MPOBOISATCS Uisi 0Oydaroluxcsl ¢
OCJIbIO AOIIOJHUTCIIBHBIX paB'bHCHeHI/Iﬁ )51 I/IH(bOpMaI_[I/II/I [0 BO3HHUKAOOIMM BOIIpOCaM IIpU
BBIMIOJTHEHUH CAaMOCTOSITENIbHOM paboOThl WM MOJATOTOBKE K MPAKTHYECKUM (CEMHHAPCKUM)
3aHITHSIM, TOATOTOBKE pedepaToB, a Takke MNPU MOATOTOBKE K 3Kk3aMmeHy. KoHcymbranuu
npenojaBaTesiss NPOBOASTCS B COOTBETCTBUUM C rpaduKoM, YTBEpKIEHHbIM Ha Kadeape,
00yYaromuicss MOXKET O3HAKOMHUTBHCSI C HUM Ha WH(POPMALMOHHOM CTeHJe. JlomoiHuTenbHbIe
KOHCYJIbTAllMM MOTYT OBITh HAa3HAYEHBI MO COTJIACOBAHMIO C MPEIOo/aBaTeieM B MHAUBHIYAIbHOM
MOPsIZIKE.

9 Ilepeuyenr WHQPOPMAIMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX HNPH OCYIIECTBJIEHUH
00pa3oBaTeIbHOIO Tpollecca MO0 JUCHHUIUVIMHE, BKJIOYAsi MepedYeHb MNPOrpaMMHOIO
obecneyeHusi 1 HHPOPMANMOHHO-CIIPABOYHBIX CHCTEM

9.1 Ilepeuenv UHGOPMAUUOHHBIX MEXHONO2UI, UCHOALIYEMBIX NPU OCYULECHMEEHUU
obpazoeamenvHozo npoyecca

— 3JICKTPOHHBIC 00pA30BATEIILHEBIE PECYPCHI;

— WCIOJIb30BAaHUE CIIAMI-TIPE3CHTAIIHH;

— HHTEpPaKTUBHOE OOIlIeHHe ¢ OOydYalolmUMUCS U KOHCYJIBTUPOBAHHE MOCPEIACTBOM
AIEKTPOHHOU MOYTHI.

9.2 Ilepeuenv npozpammmnozo obecneueHus, UCROIL3YEMO20 NPU  OCYULECEIeHUU
obpazoeamenbHo20 npoyecca

[Tpu ocBOEHMH AMCHUIUIMHBI UCTIONIB3YETCS JIMLEH3NOHHOE [TPOrpaMMHOE 00ecIieueHHe:

— TEKCTOBBIN penaktop Microsoft Word;

— mnaket Microsoft Office;

— anekTpoHHbIe Tabmuiel Microsoft Excel,

— TIpe3eHTauuoHHbIN pegakTop Microsoft PowerPoint

10 MaTepuaJibHO-TeXHHYECKOEe o0ecneyeHue TUCIHUITUHBI
Ha xadenpe umeercst 7 aynuropuit sl MpOBEIEHUS JEKIMOHHBIX U MPAKTHYECKUX 3aHATHUH,

ayJqUTOpUs ISl TPOBEICHHUS WHTEPAKTHBHBIX 3aHATHH C TMPOCKTOPOM U KOMITBIOTEPOM C
yCTaHOBJICHHOM mporpammoii PowerPoint.
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