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Mporpamma gucumnnudel "MaTtematuka"; 04.05.01 dyHnameHTanbHaa v npyknagHas XumMns; 3aseayrowmii kagoenpon, o.H. (LOLEHT)
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Mporpammy ancumnnnHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, A.H. (aoueHT) Wnpokosa E.A.
Kadbenpa obuein matemaTku otaeneHme matematuky , Elena.Shirokova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbio ocBoeHus aucumnnuHel Matemartvka (HanpaeneHne Xumns) aBnsietcs osnageHue
MateMaTu4ecKuM anmnapatoM, HeobXxoAMMbIM A1 MOCNeayoWero N3y4eHns eCTeCTBEHHO-HaY YHbIX
ONCLMMNNH.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.9 OucumnnuHel (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 04.05.01 dyHaamMeHTanbHas 1 NpuknagHas XMMusi 1 OTHOCUTCS K
6a30Boi1 (obuwenpodeccmnoHanbHo) yactu. OcsamBaeTcs Ha 1, 2 kypcax, 1, 2, 3 ceMecTpbl.

OucumnnuHa MaTtemaTnka no y4ebHoMy nnaHy oTHocuTCs kK 6azoBoMy 6noky. [ns ycnewHoro
OCBOEHUS [AaHHOW OMCLUMNINHBI HE0BX0AMMa X0pOoLlas WKONbHAas MaTteMaTnyeckas NnoAroToBka.
OcBoeHMe OaHHON AncuMnvHbl He0OX0AMMO KaK NpeaWecTByoWee ANs N3y4eHns PrUsn4ecKux 1
XUMUYECKUX OUCLMMIINH.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Lincpp komnereHuyu npuoﬁpepral:::ag?laﬁg:ﬁ;enuuu
OK-7
(OBILEKyNbTYPHbIE LOTOBHOCbeO K caMopasBuTuo, camopeanvsauuu,
KOMMETEHLM) CNONb30BaHMIO TBOPYECKOro noteHumnana
OrK-3 CMOCOBHOCTBIO MCMONb30BaTb TEOPETUYECKNE OCHOBBI
(npodbeccmoHanbHble doyHOAMeHTaNbHbIX pa3aenos MateMaTukm n ou3nkn B
KOMneTeHuunn) NpodecCUoHanbHON AEATENBHOCTH

B pes3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

byHOaMeHTanbHble pa3aenbl MaTeMaTukn (MMHenHas anrebpa, aHannuTuyeckas reoMeTpus,
MateMatuyeckuii aHanma, auddepeHumnanbHbie ypaBHEHUS, YACTIEHHbIE METOAbI, TEOPUS
BEPOSTHOCTEN, MaTemMaTmyeckas CTaTucTmka);

2. IONXEH yMeTb:

NPUMEHATb Nony4YeHHble 3HaHUA 014 aHann3a OCHOBHbIX 3a4a4, TUMUYHbIX ONns
eCTeCTBeHHO-Hay4YHbIX OUCLUWNMIINH;

3. 0ONXeH BnageTb:
npuemMamm pelleHns Takmx 3agad.
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- K YCBOEHUIO (yHOaMEHTaNbHbIX pa3fenioB MaTeMaTukn (MMHenHasa anrebpa, aHanntTuyeckas
reomMeTpusi, MaTeMaTU4eCKunin aHanns, amcepeHLmanbHble ypaBHEHNS, YACTEHHbIE METOLbI,
TEopWsi BEPOSITHOCTEN, MaTemMaTnyeckas cTatucTuka);

- K MPVMIMEHEHUNIO NONYYEHHbIX 3HAHWI AN aHanM3a OCHOBHbIX 3a4a4y, TUMWYHbIX ANs
€CTECTBEHHO-HAYYHbIX ANCLUMNINH;

- K BNageHuto npnemMamm peweHns Takmnx 3anga-.
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4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs

Obwas TpyaoeMKOCTb AucLmMnInHbl coctaenset 20 3a4eTHbix(ble) eanHunu(bl) 720 yaca(os).

dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUNMINHBI 3a4€T U 9K3aMeH B 1 ceMecTpe; 3a4eT 1 9K3aMeH BO
2 ceMecCTpe; 3a4eT U 3K3aMeH B 3 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO Asl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCUMNIMHe/ MOAYNIO
TemaTuyeckuin nnaH AUCUUNINHBI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
N Paspen ; c Henens UX TPYyAO0EeMKOCTb TeKyu_'.Me CbOprl
'D'"Kn"(")'g;;:;'*b' EMECTPlcemecTpa (B yacax) KOHTpONsi
Nek ImI1pal(mtlecl(meJ1a60paTopH|:|e
u 3aHATUA pa60Tb|
MncbMeHHoEe
1 Tema 1. JluHenHas 1 1-3 8 10 0 nomailHee
anrebpa 3anaHve
Tema 2. BekTopHas [MucbMeHHoe
o [anrebpa. JinHeiHbie 1 4-6 8 12 0 nomallHee
npoCTpaHCcTBa 1 3a0aHne
oTObpaxeHus.
Tema 3. AHannTnyeckas [MncbmeHHoe
reomMeTpus Ha i nomaliHee
S. NJOCKOCTW 1 -8 6 8 0 3agaHue
KoHTponbHas
Tema 4. AHanuTnyeckas paboTta
reoMeTpus B [MucbMeHHoe
4. 1 -1 12
NPOCTpPaHCTBE 9-10 8 0 nomaliHee
3apaHne
Tema 5. o lMncbmeHHoEe
MartemaTtnyeckuni noMawHee
5. |aHann3. OCHOBHblE 1 11 2 2 0
3agaHue
NMOHATMS Teopun
MHOXECTB
Tema 6. HYucnosas Egﬁzmﬁ:'éoe
6. [mocnenoBaTenbHOCTb, 1 12 4 2 0 sananne
ee npenen
lMncbMeHHoEe
Tema 7. lNpepnen nomauiHee
7. CpyHKLAN 1 13-14 6 8 0 sananme
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
MuncbmeHHoe
) nomauHee
8. [Tema 8. NponssoaHas 1 15-16 6 8 0 sananmne
[NMncbMeHHOE
nomauwHee
Tema 9. MNpunoxeHuns 3apnaHue
9'|1pom330uHoM 1 17-18 6 10 0 KoHTponbHas
paboTta
Tema 10 lMncbmeHHoEe
10.|HeonpeneneHHbIn 2 1-5 14 22 0 g;;;ﬂﬂfe
nHTEerpan
lNMncbMeHHoEe
Tema 11 nomatHee
11.|OnpeneneHHbli 2 69 | 12 14 0 E%ﬂf;gﬁw a
nHTEerpan pa6ota
MncbmeHHoe
) nomauwHee
12.[Tema 12. Psagbl 2 10-13 12 14 0 sananmne
[NMncbMeHHoE
Tema 13. ®yHKUMN §2M3$z56
13.|Heckonbkux 2 | 1417 | 14 18 0 y A
NepeMeHHbIX OHTPONbHASA
paboTta
MncbmeHHoe
Tema 14. nomauwHee
ObblKHOBEHHbIE 3anaHve
14'11mq)cpepeHuV|aanble 3 1-5 14 14 0 MNMucbmeHHas
YpaBHEHMS paboTta
[McbMeHHoe
nomatHee
Tema 15. YpaBHeHNs B 3agjaHue
15"-|aCTHb|xnpom330,uHux 3 6 4 2 0 KoHTponbHas
paboTta
;iﬁll%'ﬂBOMHue’ [MncbmeHHoe
16.|KpnBONNHENHbIE W 3 7-11 16 16 0 g;;;ﬂﬂfe
NOBEPXHOCTHbIE
NHTEerpansbl
PerncrpaumnoHHblii Homep 745817 DAEKTPOHHEH
Bl VHHBEPCHTET
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ,D,ulc\:nuunnunbll CemecTp|. o cTpa (B yacax) ‘{(ompﬁmp
oAyna Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
lNncbmeHHoe
nomatuiHee
17.Tema 17. Teopusa nons 3 12 2 4 0 ;%ﬁ?;gﬁwaﬂ
paboTta
Tema 18. Teopus Egﬁ;miggoe
18.|BeposaTHoCTEN. 3 13 4 0 0 3anaHme
CnyuaiiHble cobblTns
lNncbMeHHoe
Tema 19. CnyyaiHble nomaiuHee
19. BE/INYUHbI 3 14 2 0 0 3ajaHve
Tema 20. PyHKUMNA 1 MVCLMeHHaS
NAOTHOCTb
20. pacnpenencHms 3 15-16 | 6 0 0 pabota
Cly4anHOW BENNYUNHbI
MNucbmeHHoe
o1 Tema 21. Cuctema 2-x 3 17 5 0 0 nomaliHee
‘lcnyyanHbix Benn4mH 3anaHve
Tema 22.
MaTtematnyeckas
cTatucTuka un ee KoHTponbHas
22.[npunoxeHune K 3 18 4 0 0 pabota
0bpaboTke pe3ynbTaTos
n3MepeHnin
9K3ameH
Tema . NIToroeas 1 0 0 0 3ayet
doopma KOHTpoOns
Tema . Itorosas 5 0 0 0 g;ﬁgr eH
doopma KOHTpons
Tema . NIToroeas 3 0 0 0 g;ig:' er
doopma KOHTpons
Ntoro 160 176 0

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. JluHenHas anrebpa
NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

BeepneHne. OnemeHTbl nnHeHon anrebpbl. Onpenenutenu, nx ceoincTea. Matpuubl, 4eACTBMSA Ha4
HUMW. PelleHrne cncTem NMHenHbIX ypaBHEHNI C ABYMS U TPEMS HEM3BECTHbIMN MeToaamu Kpamepa,
["aycca n MmaTtpuyHbIM.

npaktnyeckoe 3aHsitne (10 4aca(os)):

PernctpaunoHHbin Homep 745817
CtpaHnua 6 n3 20.
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Onpepnenutenu. CUcTeMbl NMHEHbBIX YpaBHEHUIA, pelleHne metogamun Kpamepa n Maycca. Matpuupbi,
OenCcTBMA Had HUMK. PelleHre cucTem NMHEHbIX ypaBHEHUI MaTprYHbIM MeToaoM. KoHTponbHas
paborTa.

Tema 2. BektopHas anrebpa. JInHenHble NPOCTPaHCTBa U 0TO6paXxeHus.
NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

MNpsiMmoyronbHas cuctema koopamHar. Npoctewne 3anayn. Npsmas nuHus. NMpeobpasoBaHne
koopauHar. lNonspHble KoopanHaThl. JIMHUM BTOPOro nopsaka. YnpouweHve ypasHeHUA BTOPOro
nopsaka.

npaktnyeckoe 3aHsitne (12 4yaca(os)):

MpocTeiiwne 3agayn. MNpsimas Ha nnockocTu. JlIHum BTOpOro nopsiaka. KoHTponbHas paboTa.
Tema 3. AHanuTU4eckasi reomeTpusa Ha NI0CKOCTU

JNIeKLMOHHOoe 3aHsitne (6 4aca(oB)):

JNlvHeiHble onepauun Hag BekTopamun. KonnmHeapHble 1 KOMNnaHapHble BeKTopbl. [1poekuns
BEKTOpa Ha ocb. [TpsmMoyronbHas cuctema KoopamHat B npocTtpaHcTee. KoopanHaTtHasa popma
BekTopa. CkanspHoe, BEKTOPHOE 1 CMelwaHHoe Npou3BefeHNs BEKTOPOB.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

CnoxeHue n BblYMTaHue BEKTOpPOB, YMHOXEHNE BEKTOpPA Ha CKansp. CKanﬂpHoe, BEKTOPHOE 1
CMellaHHOoe npon3seneHns BeKTOpPOB.

Tema 4. AHanuTH4YecKasi reoMeTpus B NPOCTPaHCTBe
JNleKL,MOHHOoe 3aHsiTne (8 yaca(oB)):

MpocTenwmre 3anayn. [nockocTb 1 Nnpamas B NpocTpaHcTee. [1oBepxXHOCTU B MPOCTPAHCTBE:
UMAMHAPUYECKMNE, KOHUYECKME, BpalleHns. Anrebpanyeckme NoBepxXHOCTU BTOPOro nopsiaka.
MNpeobpasoBaHme koopanHart. LinnmHapunyeckre n cepmnyeckme KoopanHarbl.

npaktnyeckoe 3aHsitne (12 yaca(os)):

[MnockocCTb B NpocTpaHCTBe. Yron Mexay AByMS nioCKOCTAMU. PaccTosiHne OT TOYKM 00 NAOCKOCTM.
[Mpamas B npocTpaHcTBe. Yron Mmexay AByMs nNpsMbiMU. Yron Mexay npsiMoi v nnocKoCTbIO.
MepeceyeHune npsmoit n nnockoctn. KoHTponbHas paboTa.

Tema 5. Matematnuecku aHann3s. OCHOBHble MOHATUSI TEOPUM MHOXECTB
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

OCHOBHbIE NOHATUSA TEeopnn MHOXECTB. LlencTBms Hag MHOXeCcTBaMu. CDyHKLI,I/lﬂ. AbcontoTHas
BENN4YNHa OENCTBUTENbHOMO YMncna.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

LercTtBus Han MHoXecTBaMn. DyHKLMK.

Tema 6. UucnoBas nocnenoBatenbHOCTb, €e npeaern
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

I'Ipeuen nocnenoBatenbHOCTMW. OrpaHI/I'-IeHHbIe N HeorpaHn4veHHble nocnenoBaTteibHOCTHN.
MoHOTOHHbIE NocnenoBaTenbHOCTU. BeckoHeyHo Manblie 1 6eckoHeYHo bonblne
nocnenosartenoHoctn. CBoncTea npenenoB CXo4sWmMxcs nocnenoBaTtenbHOCTEN.

npakTnyeckoe 3aHsitne (2 4aca(os)):
HaxoxaeHue npenenos nocnenoBaTebHOCTEN.
Tema 7. Npenen coyHKUUN

JNIeKLMOHHoe 3aHsitue (6 4aca(oB)):

IBa onpenenenuns npegena pyHkumm. OQHOCTOPOHHME npenensl. beckoHe4yHo Manble n
b6eckoHe4yHo bonblune goyHKunn. OCHOBHbIE TEOPEMbI O Npeaenax pyHKUmMii. 3amedaTenbHble
npenenbl. HenpepblBHOCTb PYHKUUKU. TOYKM paspbiBa PyHKLMN.

npakTnyeckoe 3aHsitne (8 4aca(os)):

PaanuyHble npueMbl HAXOXOEHUS Npenenos yHKUMiA. Micnonb3oBaHne nepBoro 1 BTOPOro
3ameyvatenbHbIX Npenenos. HenpepblBHOCTb PyHKUMK. ToYkM paspbiBa doyHKUMK. KOHTponbHas
paborTa.

Tema 8. NpoussonHas
JNeKLMoOHHoe 3aHsitue (6 4aca(os)):

KETPOHHBH
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[Mpon3BooHas, ee reoMeTpuYecKnin n M3NYeCKnin CMbICN. 3aaBUCMOCTb MEXAY HENPEPLIBHOCTbIO
N ondbdbepeHUMpPyeMoCTblo doyHKUMIA. Tabnmua npon3soaHbiX. Mpon3soaHas CNOXHOM OYHKLUMN.
HesiBHas n obpaTtHas doyHKUMM 1 UX Npou3BoaHble. [NapameTpuyieckun 3agaHHas yHKUUS 1 ee
npoussoaHas. [pon3BoaHbIE BbICWINX NOPSOKOB.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

BbluncneHne npon3BoaHbIX Pa3NNYHbIX CIOXHbIX (OYHKLMIA.
Tema 9. NpunoxeHnsa NponssogHON

JNIeKLMOHHoe 3aHsitue (6 4aca(os)):

Teopewmbl JlarpaHxa, Ponns, Koww. NMpaeuno Jlonutans. PackpbiTve HeonpeneneHHoCcTewn.
VccneepnoBaHne pyHkUMIA 1 nOCTpoeHne rpadoukos. OudbdpepeHumnan. dopmyna Tennopa.

npaktnyeckoe 3aHsitne (10 4aca(os)):

BbluncneHune nponssoaHbix. KoHTponbHas pabota. PackpbiTne HeonpeaeneHHOCTEN.
VccneposaHune coyHKUMIA 1 NOCTPOEHME rpadonKoB.

Tema 10. HeonpeneneHHbI MHTErpan
JNeKunoHHoe 3aHsitne (14 4aca(os)):

HeonpeneneHHblit nHTErpan, ero ceoicTea. Tabnuua HeonpeneneHHbIX UHTErPanos.
HenocpencTeeHHoe nHTerpupoBaHne. OCHOBHbIE METOAbI MHTErpupoBaHnsi. KoMnnekcHble Ynucna u
onepaumun Hag HUMKU. MHorodneHbl. VIHTerpupoBaHne paunoHanbHblX, MppaumMoHanbHbIX U
TPUrOHOMETPUYECKMX CPYHKLIWIA.

npakTnyeckoe 3aHsitne (22 4yaca(os)):

HenocpencTBeHHoe NHTerpupoBaHne. VIHTerpupoBaHne pasnoxXeHnem, NoAcTaHOBKOM, MO YacTsM.
NHTerpupoBaHme paunoHanbHblX, MpPauMoHanbHbIX 1 TPUFOHOMETPUYECKMX COYHKLINIA.
KoHTponbHas paborta.

Tema 11. OnpepneneHHbIN UHTErpan
neKkuunoHHoe 3aHsitne (12 yaca(os)):

OnpepneneHHbIn MHTErpan, ero reoMeTpuYecKuin n pusndecknii cmbicn. BoelaucneHne
onpeneneHHoro nHTerpana. MNpunoxeHus onpeneneHHoro nHterpana. HecobCTBeEHHbIE MHTErpanbI.

npaktnyeckoe 3aHsitne (14 yaca(os)):

BbluncneHve onpeneneHHoro nHterpana. MpunoxeHust onpeneneHHoro nHTerpana.
HecobcTBeHHblE MHTErpanbl.

Tema 12. Pagbl
neKkumnoHHoe 3aHsiTne (12 yaca(os)):

Yuncnosble psabl. TeOpeMbl 0 CXOAUMOCTM psaoB. HeobxoamMblii NpU3Hak CXoaAMMOCTU. TeopeMmbl 0
CpaBHEHUW PAOOB C MONOXMTENbHLIMK YneHamu. [MpraHakm cxognmocTn psnos: Janambepa,
pafvkanbHblil 1 HTErpanbHbli Kown. 3Hakovepenyowmnecs psabl. Teopema JleinbHuua.
3HakonepeMeHHble paabl. CteneHHble psabl. Pagbl Tennopa n MaknopeHa.

npaktudeckoe 3aHsitne (14 yaca(os)):

CxoamMMoCTb YncnoBbix psnoB. MpumeHeHne npuaHakos Janambepa, paankanbHOro v
nHTerpanbHoro npunaHakos Koww. Teopema JleinbHuua. ABCooTHas U YCNOBHAsA CXOAUMOCTb
3HakonepeMeHHbIx psaoB. CteneHHble paabl. PasnoxeHue gyHkunin B paabl Ternopa u
MaknopeHa.

Tema 13. PYHKLMUN HECKOJIBKUX NEepeMeHHbIX
JNeKunoHHoe 3aHsitne (14 yaca(os)):

YacTtHoe n nonHoe npupatleHus. lNpenen n HenpepblBHOCTb. HacTHble Npon3BoaHble. [MonHbIn
andpdpepeHuman. HactHble Npon3BoAHbIe, NONHASA MPON3BOAHAS W NONHbLIN anddepeHLuman
CNOXHON (PYHKLUMM HECKOMNbBKMNX NEepeMeHHbIX. [1pOM3BOAHbIE OT HEABHBIX CPYHKLMA. AOCONIOTHBbIE 1
yCNnoBHble 9KCTpeMyMbl. MeTon MHOXUTENEN JlarpaHxa.

npaktnyeckoe 3aHsitne (18 yaca(os)):

OndbdepeHumpoBaHne yHKLMA HECKONbKMX NepeMeHHbIX. HaxoxaeHne abContoTHbIX U YCNOBHbIX
9KCTPEMYMOB. HaxoxaeHne Hanbonblumx n HaMMeHbLLIKX 3HavyeHni. KoHTponbHas pabora.

Tema 14. O6bIKHOBEHHble audpdepeHLanbHble ypaBHEHUSA
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neKkumnoHHoe 3aHsitTne (14 yaca(os)):

OundpdepeHLmanbHble ypaBHEHUS MEPBOro Nopsiaka: ¢ pasfensitowmMmncst nepemMeHHbIMK,
NPUBOLAWMECS K HAM; OLHOPOAHbIE, MPUBOASILNECS K HAM; NUHEVHblE, BepHynnu; B NOAHbIX
nndpdoepeHLmanax, MHTErpupyowmnii MHoxutens. dunddepeHunanbHble ypaBHEHNSI BTOPOrO
nopsika: NpocTenlume TUnbl; MIMHEHbIE OAHOPOAHbIE N HEOLHOPOAHbBIE.

npakTudeckoe 3aHsitne (14 yaca(os)):

PeweHne ongdpepeHUmanbHbiX ypaBHEHWUIA NEPBOrO 1 BTOPOro NOPSIAKOB, pacCcMaTpuBaeMbix B
NeKunsx.

Tema 15. YpaBHEeHUA B YaCTHbIX MPOU3BOAHbIX
JNeKLMOHHOe 3aHsiTne (4 4yaca(os)):

JlBOVMHbIE N TPOVHbIE NHTErpasbl, UX CBOWCTBA, BblYMCEHNE, 3aMeHa NepeMeHHbIX. KpUBONUHENHbIe
nHterpansl | n |l poga. ®opmyna INpuHa. NoeepxHoCTHbIE nHTErpansl | n |l poga. ®opmynbl CTokca
OcTporpanckoro.

npakTnyeckoe 3aHsitne (2 4aca(os)):

BbluncneHne OBONHBIX, TPOMHbIX, KPMBOMMHENHbIX Y MOBEPXHOCTHbLIX NUHTErpasos.
Tema 16. [1BOMHbIE, TPOMHbIE, KPUBOJSIMHEMHDbIE U NMOBEPXHOCTHbIE UHTErpanbl
NeKunoHHoe 3aHsitne (16 4aca(os)):

CkanspHoe none. NponssogHas no HanpaBneHuo, rpagueHT. BekTtopHoe none. MNoTok BekTopa,
AnBepreHuns, umpkynsums, potop. Onepartop MamMunbToHa U BEKTOPHbIE AudddpepeHumnanbHbie
onepauuy BTOPOro nopsiaka.

npaktnyeckoe 3aHsitne (16 yaca(os)):

BbluncneHne npon3BoaHONM NO HAaNpaBneHWo, rpaaneHTa. BeluncneHme notoka, oMBepreHumm,
LUMPKYNSUMmM 1 poTopa.

Tema 17. Teopus nons
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

OnpeneneHne K03hOULINEHTOB TPUrOPOMETPUYECKOro psiaa no coopmynam dypbe. PasnoxeHune B
pan Dypbe: YETHBIX N HEYETHbIX COYHKLUMIA; OYHKLMIA ¢ NeproaoMm 21; oyHKLUIA, 3aAaHHbIX Ha
NONOBVHE Nepuoaa.

npakTudeckoe 3aHsitne (4 yaca(os)):

PasnoxeHune B pag ®ypbe pasnuyHbIX OyHKLUNNA.

Tema 18. Teopus BeposiTHOcTel. CnyyanHbie coObITUS
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

CnyyaiiHble cobbiTnsi. AneMeHTbl KOMOMHATOpPUKKU. Knaccuyeckoe, CTaTUCTUYECKOE U
reoMeTpuYecKkoe onpeneneHns BEPOSTHOCTU. YCNOBHblE BEPOSATHOCTU. He3aBncMOCTb COBbITMIA.
O6buee onpeneneHne BeposTHOCTU. PopMyna NonHom BeposaTHOCTU 1 hopmyna Balieca.
[MoeTOpeHne ncnbiTaHuin. dopmyna bepHynnu.

Tema 19. CnyyanHble BENIMYMHDI
NeKLuMoOHHOe 3aHsiThe (2 yaca(os)):

CnyyanHble BennM4mHbl. 3aKOH pacrnpeneneHns BeposTHOCTEN OUCKPETHOW ClyYaiHON BENNYNHDI.
BuHoMmnanbHoe pacnpenenexve, pacnpeneneHue lNyaccoHa. MaTematmnyeckoe oxuaaHuve,
aucnepcus, cpegHekBagpaTnyeckoe OTKIOHEHNE, TeOpeTUYEeCKMEe MOMEHTbLI OUCKPETHOM CnyyYarHom
BENMNYMHbI. 3a0H 6ONbWNX Yncen.

Tema 20. PyHKLUMA M NNOTHOCTb pacnpeneneHusl Cny4anHow BeIMYMHbI
JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):

DyHKUNSA 1 MNOTHOCTb pacnpeneneHns cny4yanHon sennymHbl. HopmanbHoe, paBHOMEPHOE U
nokasartenbHoe pacnpeneneHus.

Tema 21. Cuctema 2-x cnyvyamHbIX BEJIMYUH
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

3aKoH pacnpeneneHns BeposaTHOCTEN ANCKPETHOM ABYMEPHOW ClyYaHOM BENNYNHBI. YCNOBHbIE
3aKkOHbl pacnpeneneHns. Yiucnoeble xapaktepuctuku. JlIuHenHas perpeccust. [Npambie nnHUm
cpenHekBanopaTN4ecKon perpeccun.
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Tema 22. MatremaTuyeckasi CTaTUCTMKa U ee NpuioXeHue K 06pabotke pe3ynbTatoB
n3amepeHumn

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
MaTemaTtuyeckas ctaTUcTvKa U ee NpunoxeHne kK 06pabotke pesynbTatoB U3MEPEHWIA.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Bupbl
N Paspnen Cemect Hepens | camocTosiTenbHon [TpyA0eMKOCTb ;‘:ﬂ%’:‘;‘oﬁ:ﬂ:ﬁgz
AvcuvnnuHol pcemeCTpa paboTbl (B yacax) a60TbI
CTyOEeHTOB P
1 Tema 1. JlnHenHas 1 1-3 ggﬂ;ﬂg:r'(g 16 JomaliHee
"lanr
anrebpa 3anaHmns 3agaHve
Tema 2. BekTopHas
5 anrebpa. JlnHeliHble 1 4-6 Hgﬂ;ﬂgg:g 6 nomauwHee
" |npocTpaHcTBa U1 3ananms 3apaHue
oTobpaxeHums.
T .
ema 3. AHanutnyeckas NOArOTOBKA
o [reomeTpus Ha 1 7-8  |nomawHero 14 nomatHee
" |nnockocTw
NOCKOC sananms 3agaHue
noarotoeka
oMallHee
Tema 4. AHanuTnyeckas fomallHero 14 A
3apaHve
4. [reomeTpus B 1 9-10 3afaHuns
|PocTpaHcTee rloaroToska K KOHTpONbHas
KOHTPONbHOMN 4 6 P
paboTe pabota
Tema 5.
MatemaTtmnyeckui noarotoeka
5. |aHann3. OCHOBHblE 1 11 |(momawHero 6 ggg:ﬁ;eee
MOHATMSA Teopun 3afaHuns
MHOXECTB
Tema 6. Hucnosas MoAroToBka
6. |[nocnenoBaTENbHOCTD, 1 12 |momaluHero 6 ggz:;”;: ©
ee npenen 3agaHus
NOAroToBK
Tema 7. MNpepnen ofroroska noMallHee
7. cyHKLINM 1 13-14 (nomawHero 14 3anaHme
y 3afaHuns
noaroToBka
8. |Tema 8. lNpomnsBogHas 1 15-16 (DomawHero 10 ggz:;u;eee
3agaHus
noarotoeka
JoMalHero 14 ?g;:ﬂjm'fe
g |Tema 9. lNpunoxerus 1 17.1g [2apann
" [Npoun3BoLHOWM MOAroToBKa K COHTDONbHAS
KOHTPO/bHOW 4 6 P
paboTe pabota
Tema 10. noarotoeka
10.|HeonpeneneHHbIin 2 1-5 |gomawHero 12 ggz::lmfe
nHTErpan 3agaHus
PerncrpaumnoHHblii Homep 745817 DAEKTPOHHEH
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
noaroToBka
JomatuHero 6 fomalliHee
Tema 11. 3anaHNs 3ajaHve
11.|OnpeneneHHbIn 2 6-9 HOLrOTOBKA K
nHTEerpan o
P KOHTPOJ/IbHOW 4 Kongoanaq
paboTe pabota
noaroToBka
12.|Tema 12. Psaapbl 2 10-13 |gomauwHero 10 ggz::JMHeee
3apaHus
noaroToBkKa
JomauwHero 8 floMalliHee
Tema 13. ®yHKUMM 3anaHNs 3anaHve
13.|HeCKONbKNx 2 14-17 HOLrOTOBKA K
NepeMEHHbIX 5
P KOHTPONbHOMN 2 Kongoanaﬂ
paboTe pabota
noaroToBka
Tema 14. JomauwHero 16 ggz::'”m”ee ©
14 OO6blKHOBEHHbIE 3 15 3anaHus
‘landodoepeHunanbHble NoAroToBka K ChMEHHaS
ypaBHEHUA NUCbMEHHON 4 6
paboTe pabota
noaroToBka
JomauwHero 8 ggz::'”MH: ©
15 Tema 15. YpaBHeHus B 3 6 3anaHuns
"lHaCTHbIX MPON3BOAHbIX NoOroToBKa K COHTDONBHAS
KOHTPONbHOMN 2 6 P
paboTe pabota
Tema 16. [lBoiHbIE,
TPOWHbIE, rnoarotoeka
16.|KPMBONINHENHbIE U 3 7-11 |(momalHero 30 g;)g:FL:JMHeee
NOBEPXHOCTHbIE 3ajaHus
NHTEerpansbl
noaroToBka
JOoMallHero 4 ggz::JMH: ©
3anaHus
17.[Tema 17. Teopusinonst | 3 12 no’; e
KOHTPONbHOM 2 Kongoanaﬂ
paboTe pabora
Tema 18. Teopus noarotoBka
18.[BeposaTHOCTEN. 3 13 |momauwHero 8 ggz::JmHee ©
CnyyaiiHble cobblTns 3anaHuns
19 Tema 19. CnyyaiiHble 3 14 Hgﬂ;ﬂggfg 12 nomallHee
‘|BENNYMHDI
e 3ananms 3apaHve
Iﬁngig.T:DyHKum ’ noaroroska K NMCbMeHHas
20. 15-16 |nn 7
0 pacnpeneneHus 3 5-16 agg';"g””o” 10 paboTta
Cly4anHOW BENUYUHbI P
o1 Tema 21. Cucrema 2-x 3 17 Hgﬂ;ciJSeBrKg 14 noMallHee
Cny4yarHbIX BENNYUH 3anaHns 3apaHve
PervncrpaumnoHHbli HoMmep 745817 OAEKTPOHHEBEH
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 22.
Marematnyeckas
ctatucTuka un ee NnoAroToBka K
22.|npunoxeHune K 3 18  [KOHTpONbHOW 16 K(;l—é;gganaﬂ
obpaboTke pe3ynbTaToB paboTte P
n3MepeHui
Ntoro 276

5. O6pa3oBatenbHbie TEXHONOrMW, BK/IIoYasi MHTepPaKTUBHble (hopMbl 06yUYeHuUst
B y4ebHOM npouecce Ucnonb3ytoTcs Takue obpasoBaTtenbHble TEXHONOMN:

- NpoBepKa AoMalWHNX 3a8aHuin,

- BbI30B CTYIEHTOB K 4OCKE O/15 pelleHns 3a1a4y no u3y4yaeMomy matepvany,

- NOCTaHOBKa Nepef CTyaeHTaMy Bornpoca no TemMe, KoTopasi elle Tonbko byneT nayyarbes, 1
CTYyOEHTbl [ONXHbl AaTb OTBET, OCHOBbIBASICb HA UHTYULIMK, & 3aTeM 3TOT BONPOC NoapPo6HO
n3yvaetcs.

6. OLueHOYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEeXYTOUHOM
aTTecTauum rno UToram OCBOeHUs OUCLUNIMHBbI U yyebHO-MeToauueckoe obecneueHne
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. JluHenHas anrebpa
noMallHee 3afaHve , NPUMepPHbIE BOMPOCHI:

LeincTens Hap maTpuuamn. OnpenenvTenn. PelieHne CUCTEM NMHEHbIX YpaBHEHWIA MeToAaMM
aycca, Kpamepa n noctpoeHust obpaTHoi Matpuubl. OnpenenexHve paHra matpuubl. Pabota ¢
KOMMbIOTEPHBIMU NPOrpaMMaMu.

Tema 2. BekTtopHas anrebpa. JInHenHble NPOCTPaHCTBa U 0TO6paXxeHus.
JoMallHee 3afaHune , npuMepHble BONpPOCHI:

KoopavHaTtbl B ABYX- U TPEXMEPHOM NpOCTpaHcTBax. [enctemsa ¢ Bektopamu. 3agaHne NUHENHbIX
oTobpaxeHuii ¢ nomoLlbio MaTpul. CobCTBEHHbIE 3HAYEHNSI 1 COBCTBEHHbIE BEKTOPbI.
KBagpartunyHblie oopMmbl.

Tema 3. AHanuTH4YecKasi reoMeTpus Ha NIOCKOCTHU
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

npﬂMaﬂ Ha nnockocTu. PaznnyHble ypaBHEHUA I'IpSIMOI7I N CBsA3aHHble C HAMUW 3a0a41. KpI/IBbIe
BTOPOro rnopsnka Ha nnockKocTun. I'IleBe,ueHme K KaHOHNn4YeCKOMy Bmnay.

Tema 4. AHanuTUYecKasi reoMeTpusi B NPOCTPaHCTBe
LoMallHee 3afaHne , NpUMeEpPHbIe BOMPOCHI:

MocTpoeHWe ypaBHEHUs MPSMOI B MPOCTPAHCTBe, napamMeTpuyieckoe 3aaaHve. MnockocTb B
NPOCTPaHCTBE, Pa3/MYHbIEe BU bl YPABHEHUS MAOCKOCTU U CBA3AHHbIE C HUMU 3a4a4u.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. PelweHne cnctemMbl NMHERHbIX YpaBHEHUIA. 2. HaxoxoeHne cOOCTBEHHbIX BEKTOPOB U CODCTBEHHbIX
3Ha4veHun matpuupl. 3. lNpuBeneHne KpUBOM BTOPOro Nopsiaka K KaHOHMYECKOMY Buay. 4.
OnpepneneHne paccTosHUS OT TOYKM A0 NIOCKOCTM.

Tema 5. Matematnueckun aHann3s. OCHOBHble MOHATUSI TEOPUM MHOXECTB
LoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

LeincTens Hap MHOXecTBaMu, pabota ¢ KOMOMHATOPHBIMU CPYHKLUSIMU.

Tema 6. Yucnosasa nocnepnoBarenbHOCTb, ee npenern

PerncrpaumnoHHblii Homep 745817 DAEKTPOHHEH
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JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

HaxoxpaeHve npenenos nocnenoBaTenbHOCTEN C NpUMEHeHneM Yyucna Henepa.
Tema 7. MNpenen oyHKLUU

JoMallHee 3afaHune , NpuMepHble BOMpOoCHI:

HaxoxaeHne npenenos doyHKUWIA B TOYKE C UCMONb30BAHNEM 3amMedaTesibHbIX NPenenos u
3KBUBANEHTHOCTEN.

Tewma 8. NponssogHas
LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

BblymcneHne npon3BoaHbIX Cynepno3nunia, NpoM3BoaHbIX OYHKLUWIA, 3a4aHHbIX HESIBHO U
napametpuyecku. Jlorapngmmyeckoe andpdepeHumnposaHme. [MMponsBoaHble BbICWMX NOPSOKOB.
[MpuMeHeHune popmynbl Tennopa.

Tema 9. lNpunoxeHus Npon3BoaHON
JoMallHee 3agaHune , NpuMepHble BONpPOCHI:

BbluncneHne npenenos ¢ npuMeHeHneM npasuna JlonuTans n nokanbHow goopMybl Telinopa.
NccnepoBaHme cpyHKUMM 1M NOCTPOeHme rpadounka. HaxoxaeHvne Hanbonbluero n HaMMeHbLWero
3Ha4YeHU PYHKLMN Ha OTpes3ke.

KOHTpoOnbHas paboTta , NpUMepPHbIE BONPOCHI:

1. [poBefeHme KkacaTenbHON K KPUBOW, 3a4aHHOM napameTpudecku. 2. BoluncneHne nponssoaHom
METOLOM florapudommyeckoro audpdgepeHumposaHns. 3. BolumucneHme npenena oyHKUNN B TOYKE. 4.
BbluncneHne npon3soaHOM BbICWEro nopsaka.

Tema 10. HeonpeneneHHbIX UHTErpan
JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

BbluncneHne HeonpeneneHHbIX MHTErpanos METOAAMY 3aMEHbI MEPEMEHHOW 1 MO YaCTSM.
NHTerpupoBaHne paunoHanbHbix Apobeit. BolumcneHne nHTerpanos oT TPUroHOMETPUYECKUX
CPYHKLMIA. BblumcneHne MHTErpanos oT nppaumnoHanbHbIX OYHKLMIA METOAOM TPUFOHOMETPUYECKIMX
NOACTaHOBOK.

Tema 11. OnpeneneHHbIN UHTerpan
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

BbluncneHne nnowanen, onH ayr, 06beMOB Ten Mo naowaasm napannenbHbIX CEYEeHMiA C NOMOLLbIO
nHTEerpana PumaHa. HecobcTBEHHbIE MHTErpanbl.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. BoluncneHme nnowanm ¢ noMoLbto NONAPHbIX KOOpAUHAT. 2. BbluncneHue onvHbl ayrn. 3.
BbluncneHwne HeornpeneneHHoro nHterpana ¢ noMouwbto TpI/IFOHOMeTpI/I‘-IeCKOVI NoACTaHOBKMW. 4.
VccnepoBaHne cxoaMMoOCT HECOBCTBEHHOO nHTEerpana.

Tema 12. Psapbl
JoMallHee 3agaHue , NpuUMepHbie BOMPOChHI:

WccnepnoBaHne cXoouMMOCTU 3HAKOMONOXMTENbHbIX U 3HaKoyepeayowmxcs psaos. OnpeneneHve
obnacTv CXo4MMOCTM CTeNeHHOro psiaa. PasnoxeHve oyHKUMiA B psiabl Telnopa, CyMMUpoBaHne
CTENeHHbIX psAoB. PasnoxeHne yHKLNUIA B TpUroHoMeTpuyeckme paabl dypbe.

Tema 13. PYHKLUM HECKONBKUX NepeMeHHbIX
LoMalluHee 3afaHune , NpyUMepHbIe BONPOCHI:

BblumcneHune yacTHbIx Npon3BoaHbIX. [poBeneHne kacaTenbHOM NIOCKOCTU K MOBEPXHOCTMW.
MNpon3BoaHble NO HanpaeneHuto. MNocTpoeHne maTpuubl Akobu. MNocTpoeHue amdepeHLmanos
BbICLWIMX NOPSAAKOB. HaxoxaeHne nokanbHbIX 9KCTPeMyMoB. MeTon HauMeHbLWNX KBaLpaToB.
HaxoxaeHue ycnoBHbIX 9KCTpeMyMoB. HaxoxaeHne Hanbonbwero  HAMMEHbLLETO 3HAYEHWI
PYHKLMKN OBYX NEPEMEHHbIX B 0bnacTu.

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

1. ViccnepoBaHue CX04MMOCTY 3HAKOMONOXMUTENBHOIO psaa C NMOMOLWbBIO MHTErpanbHOro NpuaHaka.
2. HaxoxneHne obnact cxooMMocTy cTeneHHoro psaa. 3. MNoctpoeHne matpuupbl Akobu. 4.
HaxoxaeHne HanbonbWwero 1 HaUMEHbLLEro 3HAYEHWI PYHKUUK B obnacTu.

Tema 14. O6bIKHOBEHHbIe audhepeHunanbHble ypaBHEHUS
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

PelweHne ongpcpepeHumanbHbIX ypaBHEHWIA NepBOro Nopsaka: ¢ pasnensiowmnmMmncs nepeMeHHbIMU,
OLHOPOAHbBIX, NMHEVHbIX, BepHynnn n 3apay Kown ans aTmx ypaBHeHWiA. PeleHne ypaBHeHWi
BbICLUIMX MOPSAKOB MOHUXEHMEM nopsaka. PeweHne NMHERHbIX ypaBHEHWI BbICLINX NMOPSIAKOB C
NOCTOSIHHBIMY KO3(h(oULIMEHTAMM METOLAMUN BapuaLumm Npomn3BOSIbHbIX MOCTOSIHHbBIX U
HeonpeaeneHHbIX KOagopnumneHToB. PeweHne 3aaay Kown ons ypaBHEHMW BbICIUMX MNOPSAKOB.
PelweHne cncteM nnHelHbIX ypaBHeHW. iccnenoBaHme YyCTOMYMBOCTU PELLEHNIA CUCTEM.

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

1. PeweHne 3anayn Koww onsa ypasHeHms bepHynnu. 2. PeweHne 3anayn Kowwn ons nMHEAHOro
ypaBHeHus 3-ro nopsaka.

Tema 15. YpaBHEeHUA B YaCTHbIX MPOU3BOAHbIX
JoMallHee 3agaHuve , NpuMepHble BOMPOChHI:

NHTerpuposaHue anddepeHumnanbHoro ypasHeHNs B YaCTHbIX MPOWU3BOAHbIX BTOPOro NopsaKka.
Pewenne 3apayn Kowwn ons ypaBHeHUs konebaHus 3aKpenneHHon CTPYHbI.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

1. Pewntb 0gHOPOAHOE ypaBHEHNe BTOPOro nopsaka. 2. Pewuvts 3anady Kowwv ong nmHenHoro
ypaBHeHus nepsoro nopsaaka. 3. Pewntb 3anady Koww ong anddpepeHumnanbHoro ypaBHeHNs
BTOPOro nopsaka nyTem noHuXxeHns nopsaka. 4. Pewntb NMHERHOE ypaBHEHNE BTOPOro nopsaka
METOLOM Bapuaunm Npon3BONbHbIX MOCTOSHHbIX. 5. PewunTtb cMcTeMy AByX ypaBHEHUIA.

Tema 16. [1BOMHbIE, TPOMHbIE, KPUBOJSIMHENHDbIE U NMOBEPXHOCTHbIE UHTErpanbl
JoMmallHee 3afaHune , npuMepHble BOMpPOCHI:

BbluncneHne OBOMHbIX MHTErpanos (nnowaaun, 06bembl, Nnowanm NoBepxHocTel). BeluncnerHne
TPOWHbIX MHTErpanoB (Macca HeEOAHOPOOHOroO Tena, LeHTP TAXeCTn) BbluncneHne KpnBonMHEnHbIX
nHTerpanos 1-ro (Macca HEOAHOPOLHOW HNTKN) K 2-r0 poaa (paboTa Ccunbl, LMPKYNSLUS CKOPOCTK).
BbluncneHne NoBepXHOCTHbIX MHTErpanoB 1-ro (Macca HeOAHOPOAHOM 060104KM) K 2-ro poaa (MoToK
BEKTOpPA Yepes NOBEPXHOCTb).

Tema 17. Teopusa nonsa
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

BbluncneHune nnowanein obnacrtei, paboTtbl MY LMPKYNSaUUn BAONb 3aMKHYTO KPUBOIA, MOTOKa
BEKTOpa Yepe3 NoBEPXHOCTb, 06bema Tena ¢ npuMmeHeHnem cpopmyn IMpuHa, Ctokca n
Maycca-OcTtporpanckoro. lNposepka noTeHUManbHOCTU NONs.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. BblunMcnutb Maccy Tena nepemMeHHol NIOTHOCTY. 2. BbIYMCIMTb LMPKYNALMIO BEKTOPA CKOPOCTY
BOOJ/b 3aMKHYTO KPMBOW B MPOCTPAHCTBE. 3. Bbl4MCANTL MOTOK BEKTOPA HEPE3 3aMKHYTYHO
NOBEPXHOCTb.

Tema 18. Teopus BeposiTHOcTen. CnyyanHbie coObITUS
JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

BbluncneHne BeposiTHOCTER cnyyaliHbix cobbITWiA MO OCHOBHOW (OOPMYyne, MPUMEHEHNE COOPMYII
CYMMbI 1 MPON3BeaeHns, qoopMysy NONHOM BEPOATHOCTM.

Tema 19. CnyyanHble BEIMUYMHDI
JOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

BblumcneHve matemMatMyeckoro 0XuaaHus  AUCNepcun JUCKPETHOM CnyYanHoM BENNYMHDI,
3a4aHHo Tabnuuei unu pacnpeneneHHo no GHoMmManbHOMy 3akoHy. BeluncneHue
MaTemMaTM4yecKoro OXnaaHus n AUCNepcrn HeNPEPbIBHOM CyYaiiHOM BENNYMHbI, pacnpeneneHHol
pPaBHOMEPHO 1 MO HOPMAaNbHOMY 3aKOHY.

Tema 20. PyHKLUMA M NNOTHOCTb pacnpeneneHusl cny4anHow BeIMUYMHbI
nMCbMeHHas paboTa , NpYMepHble BONPOCHI:

1. Bbl4MCAnUTb BEPOSATHOCTb NO (POPMyne NOMHON BepoATHOCTU. 2. CocynTaTbh Mat. oXungaHue u
LMCNEPCUIO CNYYaNHON BENMYMHBI, 320aHHON TabnnyHbIM 3aKOHOM pacnpegenenns. 3. CocumtaTb
BEPOATHOCTb AN HOPMabHO pacrnpeneneHHon cny4yanHom BeNnYmHbl.

Tema 21. Cuctema 2-x cnyvyamHbIX BeJIMYUH
HoMallHee 3afaHune , NpyMepHbIe BONPOCHI:
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BbluncneHne KoppensiumoHHOro KoadogouumeHTa ans AByx Cly4yanHbiX BENUYNH.

Tema 22. MatemaTuyeckasi CTaTMCTMKa M ee NpuioXeHue K o6paboTke pe3ynbTaToB
n3mepeHumn

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Haiitn noseputenbHbIi MHTEpPBaN Ons cpenHero no Bolbopke v ans BolbOpOYHON Ancnepcum ¢
3a0aHHOM HAaOEeXHOCTbHO.

Tema . UToroBasi oopma KOHTpOns
Tema . UToroesasi popma KOHTpons
Tema . UToroBasi oopma KOHTpOns

MprMepHbIe BONPOCHI K 3a4eTy 1 9K3aMeHYy:
Bonpocsl kK 3a4eTy 1 cemecTpa

NoO oW =

. BbluncneHune onpenenutenen.

. OnpeneneHve paHra matpuubl.

. PeweHne cuctem metonom obpartHoi maTpumubl.
. PeweHne cuctem metonom Kpamepa.

. PeweHne cuctem metonom Maycca.

. OnpeneneHve 3Haka kBagpaTtu4yHON OOPMbI.

. CBSA3b AeKkapTOBbIX KOOPAMHAT C MONSAPHLIMMW, LUANHOPUYECKUMM U CAIEPUHECKNMU

KoopauHaTamm.
8. [leiicTBMSI C BEKTOPaAMU: apudoMeTmyeckmne AencTeus, CKansipHoe, BEKTOPHOE U CMelaHHoe
Npon3BeaeHUs.

9. PewweHune reomeTpuyeckmx 3agad Ha nnocKoCTn, B TOM YUCne, NpoBedeHME NPSIMONA, BblYUCIEHNE
pacCcTosHMUS OT TOCKM OO0 NPSMOWN.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

[MprBeneHne KprBbIX BTOPOro nopsiaka K KaHOHUYeCKOMy BUAY.
[MpoBeneHne NpsMor B NPOCTPaHCTBE.

[MpoBeneHne NIOCKOCTM B MPOCTPAHCTBE.

BbluncneHne pacctosiHMa oT TOYKU 40 MAOCKOCTW.
[NepeceyeHne NpsAMON C NIOCKOCTbIO.

[MepeceyeHne NNOCKOCTEN.

an/IBe,El,eHI/Ie I'IOBerHOCTeVI BTOPOro nopsnka K KaHOHN4eCkKomMy B ay.

HaxoxneHve npenenos nocnenosaTenbHOCTENR.

HaxoxaeHve npenenos yHKLNNA.

BbluncneHve npon3BoaHOM CIOXHOM (PYHKLMW.

BbluncneHne nponssoaHOM OyHKLMMW, 3302HHON HESBHO.
BbluncneHne npon3BooHOM (PyHKLMW, 3a0aHHON napameTpuyecKu.
BbluncneHne npon3soaHbIX BbICIINX NOPSLAKOB.

MpubnnxeHHoe BblHNCNEHNE C NOMOLLbIO ddopMysbl Telnopa.
BbluncneHvne npenenos ¢ nomolbio goopmysbl Tennopa.
[MpnmMeHeHne npasuna Jlonutansa onsg BbIMUCNEHUS NPON3BOOHbIX.
WccneposaHme doyHKLUMIA C MOMOLLbIO MPOM3BOAHbBIX U NPenenos.
PeweHwne 3anay ontumMmnaaumu.

MpubnnxeHHoe peleHne ypaBHeHA METOLOM NTepaumii.

Bonpochkl kK ak3ameHy 1 cemecTpa

1. SnemeHTbl NUHelHOM anrebpbl. Onpenenutenu, nx ceocTea. Matpuubl. CUcTeMbl NIMHENHBIX
ypaBHEHW C MHOrMMN HEVU3BECTHbIMM.
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2. [lekapToBbl, MONSPHbIE, LMIMHAPUYECKME 1 cdhepryeckme koopanHatbl. [eicTBMs ¢ BeKTopamu.
BekTopHas anrebpa. CnoxeHue, BblYMTaHNE, yMHOXEHUE Ha ckansp. KonnuHeapHble n
KOMMnaHapHble BekTopbl. MNpoekunsi BeKTopa Ha ocb. MpsiMoyronbHas cuctemMa KoopamHar B
npocTpaHcTee. KoopanHatHas dpopma Bektopa. CkansipHoe, BEKTOPHOE U CMelaHHoe
NPON3BELEHNS BEKTOPOB.

3. 3azaHve nnHelrHoro oTobpaxeHme ¢ nomowbto MaTpuLbl. COBCTBEHHbIE 3HAYEHMS 1
cobcTBEHHbIE BEKTOPLI. KBaapatuyiHbie (oopMbl.

3. AHanutuyeckas reoMeTpust Ha nnockocTu. MpsaMoyronbHas cuctema koopauHar. MpocTenwne
3apaun. Mpamas nuHus. NpeobpasosBaHue NPSIMOYronbHbIX KoopauHart. MonspHbie KoopaMHaThI.
NuHnn 2-ro nopsioka. OKpyXHOCTb, anaunc, runepbona, napabona.

4. AHanntnyeckas reomeTpus B npoctpaHcTee. MNpocTtenwmne 3anayn. [NnockocTb 1 npsmas B
npocTtpaHcTee. MoBEPXHOCTU LMNNHAPUYECKNE, KOHNYECKNE, BpaLeHns. [ToBepXHOCTN 2-r0
nopsaka. NpeobpazoBaHne NPsiMOYronbHbIX KoopanHat. LiunmHapuyeckme n cpepuryeckme
KOOpAMHATbI.

5. OCHOBHblE NOHATMS TEOPUN MHOXECTB. AKCMOMATVKA MHOXECTBA BELLECTBEHHbBIX YACE.
DyHkumnsa. KombnHaTopHbIe oyHKLMN.

6. Yucnoeas nocnenoBaTenbHOCTb, ee npeanen. OrpaHVI‘-IeHHbIe N HEeOorpaHN4eHHble
nocnenosaTtenbHOCTU. MOHOTOHHbIE NOCNenoBaTenbHOCTU. BECKOHEYHO Manbie 1 H6eckoHEe4YHo
6onblwue nocnenosartenbHocTn. CBoncTea npenenoB CXoasWmnxcs nocnenosartesibHOCTEN.

7. Mpenen pyHkumn. BeckoHevyHO Manble n 6eckoHevHo 6onbwne yHKLUUN. Teopembl 0
NMPOMEXYTOYHOW OYHKLIMU, O COXPaHEHUW 3HaKa PyHKLMKN, O HEepaBeHCTBe, 06e YacTn KOTOPOro
UMeIoT npefensl. 1 1 2 3amedatenbHble nNpetensl. HenpepbiBHOCTb yHKUMA. ToYKM paspbiBa
doyHkumi. CnencTens M3 2-ro 3amedaTenbHOro npegena.

8. NponssogHas, ee reoMeTpuU4eCcKuin U OU3NYECKUR CMbICH.

9. MNpunoxeHns nponssonHon. Teopemsbl JlarpaHxa, Ponng, Koww. MNpasuno Jlonutansa. Packpbitue
HeonpenenéHHocTel. ccnenosaHne goyHkUMiA. Bo3pacTtaHue n ybbiBaHne OyHKLUWIA, SKCTPEMYM.
BorHyToCTb 1 BbINYKNOCTb rpadomka coyHkumMn. Toukm nepermba. AcumntoTbl. dudbdbepeHunan.
dopmyna Tewnnopa.

Bonpochl kK 3a4eTy 2-ro cemecTpa.

. BbluncneHve HeonpeneneHHoro UHTerpana MeToaoM 3amMeHbl NepeMeHHON.

. BbluncneHve HeonpeneneHHOro UHTerpana no 4acTsm.

. iHTerpmpoBaHue paunoHanbHbix opobet METOLOM pa3noXeHne Ha NpocTenwne.

. IHTerpmpoBaHue nppaumnoHanbHbix opobeit metogom OCTporpanckoro.

. NHTerpmnpoBaHune TpuroHOMeTpruyeckmnx PyHKLMIA.

. IHTerpnposaHne nppaumoHanbHOCTEN.

. BbluncneHve onpeneneHHoro nHTerpana.

. Beluncnenve nnowanei, onvH gyr n 06 beMOB METOLOM MHTENPUPOBAHNS.

9. NccnenoBaHne CX04MMOCTU HECOBCTBEHHOrO UHTErpana 1-ro poaa.

10. ViccnepoBaHne cXoQuMOCTW 3HAKOMOOXUTENbHbIX YACNOBbIX PSOOB.

11. NccnepoBaHne abCcontoTHOM CXOAMMOCTM 3HAKOMNEPEMEHHbIX PSO0B.

12. ViccnepgoBaHne cXoauMOCTM 3HaKo4Yepeayowmnxca psaos.

13. OnpeneneHne obnacT CXOAUMOCTM CTENEHHOrO psiaa.

14. PasnoxeHwve B cTeneHHble psabl, CYMMUPOBaHMe pSaos.

15. PasnoxeHune oyHKLMIA B TPUroHOMeTpryeckne psaabl dypbe.

16. BbluncneHune 4acTHbIX NPOM3BOAHbBIX (OYHKLMIA HECKOMBbKUX NEPEMEHHbIX.

17. lNpoBeneHne kacaTeNbHbIX NAOCKOCTEN K MOBEPXHOCTAM.

18. ViccnepoBaHune byHKUNIA OBYX NEPEMEHHbIX HA SKCTPEMYM.

19. lNprMeHeHne meToaa NoMHbIX KBALPATOB.

20. ViccnepoBaHue goyHKLIMN HECKONbKMX NePEMEHHbIX (Bonblue 2X) Ha 9KCTPEMYM.

21. HaxoxaeHve Hanbonbliero 1 HaMMeHbLEro 3Ha4YeHNA OyHKLMN OBYX NEPEMEHHbIX B 06nacTu.
22. HaxoxaeHue yCnoBHOro akCTpemyma.
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Bonpochbl kK 9k3ameHy 2 cemecTpa.

1. HeonpeneneHHblli MHTErpan, ero ceoicTea. Tabnuua HeonpenenéHHblX UHTErpanos.
HenocpencrteeHHoe nHterpmposaHme. OCHOBHbIE METObl MHTErPUPOBAHUS.

2. iHTerpupoBaHue paumoHanbHblX oyHKUMIA. VIHTerpmpoBaHue nppaumoHanbHbiX QOYHKLMA.
VHTerpupoBaHue TpUroHOMeTpuU4eCcKnx yHKLNNA.

3. OnpepneneHHbI MHTErpan, ero reoMeTpUYeCcKUin n on3nNYeCcknini CMbICi, CBOMCTBA. BbluncnexHne
onpegneneHHoro nHTerpana. NpunoxeHns onpeneneHHoro nHterpana. HecobCcTBeHHbIE MHTErpanb..
4. Yucnosble pagbl. TeopeMbl 0 CX0AMMOCTU PSaoB. Heob6xoauMbI NprM3Hak CX0AUMOCTH. TeopeMsl
0 CPaBHEHMMN PSLOB C NONOXUTENBHBIMU YneHamu. MNpuaHakmu cxoommocTn pagos: Janambepa,
panvkanbHblil 1 HTErpanbHblii Kown. 3Hakovepenyowmnecs psabl. Teopema JleinbHuua.
3HakonepeMeHHble psabl. AGCONOTHASA 1 yCNOBHAs CXOAMMOCTb.

5. CteneHHble psaabl. Paabl Teinopa. Paabl dypbe.

6. PYHKUNN HECKONBbKNX NepeMeHHbIX. [penen n HenpepbIBHOCTb. YacTHbIE NPON3BOOHbLIE.
Matpuupbl Akobu.

7.6ﬂ0Kaanbn7| 9KCTPEMYM, YCNOBHbIN 3KCTPEMYM. Hanbonbluee n HanMeHbluee 3HaYEeHNS PYHKLUN B
obnactu.

Bonpocsbl k 3a4eTy 3 cemecTpa.

1. BbluncneHune BeposaTHOCTEN CrydariHbiX COObITUIA.

2. BbluncneHve xapakTtepucTk OUCKPETHbIX CyYanHbIX BENNYMH.

3. BbluncneHue xapakTepuctuk HenpepbiBHbIX CNyYanHbIX BENUYNH.

4. OnpeneneHne 3aBMCUMOCTU MEXIY OBYMS CNy4aHbIMU BENUYMHAMMU.

5. Bbluncnenue OOBEPUTENbHbIX NHTEPBANOB ANA XapakKTepucTtuk rno Bbl60pKaM C 3a4aHHoOwn
HaOEeXHOCTbHO.

Bonpochbl kK ak3ameHy 3 cemecTpa.

1. O6bIKHOBEHHbIE AndpdepeHUnanbHble ypaBHEHMS. YpaBHEHUS C pa3aensowmmMmcs
nepemMeHHbIMU, NpuBoaaWwmMecs K HUM. OQHOPOAHbIE ypaBHEHNS, NPUBOASAWNECS K HUM. JIMHENHbIE
ypaBHeHUS, ypaBHeHMa BepHynnu. YpaBHeHMs B NONHbIX audpdpepeHumanax. VIHTerpupyowmia
MHOXWUTENb. JIMHEeHblIe 0OHOPOAHbIE AN depeHUManbHbIe ypaBHEHNS 2-M0 NopsaKa ¢
NMOCTOSIHHBIMU KO3dpdpuumeHTamun. JInHenHble HeogHOPOAHblE AnddpepeHUnanbHbie YpaBHEHNS 2-T0
nopsaka.

2. [1BoiHOM UHTErpan, ero CBONCTBA, Bbl4UCNEHNE. 3aMeHa NepeMEHHbIX B ABONHOM UHTerpane.
TporHoM uHTerpan, ero CBONCTBA, BbldncneHve. KpnsonuHeinHole nHterpans | u |l pona.
BbipaxeHue nnowann obnactn Yepes KPMBONMHENHbIA MHTerpan. ®opmyna "puHa. Ycnosms
HEe3aBMCUMOCTM 06Lero KPMBONUHENHOro nHTerpana |l poga ot Nyt MHTErpUpPOBaHKS.
lNoBepxHocTHble nHTerpansl | n Il popa. ®opmynsl Ctokca n OcTporpanckoro.

3. CkangpHoe none. Npon3soaHas No HanpasneHuto, rpaaneHT. BektopHoe none. [NoTok BekTopa,
ansepreHums. Lunpkynaumsa sektopa, potop. Onepartop 'aMmnbToHa M BEKTOPHbIE
AndgodpepeHumanbHbie onepaumm 2-ro nopsaaka.

7.1. OcHOoBHas nuTeparypa:

1. KoHCcnekT nekumin no matematuke-1: ona CTyAeHTOB XMMUYECKOrO MHCTUTYTA[ONEKTPOHHbIIA
pecypc] / A.C. Wkypo. - N3a-8o: KDY, 2011. - 78 c. Pexum goctyna:
http://libweb.ksu.ru/vufind/Record/RU05cLSLO5cEOR05¢c321

2. KoHcnekT nekuuin no matematuke-2 ons CTyAeHTOB XMMUYECKOro MHCTUTYTa[ONeKTPOHHbI
pecypc] / A.C. Wkypo. - 13a-Bo: KDY, 2012. - 106 c.

Pexwum goctyna: http://libweb.ksu.ru/vufind/Record/RU05cLSLOScEORQ05¢322

3. KoHcnekT nekumnii no matematuke-3 ong CTy4eHTOB XMMMYECKOrO MHCTUTYTA [ONEKTPOHHbIN
pecypc] / A.C. Wkypo. - 13a-Bo: KDY, 2013. - 161 c.

Pexwum goctyna: http:/libweb.ksu.ru/vufind/Record/RU05cLSLO5cEOR05¢32030
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4. TyraHbaes A.A. Teopusi BEPOSITHOCTEN 1 MateMaTmyeckas ctatucTuka [SnekTpoHHbI pecypc] /
A.A. TyraHbaes, B.I". KpynuH - N3a-Bo 'Naxb', 2011. - 320 c.

Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=652

7.2. JlononHuTenbHasa nuteparypa:

1. CbopHMK 3ama4 No Teopumn BeposTHocTel : [yuebHoe nocobue] / E. K. KawTaHoBa ; KazaH. denep.
yH-T .? KasaHb : [KasaHckuii yHueepcuteTt], 2011 .7 107 c.

2. AHanuTnyeckas reoMmeTpms Ha nnockocTu : [Metoamnyeckoe nocobue] / J1. P. Cekaesa, O. H.
TioneHesa ; KasaH. roc. yH-T .7 KasaHb : /13a-8o KasaH. roc. yH-Ta, 2008 .? 56 c.

3. Hayana sbicweii matematukm / B.C. lnnayes - M., Boicwas wkona, 2013. - 384 c. //
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5713

4. Kypc ongdoepeHLmMansHOro v MHTerpanbHOro ncuncnenns: Yuebrmk. B 3-x 1t1. / duxteHronbL,
.M. - 3g-Bo 'lanb', 2009. - T 1. - 608 c. //

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=407
5. AHanntnyeckas reometpms / MNMpusanos .. - N3a-8o 'Tlanb', 2007. - 304 c. //
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=321

6. MatemaTtunyeckuini aHanua B 3agadax un ynpaxHeHusx [OnekTpoHHbin pecypc] / C.B. 3nobuHa, J1.H.
Mocuuenbckas. M3a-so: 'dunamarnut’, 2009. - 360 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2377

7. 3a4a4yHuK No Teopun BEPOSTHOCTEN M MaTeMaTn4eckonm cTaTucTuke [SnekTpoHHbin pecypc] / I.B.
EmenbsiHoB, B.I1. CkutoBuy - 3n-8o 'JlaHb', 2007. - 336 c.

Pexwum pnoctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=141

7.3. UHTEepHeT-pecypcChbl:

Kypc 06blkHOBEHHbIX AndpdbepeHumanbHbix ypaBHeHwui - http://e.lanbook.com/book/1542
[MoHATME QoyHKLMKM HECKONbKMX NepeMeHHbIX - http://vm.mstuca.ru/posobia/parts/fnp.pdf
PacwupeHHas Tabnuua nHterpanos - http://www.webmath.ru/poleznoe/formules_9 3.php

Yrto Takoe uHTerpan? - http://www.mathprofi.ru/chto_takoe_integral_teorija_dlja_chainikov.html
OKCcTpeMyMm byHKUMM OBYX NepeMeHHbIX - http://math1.ru/education/funct_sev_var/extr2.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHrve gncuunnuHbl "Matematumka" npegnonaraet MCNONb30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

PerncrpaumnoHHblii Homep 745817 DAEKTPOHHEH
Crpanunua 18 n3 20. il VHITI Fl EP C{PI TET
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Mporpamma gucumnnudel "MaTtematuka"; 04.05.01 dyHnameHTanbHaa v npyknagHas XumMns; 3aseayrowmii kagoenpon, o.H. (LOLEHT)
Linpokosa E.A.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTep, npuHTEp

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
cneumanbHocTn: 04.05.01 "®yHoameHTanbHas u npuknagHas xumms" n cneunanmsaumm XvmMms
3/1EMEHTOOPraHNYeCcknx cCoeanHeHNN .
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Linpokosa E.A.

ABTOpP(bI):

linpokosa E.A.

" 201 __r.
PeueH3eHT(bl):
lnpokoea E.A.

" 201 __r.
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