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1 Hean 1 3a0a4v M3VYECHUSA TUCIUILIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

Maremarnka  sSBISETCST ~ OOHOM W3 OCHOBHBIX  JUCIUILINH
€CTEeCTBEHHOHAY4YHOTO IMKJIa. Ha Hell GazupyeTcsi mpemnojiaBaHue Kak APYTHX
byHIaMEHTAIBHBIX ~ TUCHUIUINH, TaK W JUCHUIUIMH MPOo(eCcCHOHATHHOTO
ITUKJIA.

Maremarika SBISETCS HE TOJBKO MOIIHBIM CPEJICTBOM PEIICHUS
MPUKJIAIHBIX 337a4 ¥ YHUBEPCAIbHBIM SI3BIKOM HAyKH, HO TaK)Ke W 3JIEMEHTOM
0OIIeH KyIbTYyPHI.

[{enpr0 MaTeMarnyecKoro OOpa3OBaHUS SIBIISCTCS:

- BOCHHTAaHHWE JOCTAaTOYHO BBICOKOW MareMaTHYeCKON KYJIbTYpHI,
MO3BOJISIIOIIEH  CaMOCTOSATENIbHO PAacIIUpSATh MareMaTH4YeCKue 3HaHUA U
MIPOBOJIUTH MAaTeMaTUYECKUI aHATTU3 TPUKIIATHBIX HH)KCHEPHBIX 33/1a4;

- pa3BUTHEC JIOTHYECKOTO W &ITOPUTMHUYECKOTO MBIIIUICHHS, YMCHHUS
OTIEpUPOBAaTh C aOCTPAaKTHBIMH OOBEKTaMH H OBITh KOPPEKTHBIMH B
yHOOTPEOJICHNN MareMaTHYeCKUX TOHSATHUH, CHUMBOJOB JJIA  BBIPOKECHUS
KOJIMYECTBEHHBIX U KA9€CTBEHHBIX OTHOIICHU;

- (opMmupoBaHre TPEACTaBICHHI O MareMaruke Kak o0 ocobom
crioco0e TMO3HaHWS MHpPa, O POJM W MECT€ MaTreMaTHKH B COBPEMCHHOM
[IUBUJTN3AIIMN U MUPOBOU KYJIBTYpE.

1.2 3amayu n3ydyeHusa JUCIUTLTHHBI

OCHOBHBIMU 3a/lauaM¥ W3YYCHUS TUCITUTUINHBI SBIISTFOTCS:

- pa3BUTHE y OOYYalOIIMXCA HABBIKOB MO paboTe C MareMaTuyecKUM
arnmnaparom JIMHEU-HOU anreOpsbl, AHATUTUYECKOU reOMETPUH,
MareMarnyecKkoro aHalnu3a, TEOPUHM BEPOSATHOCTEH H  MaTeMaTU4eCcKOu
CTaTUCTHKW;

- TOATOTOBKA OOyYalImMXCi WX K CHCTEMHOMY BOCIPHSATHIO
NaTbHEHIIUX ~ JUCHUIUIMH W3 y4yeOHOro  IJlaHa,  KCIOJIb3YIOLIUX
MareMaTn4ecKue METO/IbI,

- TOJy4YeHHUE TPEJCTABICHUI 00 OCHOBHBIX HJEAX M METOJaX, Pa3BUTHE
CHOCOOHOCTEH CO3HATENBHO UCIIONIB30BATh MaTEPUAT KypCa;

- yMeHue pa3OuparbCsi B CYNIECTBYIOIIMX MAaTeMaTHYECKHX METOAaX U
MOJIETISIX U YCIIOBUSX WX MPUMEHEHUS Ha TPAKTUKE;

- YMEHHE OCYIIECTBIATH COOp, aHAIM3 M O0O0Pa0OTKY CTAaTUCTHYECKHUX
JTAHHBIX, HEOOXOAMMBIX JIJISl pelIeHHs MPOPECCUOHATBHBIX 33/1a4;

- YMEHHE aHAIW3UPOBATh pE3YJIbTaThl PACUYETOB M OOOCHOBBIBATH
MOJTyYEHHBIC BEIBOJIBI.



1.3 IlepedeHp IUTaHUPYEMBIX PE3yJIbTAaTOB OOYYEHHS MO JUCIUIUINHE
(MOIyI0), COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJibTaTaMUd OCBOCHHSI
o0Opa3oBareIbHOM MPOrpaMMBbl

OK-1:cnoco0HOCTBI0O K A0CTPAKTHOMY MbIIIJIEHUIO, AHAJIU3Y, CAHTE3Y

Ypogens | OCHOBHBIE TTOHATHS, TEOPEMBI K1 METObI OCHOBHBIX Pa3AeJiOB BbICIIEH
MAaTE€MAaTUKHU; MaTEMATUYECKUE MOJEIN IPOCTENIIIMX CUCTEM U NPOLIECCOB
B €CTECTBO3HAHNM U TEXHHKE;

VYposens 1 MPUMEHSTh OCHOBHBIC METO/IbI JIMHEHHOW areOphl, MAaTEMaTHIeCKOTO
aHAIKM3a U TEOPUH BEPOSATHOCTEH, AaHATM3UPOBATh KOHEUHBIN PE3YNbTaT U
3 PEKTUBHOCTH PEATU3yEMbIX METOJIOB;

ypOBeHB 1 HAaBbIKaAMH M CIIO0JIb30BaAHU MATCMATUYCCKOIO arlapara rnpu pecHun
MPUKIIAJHBIX 3a1a4.

1.4 Mecro aucuuiuiMHbl (MOIYJA) B CTPYKType 0Opa3zoBareibHOMN
IIPOTrPaMMBI

JlucruruinHa M3yvaeTcss B IEPBOM-TPETbEM CEMECTpax, SBISCTCS
0a30BOM W 00s3aTeNbHON 171 W3y4deHWs. V3ydeHuwe MaHHOW AUCIUTUIAHBI
MPEANIECTBYET OCBOCHUIO MPO(ECCUOHATBHBIX TUCIHUILIINH, HCIOJIb3YIOIINX
MaTeMaTHYeCKHUE METOIEL.

JUtst  W3ydeHWs JaHHOW JWCIUIUIMHBI HEOOXOJWMBI 3HAHHUS  TIO
SIIEMEHTAPHOW MaTeMarruKe B 00beMe IIIKOJIBHOTO Kypca.

Maremarnueckue METOJIbl MOACIUPOBAHUS B T€OJIOTUH
Mexanuka
Nudopmaruxa

1.5 OcoOEHHOCTH peaTU3alluy JTUCIIATUIAHBI
S3pIK peanu3zauuu IUCUMUIUIAHBI Pycckuit.

Jucuuninna (MoayJib) peanusyercs 6e3 npumenenust 30 u JJOT.




2. O0beM TUCHUILIMHBI (MOTYJIS1)

CemecTtp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHUIL] 1 2 3
(akam.gac)

Oomast Tpy10eMKOCTh

AUCHUTIINHBI 12 (432) | 3(108) | 4(144) | 5(180)

KonTakTHas pa6ora ¢

npemoTanaTenem: 6,14 (221) | 2,36 (85) | 1,89 (68) | 1,89 (68)

3aHSTHS JICKIIMOHHOTO THITA 2,83 (102) | 0,94 (34) | 0,94 (34) | 0,94 (34)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MIPAKTHYECKUE 3aHATHS 3,31 (119) | 1,42 (51){ 0,94 (34) | 0,94 (34)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHast padora

oGyatomIXCS: 3,86 (139) | 0,64 (23) | 1,11 (40) | 2,11 (76)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her Her Her
KypcoBas pabota (KP) Her Her Her Her
IMpomexyTounast arrecramusi |2 (72) 1(36) 1(36)

(3auéT) (Ix3amen)




3 Conep:xanue IMCHUTIIAHBI (MOIYJIs)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATUN)
3aHaTus
CEeMHMHApPCKOTO THIIA
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl 6 @
No /i (pasnes) nekiuonH | [Ipaktuue | paboTel | TenmbHas OpMHpYEMBIE
Oro THIIA CKHe 127070171 paboTa, | KOMIIETEHIMH
JVCIIUTITHHEI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o) 2 A ’~ L 1
JIuneitnas
| |@reopa 10 13 0 5 OK-1
KOMILJIEKCHBIE
qucia
Bexrophas
p  |redpa B 12 0 5 OK-1
AQHATTUTHYECKAs
reoMeTpHs
HMuddepenuuansu
CH s B (1 16 0 7 OK-1
byHKIMI  ogHOM
MEPEMEHHOMN
Huddepenumansa
0¢  HCYHCIICHUE
4 byHKIMH 8 10 0 6 OK-1
HECKOJIBKUX
HePEMEHHBIX
WNHurerpansHoe
5 |pomerEme 110 12 0 8 OK-1
byHKUMHA  OHOM
MepEMEHHOMN
WNHTerpansHoe
UCUHUCIIEHUE
byHKIMA
6 HECKOJIbKMX 16 15 0 16 OK-1
NepEMEHHBIX.
BexropHbii
aHAITN3
OOBIKHOBEHHBIE
7 nuddepeHnraTbH 8 7 0 16 OK-1
bIC YpaBHEHHUS




Yuciobie u
(YHKIMOHAIbHBIE
8 PAIBL. 10 8 0 16 OK-1
I'apmonnueckuit
aHaIN3
Teopust QyHkumit
KOMILJIEKCHOTO
9 MIEPEMEHHOTO. ] 7 0 20 OK-1
DJIEMEHTBI
OTepaIlMOHHOTO
WCUHCIICHUS
Teopus
1o |PeposmocTei | g 19 0 40 OK-1
MareMaTn4yecKas
CTaTUCTHKA
Bcero 102 119 0 139
3.2 3aHsATHS JEKIIMOHHOTO TUIIA
O06beM B akaj.uacax
No | Nepasnena 5 B TOM YHCIIC, B
/i mucuuniauH | HaumeHoBaHue 3aHATHH WHHOBAIIMOHHOMN B TOM ‘II/ICJIG,UB
Bl Bcero bopme ANEKTPOHHOM
dbopme
AnreOpa KOMIUIEKCHBIX
yucen. JleicTBus ¢
KOMIUIEKCHBIMU YHCIIAMU
B aIreOpanydeckoi,
TPUTOHOMETPUYECKOUN 1
MOKa3aTeIbHON (opMme.
1 1 N3Bneuenne KOpHs U3 2 0 0
KOMIUIEKCHOTO YHCIIA.
AnreGpa MHOTOYJICHOB.
Teopema besy, Teopema
laycca. Paznoxxenue
MHOTOYJICHA Ha
MHOKUTEIH.
AnreOpa Marpuil.
CaoiicTBa onepanui.
Onpenenureny, Ux
coricTBa. OOparHas
2 1 marpuna. Teopema 2 0 0
Kpamepa. Meton
Kpamepa pemienus
KBaJIPaTHBIX CUCTEM
JINHEMHBIX YPaBHEHUM.




Bekropuble (JIMHEHHBIC)
npocTpancTsa. JInneiHas
3aBUCUMOCTb CUCTEMBI
BEKTOpOB. bazuc
JIMHEMHOTO
MIPOCTPAHCTBA,
pa3iio’KeHHEe BEKTOpa 110
Oazucy. ApupmMeTuieckoe
N-MEpPHOE MPOCTPAHCTBO.
Panr cucreMsl BEKTOPOB,
paHT MaTpUIIBL.
COBMECTHOCTb CUCTEMBI
JIMHEMHBIX YPaBHEHUM,
teopeMa Kponekepa -
Kanemnmu. Meton lNaycca.
JIuneitnoe
MOANIPOCTPAHCTBO.
OnHOpOAHBIE CUCTEMBI
JINHEMHBIX YPaBHEHHU,
byHIameHTaTbHas
cUCTEeMa PEUICHU,
CTPYKTypa 00111ero
peLIeHNs] HEOAHOPOHOM
cuctemsl. JInHeiHbIE
otoOpaxeHus. JInHEeTHbIC
npeoOpa3zoBaHus
JIMHEHHOTO
MPOCTPAHCTBA: MaTpHUIla
JIMHEHHOTO
npeoOpazoBaHus,
KOOPJIMHATHI 00paza
BEKTOpa, COOCTBEHHbBIE
3HAUYEHHUS U COOCTBEHHbBIE
BEKTOPBI JINHEUHOTO
peoOpazoBaHusl.

EBxinnoBEl
MIPOCTPAHCTBA: JIMHA
BEKTOPA, YTOJI MEeXKIY
BEKTOpaMH,
OpPTOTOHAIbHBIE BEKTOPHI,
CKJISIPHOE MTPOU3BEICHUE
B OPTOHOPMHPOBAHHOM
0azuce, HEPABEHCTBO
Komm - BynsikoBckoro.
KBanparuunsie Gopmbl:
MaTpUy4Has 3aluch,
NIPUBEICHUE K
KaHOHUYECKOMY BUTY.




Bexkrtopel. JIunelinbie
orepanuu Hajl
BekTopamu. CranspHoe,
BEKTOPHOE U CMEIIaHHOE
MIPOU3BEICHUS, NX
CBOMCTBA.

[IpsiMast Ha MIIOCKOCTH,
psiMas ¥ INIOCKOCTb B
IIPOCTPAHCTBE: CIIOCOOBI
3a/1aHus, B3aUMHOE
pacnoaoKeHUe, yIibl 1
pacCTOSIHMSL.
HopmanbHble ypaBHEHUS
IIPSIMON U TUIOCKOCTH.
[Tonspras cucrema
KOOpJMHAT.

JIunuu 2-ro nopsiaxa:
KaHOHUYECKHUE
YpaBHEHUsI, CBOMCTBA,
IIPUBEICHNE YPABHEHHUS K
KaHOHUYECKOMY BHU]LY.
[ToBepxHocTH 2-TO
MOPSIIKA, METOJ
MapajuIeIbHBIX CEUCHUM.

Beenenue B
MareMaTU4ecKuil aHaIu3.
[lonstue Gpynkuuu,
npenen QyHKIUH U
[IOCJIEZIOBATENILHOCTH.
OCHOBHBIE TEOPEMBI O
npenenax,
3ameyaresibHbIe Peebl.
beckoneyHo Mansle 1
0eCKOHEeUHO OoJbIINe
BEJIMYMHEI,
SKBUBAJICHTHBIE
BEJIMYHHEI.
HenpepbIBHOCTB
(GyHKIUH B TOUKE,
HENPEPbIBHOCTD
AJIEMEHTApHBIX (YHKIIHI.
CaoiicTBa (hyHKIMIA,
HETIPEPBIBHBIX HA
otpeske. Touku pazpbiBa
1 UX Kiaccuukarms.




[IpousBoanHas u
muddepeHnman,
OCHOBHBIE ITpaBUIa

i QepeHIIMPOBaHHS.
[IpounsBoaHast CIOKHOU U
o0parHoil pyHKINH.
[IpounsBognas
MapaMeTPUIECKON U
HESIBHOW (PYHKITHH.
[TpubnuxeHHble
BBIUYHCIICHUS TIPU
TTOMOIITA
muddepennmana.
I'eomeTprueckuii u
(hbU3UYECKU CMBICI
IIPOU3BOJHOM.
VYpaBHEeHHS KacaTeIbHOMN
Y HOpMAJH.

10

CsaoiicTBa
mudepeHInpyemMbIX
¢bynkuuii. Teopemsl
®depma, Poss,
Jlarpanka, Kommu.
[IpousBoaHbie 1
Qg QepeHansl
BBICIIIUX MOPSIIKOB,
dbopmyia Jleiibaua.
®dopwmyia Teimnopa.
IIpaBuito Jlonurans.

11

HccnenoBanue GhyHKIUN
C TIOMOIIIBIO
MIPOU3BOTHBIX.
HNuTtepBanbl
MOHOTOHHOCTH,
AKCTPEMYMBI, HHTEPBAIbI
BBIITYKJIOCTH U
BOTHYTOCTH, TOUKH
nepernoda, aCHMITTOTHI.
[Toctpoenue rpaduka
¢ynkuuu. Hanbomnpiiee u
HalMEHbIIIEEe 3HAYCHUS
(GyHKIMU Ha OTpE3Ke.

10




12

OCHOBHBIC TIOHSITHS:
00J1aCTh OTpeIeICHHSI,
JMHUW YPOBHS, IPEJIE,
HETIPEPBIBHOCTb.
YacTHbIe IPOU3BOTHBIC,
noJHbIN nuddepennua,
reOMETPHUYECKHI CMBICIT
YaCTHBIX POM3BOIHBIX U
MIOJTHOTO
muddepeHnmaa,
KacarelbHas TNIOCKOCTh U
HOPMaJTh K IOBEPXHOCTH.
[TpousBoaHas mo
HAaIPaBJICHUIO, TPATUCHT.

13

[TpownsBoaHas ClOKHOU
byHKIHH,
WHBapHAHTHOCTD (hOPMBI
TIEPBOTO
nuddepeHnuana.
YacTHbIe IPOU3BOTHBIE H
i QepeHIransI
BBICIITMX TIOPSIIKOB.
®opmyna Tennopa.
[TpubmmxeHHbIC
BBIYUCIICHHSL.

14

DKcTpeMyM QyHKIUH
HECKOJIBKHX
MIEPEMCHHBIX
HeoOXOOUMBIE U
JIOCTAaTOYHBIC YCIIOBUSI.
Y CIIOBHBIH SKCTPEMYM.
HawnbGoibiiee u
HauMEHbIIIEe 3HAYECHHE
(GyHKIMU B 3aMKHYTOM
o0nacTu.

15

ITepBooOpasHas.
Heonpenenennsrit
MHTETpajl U ero CBOMCTBRA.
TaGnuia uHTErpaNoB.
OCHOBHBIE IPUEMBI
WHTETPUPOBAHUS:
MOJIBE/IEHUE T10]1 3HAK
muddepeHnraia,
MHTETPUPOBAHUE I10
9acTsIM, 3aMeHa
IIEPEMEHHOM.

11




16

HNuterpupoBanue
PaLMOHATBHBIX,
UppalMOHATBHBIX,
TPUTOHOMETPUUECKHUX

byHKIMA.

17

IInomane
KPHUBOJMHEHHON
Tparnenuu.
OnpeneneHHblil MHTErpai
U €ro CBOMCTBA.
NHTerpan ¢ nepeMeHHbIM
BEPXHUM IPENIEIOM.
®opmyna HeroToHa-
JletiOuua. Berunciaenue
OTIpeIeIEHHBIX
MHTErPAIOB: 3aMEHa
IIEPEMEHHON,
WHTETPUPOBAHUE 10
yactaMm. [Ipubnmkennbie
METObl UHTETPUPOBAHHUS.

18

I'eomeTrpuueckue
TIPYITOKCHUS
OTIpEeACTIEHHOTO
WHTETpaia: TUI0-I1ab
IJIOCKON (UTYpHI B
JICKAPTOBBIX U MOJIIPHBIX
KOOpJMHATax, IIMHA
IyTH KPUBOH, 00BEM Tena
BpalleHHUs], IO
MTOBEPXHOCTH BPAIICHUS.
dusnyeckue
MIPIIOKCHUS
OTIpeIeIEHHOTO
WHTErpalia: BEIUUCIICHUE
paboThI, OTHICKaHUE
LIEHTpPAa TKECTH.

19

Hecob6cTBennbie
WHTETpaTbl: UHTETPAT IO
OECKOHEUYHOMY
MIPOMEXYTKY, HHTETpal
OT HEOTPAHUYECHHOMN
GyHKIUY, TPU3HAKU
CXOIAMMOCTH.

12




20

JIBOWHOM MHTETpa:
OIpeIEeIICHUE, CBOMCTBA.
Brruucnenue 1BoHHOTO
WHTErpaia B ICKAPTOBBIX
KOOpJIMHATaX CBEJACHUEM
K IIOBTOPHOMY MHTErpaiy.
3ameHa NepeMEHHbIX B
JBOMHOM MHTETpAJIE.
Omnpenenurens SAxobu.
Breraucnenue 1BOMHOTO
WHTETpajia B MOJISIPHBIX
KOOpP/IMHATAX.
[Tpunoxenust ABOMTHOTO
WHTErpaia.

21

TpoliHOM uHTETpa:
onpeJeleHue, CBOMCTBA,
BBIUHCIICHUE B
JEKAPTOBBIX
KOOpJUHATax.
Brruncnenue TpoitHoro
UHTETpaia B
UUJIUHAPUYECKUX U
cheprueckux
KOOPJIMHATAX.
[IpunosxeHus TpOHOTO
WHTErpaia.

22

KpuBonuneiinbie
UHTErpaisl 1-ro u 2-ro
THUIIA: OTIPEJIEIICHUE,
CBOMCTBA, BLIYHCIICHHE.
HuTerpupoBanue
IIOJIHOTO
muddepennmana.
®opmyna ['puHa.
[Tpunoxenus
KPHUBOJIMHEHHBIX
MHTETPAIOB: MJIOIA/Ib,
paboTa CUJIBL.
HNuterpupoBanue
(bYHKIHN KOMITJIEKCHOTO
MIEPEMEHHOTO.

13




23

[ToBepxHOCTHBIE
UHTErpansl 1-ro u 2-ro
THUIIA: ONIPEJIEIICHUE,
CBOMCTBA, BLIYHCIICHHUE.
CBs13b MEKIY
MMOBEPXHOCTHBIMH,
KPUBOJIMHEWHBIMU U
TPOWHBIMU UHTEIPATAMHU.
®opmyna Ctokca,
bopmyna
Octporpanckoro —
laycca.

24

CkansipHOE U BEKTOPHOE
noJjst. JIunuu u
MMOBEPXHOCTU YPOBHS,
BEKTOPHbIE JINHUU.
I'panuent, nuBEpreHIUs U
potop. Oneparop
lamunbTona. [ToToK
BEKTOPA, IUPKYJISILIHS
BEKTOpa, popmyiia
CTtoKkca B BEKTOPHOM
dopme. CoseHOMTATEHOE
Y IOTEHIUATIbHOE
BEKTOPHBIE TOJIS.
OTpickaHue MOTEHIMATA
BEKTOPHOT'O TOJIA.
l'apmonunyeckoe mnoue.

14




25

OCHOBHBIE TOHSATHS.
Teopema cylecTBOBaHUS
Y €IMHCTBEHHOCTH
3amaun Komm g
ypaBHEHHS IEPBOTO
MOPSIKA.
JuddepennmranbHbie
ypaBHEHHUSI IEPBOTO
MOPSAIKA, UHTETPUpPyEMbIe
B KBaJIparypax:
YpaBHEHUS C
pa3iensOUIMMUCS
MepEeMEHHBIMH,
OJIHOPOJIHbIE YpaBHEHMUS,
JINHEHbIE YpAaBHEHUS,
ypaBHeHus bepnyium,
YpaBHEHUS B MOJIHBIX
nuddepeHnmaiax.
duznueckue u
TeOMETPUYECKUE 3a]auH,
pelraemMbie IPH MOMOIIU
g hepeHIATBHBIX
YpaBHEHUI.
[TpubnmxenHoe pemeHue
O4Y 1-ro mopsiaka
MeTOoJI0M Diiepa.
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26

JuddepennmranbHbie
YpaBHEHHUS BBICIIUX
MOPSAIKOB. Y paBHEHMUSI,
JIOITyCKaIoI1e
MOHIKEHUE TOPSAKA.
JIuneiinbie
mudepeHnraTbHbIC
YpaBHEHHUSI N-TO MOPsJIKa:
CBOMCTBA PELICHUI
OJIHOPOJIHBIX U
HEOJIHOPOIHBIX
YPaBHEHUH,
dbyHIaMEeHTaTbHAS
CUCTEMA pELICHUN,
CTPYKTYypa 00111ero
peuenus. JInnenHble
mudepeHnraTbHbIC
YpaBHEHUS C
MOCTOSIHHBIMH
Kod(ppunmeHTamu.
Merton Bapuaruu
MOCTOSIHHBIX, YaCTHOE
pelIeHre HeOJTHOPOIHOTO
YPaBHEHHUs C NIPaBOU
YacThIO CHEIMATHHOTO
BU/JIA.

27

Cucrembl
mudepeHInATHbHBIX
ypaBHeHU. MeTo bl
pelIeHNs HOPMATbHBIX
CUCTEM: METOJ
UCKITIOYCHHUSI, MaTPUYHBIN
METO/I.

28

HucnoBble psb:
OCHOBHBIE OTPE/ICIICHUS,
HEOOXOIUMBII MTPU3HAK
CXOAMMOCTH.
JlocTarouHble TPU3HAKU
CXOAMMOCTH YHCIIOBBIX
PSIOB C
MOJIOKUTETbHBIMU
YIIeHaMH.
3HaKonepeMeHHBIE PSIbI,
a0bCOIOTHAS U YCIIOBHAs
CXOANMOCTb.
3HaKONIEPEMEHHBIE PAIBI,
npusHak JleiOoHmIA.

16




29

OyHKIMOHATBHBIE PSIIbL:
00J1aCTh CXOAUMOCTH,
paBHOMEpHas
CXOANMOCT,
mudepeHIpoBaHe 1
WHTETPUPOBAHUE
PAaBHOMEPHO CXOMSIIUXCS
psnoB. CTEreHHbIE PSIIbL:
HUHTEPBAT CXOJIUMOCTH,
paanyc cxoauMocTu. P
Telinopa. Paznoxxenue
HEKOTOPBIX
AIIEMEHTAapHBIX (PYHKIIHHA
B psg Makiiopena.

30

DneMeHTBl TEOPUU
GbyHKIMHA 1
(YHKIMOHATEHOTO
aHanuza. Merpuueckue
¥ HOPMUPOBAHHBIE
MIPOCTPAHCTBA.
OpToroHanbHbIC
CUCTEMBI.
Oproronanusauus ['pama
— IIImunra. Paznoxenue
¢byskuuu B psag Dypse.
Teopema Jlupuxie.

31

[Tonstue pynkunn
KOMIIJIEKCHOTO
MIEPEMEHHOTO.
DneMeHTapHbIe (yHKIUH
KOMIUIEKCHOTO
nepemenHoro. [Ipenen,
HEMPEPBIBHOCTb.
HuddepenuupoBanue
(GYHKIIUN KOMILIEKCHOTO
MEPEMEHHOT0, TOHATHE
AQHATMUTHYECKOU
(GYHKITUY, YCIOBUS
AQHATUTUYHOCTH.

32

WNHurerpuposanue
(GYHKIIUN KOMIJIEKCHOTO
nepemMeHHoro. Mure-
rpajgbpHas TeopeMa u
UHTETpaTbHas hopMyIia
Komm. Psp JIopana.
Knaccuduxarus
M30JIUPOBAHHBIX 0COOBIX
TOYEK aHATUTHYECKOMN
¢byHkumu. Beraetsr u ux
MIPUIIOKEHHUS.
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33

[IpeobpazoBanue
Jlarmaca v ero cBOMCTBA.
N3o0pakenus
MPOCTEUILNX
opuruHainoB. Tabnuia
n3zo0paxenuii. O6parHoe
npeoOpaszoBaHue
Jlannaca. OniepaliOHHBIN
METOJI PEeIICHHS

¢ hepeHITMATEHBIX
YPaBHEHUM U CUCTEM
g hepeHITMATEHBIX
YpaBHEHUI.

34

10

DneMeHTapHas TEOpHsI
BEpPOSITHOCTEM.
[IpocTpancTBo
AIIEMEHTAPHBIX COOBITHH.
Anrebpa coOBITHI.
Akcuomarnyeckoe
MIOCTPOCHUE TEOPUH
BEpPOSITHOCTEM.
Maremaruyeckrue OCHOBBI
TEOPUH BEPOATHOCTEH.
Teopema o BepoaTHOCTH
CYMMBI COOBITHH.

VY c0BHBIE BEPOSITHOCTH.
DopmyJIbI ITOTHOMN
BEpOATHOCTH U baiieca.
TeopeMa 0 BEpOsATHOCTH
MIPOU3BENICHUS] COOBITUH.

35

10

ITonstue
IOCJIEJOBATCILHOCTH
HE3aBUCHUMBIX
ucnbeiTanuid. Cxema
bepnynnu u
MMOJIMHOMHATILHAS CXeMa.
[IpenenbHble TEOPEMBI
ITyaccona u Myaspa-
Jlarmmaca.
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36

10

CityyaiiHble BEJTUYUHBI
(muckpeTHbIe U
HEenpepbIBHbBIE). 3aKOH
pacnpeencHus
(byHKIIHS
pacnpeneneHus, psii
pacrpeneneHus,
IJIOTHOCTh
pacnpesencHus).
Maremarnueckoe
OKUJaHUE U TUCTIEPCUS
CIIy4alHOW BEJIMYMHBI.
[Tpumepsr
pacupeacneHui:
paBHOMEpHOE,
OMHOMUAITLHOE U JIP.
HopMmanbhoe
pacnpeielieHue U ero
CBOMCTBA. 3aKOH
6onpunx uncen. Teopema
Yeosimena. [Ipeaenpabie
TEOPEMBI.

37

10

CrnyuaiiHble BEKTOPBI.
3aKOH pacrpeaesIeHus.
VYcnoBHbIE
pacnpeneneHus
CIIyYalHBIX BEJIUYUH.
Kosapuarus,

ko3 punment
KOPPEJISALIHH.
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38

10

DJ1eMeHThI
MaTreMaTu4eCcKoOu
CTaTUCTHKH.
BapuauuoHnHsslii psn,
TUCTOTpamMMa M MOJIUTOH
4acTOT. DMIIUPUYECKAST

Bribopounoe cpennee,
BBIOOPOYHAS JUCTIEPCHSL.
ToueuHsle U
WHTEPBATbHBIE OIICHKHU.
ITocTpoenue
JIOBEPHUTEIIbHBIX
WHTEPBAIOB.
CrarucTrdeckas
MIPOBEPKa THIIOTE3.
[Tpunimn
MaKCUMAIbHOTO
MPaBIOMOI00USI.
CrarucTuyecKue METOIBI
00paboTKH
IKCMIEPUMEHTATHLHBIX
JIaHHBIX.

GyHKIUS pacrpeiesieHusl.

Daonn

10D

3.3 3aHgaTHs CEMMHAPCKOT0 THIIA

Ne
paznena
JIACITUILIT
WHBI

HaumenoBanue 3ansaTuii

O0BeM B akaj.yacax

Bcero

B TOM 4YHCIIE, B
WHHOBAI[MOHHOU

dbopme

B TOM YHCIIE,
B
AIEKTPOHHOM

dbopme

BxonHoe tectupoBanue.

0

0

JlercTBUS ¢ KOMIUIEKCHBIMU
qucIaMu B allredpandyeckoi,
TPUTOHOMETPUYECKOU U
nokazareabHOH Gopme.
N3Bneuenne KOpHs U3
KOMIUIEKCHOTO YHCJIA.
KopHuu MHOTOUIIEHA.
PasnoxxeHne MHOrouIeHa Ha
MHOKHUTEIH.

20




Anre6pa marpun. CBoiicTBa
oneparuii. OnpeneauTent,
ux cBoiicTBa. OOparHas
marpuua. Merox Kpamepa
pelIeHns KBaApaTHbIX
CUCTEM JIMHENHBIX
ypaBHeHUM. PaHr cucteMsl
BEKTOPOB, PAHT MATPHUIIBI.
COBMECTHOCTh CHCTEMBI
JIMHEUHBIX YPABHEHUM.
Meron l'aycca. OqnopoiHbIe
CHUCTEMBI INHEWHBIX
YpaBHEHUM,
byHIaMeHTaIbHas cUcTeMa
pELIeHHH, CTPYKTypa
00I1Iero pemeHus
HEOJTHOPOJIHOU CUCTEMBI.

bazuc nunelinoro
IIPOCTPAHCTBA, PA3I0KEHHUE
BEKTOpa Mo Oazucy.
Jlunelinbie MpeoOpazoBaHUS
JUHENHOT0 MPOCTPAHCTBA:
MAaTpHILA JIMHEUHOTO
npeoOpasoBaHus,
KOOpAMHAThI 00paza
BEKTOPa, COOCTBEHHbIE
3HAYEHUSI U COOCTBEHHbBIE
BEKTOPbI JINHEHHOTO
npeoOpazoBaHuUsL.
EBKiu0BEI IpoCTpaHCTBA:
JUTHA BEKTOPA, YTOJl MEKIY
BEKTOpaMH, OPTOrOHATIbHbIE
BeKTOpbl. KBagparuuHble
($hopMBI: MaTpUYHAs 3aMKCh,
NPUBEICHUE K
KaHOHUYECKOMY BUITY.

[TpoMexyTOUHBII KOHTPOJIb
(Temaruueckoe
TECTUPOBAHHE, KOHTPOJIbHASL
padoTa).

Bexkrops!. JInHeliHbIe
olepaluy HaJ BEKTOPaMH.
CkansipHoe, BEKTOPHOE U
CMEIIaHHOE IIPOU3BEICHUS,
UX CBOMCTBA.

21




[Ipsimas Ha mIocKOCTH,
IpsiMas ¥ IJIOCKOCTb B IIPO-
CTPAHCTBE: CIIOCOOBI
3a/1aHusl, B3aUMHOE
pacIoIoKe-Hue, yIibl U
paccrosinus. HopmansHbie
YPaBHEHUS NPSIMOH U
mockocTH. [lonspHas
CHUCTEMAa KOOPIHHAT.

Jlunum 2-ro nopsaka:
KaHOHUYECKUE YPaBHEHUS,
CBOMCTBa, IPUBE/ICHUE
YpaBHEHUS K
KaHOHMUYECKOMY BH]LY.
IToBepxHOCTHU 2-TO HOPSAAKA,
METOJ NapauIeIbHbIX
CCUCHHUM.

[IpomeKyTOUHBIN KOHTPOJIb
(Temaruueckoe
TECTHUPOBAHHE, KOHTPOJIbHAS
pabora).

10

[Tpenen pyHkuuu u
MOCJIeIOBATEITLHOCTH.
TexHuKa BEIYUCICHUS
MpeAesioB. 3aMeyarebHbIe
IpeJiesibl, SKBUBATCHTHBIE
BeIMYMHBI. HenpeprIBHOCTH
(YHKIMU B TOUKE U HA
orpe3ke. Touku paspsiBa U
WX KJIacCHU(UKAIIHS.

11

[IpousBoanas u
muddepennman, OCHOBHBIE
npaBuiia
muddepeHpoBaHms.
[Tpou3BoHas CIIOKHON U 00
-paTHOM PyHKITHH.
[IpousBoanas
MapamMeTpUIeCcKOu U
HESIBHON (DYHKILIUU.
[TpubnmxeHnbIe
BBIYUCIICHUS ITPH TOMOIIU
muddepennmana.
I'eomerprueckuii u
¢buznyecKuit CMbICT
[IPOU3BOAHOU. Y PaBHEHUS
KacareJIbHOM U HOPMAIH.
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12

[IpousBoansie 1
mudQepeHranbl BEICIINX
nopsiakos. @opmyina
Teinopa. I[Ipasuno
Jlonmrans.

13

HccnenoBanne GpyHkumm ¢
MTOMOIIBIO TIPOU3BOIHBIX.
WHTepBambl MOHOTOHHOCTH,
OKCTPEMYMBI, HHTEPBAIBI
BBIITYKJIOCTH ¥ BOTHYTOCTH,
TOYKH Tieperuoa,
acumnToThl. [locTpoenue
rpaduka QyHKIHH.
Haubonpiee n HauMeHbIIIeE
3HaueHHs (QYHKIMU Ha
OTpe3Ke.

14

[IpoMexyTOUYHBIN KOHTPOJIb
(Temaruueckoe
TECTUPOBAHHE, KOHTPOJIbHASA
paboTa).

15

YacTHbIe NPOU3BOHEIE,
NoJHbIN tuddepenuan,
KacareJIbHas INIOCKOCTh U
HOPMAJIb K ITIOBEPXHOCTH.
[IpousBoanas o
HAaIpaBJIEHUIO, TPAAUEHT.
[IpousBoaHas CiOKHOU
¢byHkuuu. YactHele
IIPOU3BOJHBIE U
nuddepeHnansl BEICIINX
nopsiakoB. opmyna
Teiinopa. [IpubnkeHHbIE
BBIUHCIICHUSL.

16

DKcTpeMyM QyHKIHMU
HECKOJIbKUX NIEPEMEHHBIX:
HEOOXOIUMBIE U
JOCTaTOYHbIE YCIIOBHUS.

VY CI0BHBIN 3KCTPEMYM.
Haubonbiee 1 HauMeHblee
3HaueHue QyHKIUH B
3aMKHYTOW 00J1acTH.

17

IIpomeKyTOUHBIN KOHTPOJIb
(Temaruueckoe
TECTUPOBAHHE, KOHTPOJIbHASA
paboTa).

23




18

OCHOBHBIE IPUEMBI
HHTETPUPOBAHMA:
MOABEACHUE MO/ 3HAK
muddepeHnmaa,
MHTETPUPOBAHUE T10 YACTSM,
3aMeHa [EPEMEHHOM.
HNuterpupoBanue
paruoHaIbHbIX,
MPPALNOHATIBHBIX,
TPUTOHOMETPHUYECKHUX

byHKIMA.

19

OnpeneneHHblid UHTETPal.
®opmyna HeroToHa-
JleliGuuna. Berunciaenue
OTIpe/IeNICHHBIX UHTETPATIOB:
3amMeHa epPEeMEeHHO1,
MHTETPUPOBAHUE TI0 YaCTSIM.
[TpubnmxeHHbIe METO/IbI
MHTETPUPOBAHUS.
I'eomeTrpuueckue
MIPUIOKEHUS
OTIpeIeNIEHHOTO UHTeTpaia:
TUTOIAIb TUIOCKON (UTYPHI B
JIEKapTOBBIX U MOJISIPHBIX
KOOpJMHATax, JUIMHA 1yTU
KpUBOH, 00bEM Tesa
BpalleHMs], IUI0LIab
MTOBEPXHOCTHU BPAIICHUS.
PusnyecKue NPUII0KECHU
OTIpeIeNIEHHOTO UHTerpaia:
BBIYUCIICHHE PaOOTHI,
OTBICKAaHHE LIEHTPA TSHKECTH.

20

HecoOcTBeHHBIC HHTETPATBI:
MHTETPaJ 10 OECKOHEYHOMY
NPOMEXYTKY, HHTETpal OT
HEOTpaHUYEeHHO! (YHKIINH,
NPU3HAKU CXOAMMOCTH.

21

IIpomexKyTOYHBIN KOHTPOJIb
(Temarnueckoe
TECTUPOBAHKE, KOHTPOJIbHASA
paboTa).

24




22

Brruucnenne 1BoMHOTO
HMHTErpaia B ICKAPTOBBIX
KOOpJMHATaX CBEJICHUEM K
MMOBTOPHOMY MHTETpaiy.
3amMeHa NepeMEHHbIX B
JBOMHOM MHTETpAJIE.
Brruncnenne 1BoMHOTO
MHTErpaia B MOJSPHBIX
KoopauHarax. [Ipunoxenus
JIBOMHOTO UHTETpAIa.

23

TpoliHoM uHTErpa:
orpesieNieHue, CBONCTBA,
BBIYUCIICHHUE B JEKAPTOBBIX
KoopJuHarax. Beruucnenuve
TPOMHOIO MHTErpaIa B
HWIHHIPUYECKUX U
chepruecKux KOOpInHaTax.
[Tpunoxenust TpOHHOTO
UHTETpania.

24

KpuBonuHeliHble MHTETpaIbI
1-ro u 2-ro Tuna:
Omnpe/eIeHUE, CBOMCTBA,
BBIUHCIICHHE.
NHTerpupoBanue MoaHOro
muddepennnana. Popmyia
I'puna. IIprinoxenus
KPUBOJIMHEHHBIX
MHTETPAIOB: IUIOLIA/b,
paboTa CHJIBI.
WuTerpupoBanue GpyHKIUN
KOMIUIEKCHOTO
[IEPEMEHHOT0.

25

[ToBEpXHOCTHBIE UHTETPATIBI
1-ro u 2-ro Tuna:
OnpeesIeHuE, CBOMCTBA,
BbIYMCIIeHHE. CBSA3b MEXIY
MMOBEPXHOCTHBIMH,
KPUBOJMHENWHBIMU U
TPOMHBIMHM HHTETPATAMHU.
®opmyna Crokca, hopmyna
Octporpaackoro — ['aycca.

26

CkansipHOE M BEKTOPHOE
nons. JIunuu n
MMOBEPXHOCTH YPOBHSI,
BEKTOPHBIE JIMHUH.
I'panuent, nuBepreHuus U
potop. OTbIcKaHue
MOTEHIINaa BEKTOPHOTO
nosist. ['apMoHnYeckoe mnoie.

25




27

[IpoMekyTOUYHBII KOHTPOJIb
(Temaruueckoe
TECTUPOBAHHE, KOHTPOJIbHASL
paboTa).

28

Huddepennnansabie
ypaBHEHHS IEPBOTO
MOPSIIKA, UHTETPUPYEMBIC B
KBaJpaTypax: ypaBHEHHUS C
pa3eAIoUMMUCS
MIEPEMEHHBIMU, OHOPOTHBIE
YpaBHEHUSI, INHEIHBIE
ypaBHEHUS, YPaBHEHUS
bepHymn, ypaBHeHus B
MOJTHBIX TU(depeHIanax.
Ou3nYECKUE U
reoMeTpUYECKUe 3a/1auH,
pernraeMbie IPH MTOMOIIN
mudpepeHIHATBHBIX
ypaBHeHUH. [IpubnmkenHoe
pewmenrie OY 1-ro nopsinka
MeToaoM Disepa.

29

VYpaBHEeHUs1, IOy CKarOLIUE
MIOHIDKEHUE TIOPSAKA.
JIuneitnpie
mudepeHranbHbIC
YpaBHEHUS N-TO MOPSAKA:
CBOICTBA peIICHUIA
OJTHOPOHBIX U
HEOJIHOPO/IHBIX YPaBHEHHIA,
byHIaMeHTaTbHas cUcTeMa
pElIeHUl, CTPYKTypa
O0IIEeTo pelIeHusI.
JIunelinbie
mddepeHnranTbHbIe
YpaBHEHUS C TOCTOSHHBIMU
ko3 punmenramu. Meron
BapHUallly MOCTOSHHBIX,
YaCTHOE peleHHe
HEOJIHOPOJHOTO YpaBHEHUS
C IIPaBOM YaCThIO
CHEIHATbHOTO BU/IA.

30

Cucremsl

i depeHIHaATEHBIX
ypaBHeHUN. MeTobl
pelLIeHrs HOpMaJIbHBIX
CUCTEM: METOJ UCKIIIOUECHMS,
MaTpHUYHBIN METOI.

26




31

[IpoMekyTOUYHBII KOHTPOJIb
(Temaruueckoe
TECTUPOBAHHE, KOHTPOJIbHASL
paboTa).

32

UccnenoBanne 4nciioBbIX
PSAIAO0B HA CXOJUMOCTb.
JlocTarouHble IPU3HAKU
CXOAMMOCTH YHCIOBBIX
PSAIOB C TIOJIOKUTEIIBHBIMU
YlieHaMH. 3HaKOTIepeMEHHbBIE
psIbI, aDCOTIOTHAS U
YCIIOBHAS CXOJUMOCTb.
3HaKONIEPEMEHHBIE PAIBI,
npu3Hak JleiOoHmIa.

33

CreneHHble psAbl: HHTEPBAT
CXOJIMMOCTH, PaguyC
cxonumoctu. Pan Teinopa.
PaznoxeHne HEKOTOPBIX
AIIEMEHTapHBIX (PYHKIIH B
pan MakiiopeHa.

34

Paznoxxenne
NepUOANYECKUX (PYHKIIHH B
psan Dypee.

35

[IpoMexkyTOUYHBII KOHTPOJIb
(Temaruueckoe
TECTUPOBAHKE, KOHTPOJIbHASL
pabota).

36

DneMeHTapHble (pyHKITUH
KOMITJIEKCHOTO
MEPEMEHHOTO.
Huddepenumnponanme
(YHKIMN KOMITJIEKCHOTO
HePEMEHHOTO.

37

WnuTerpupoBanue GyHKIUU
KOMILJIEKCHOTO
nepemeHHoro. Psan Jlopana.
Knaccuduxanus
M30JIMPOBAHHBIX 0COOBIX
TOYEK aHATUTUYECKOMN
byHkuu. BeryeTsl 1 ux
MIPUIIOKEHUS.
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38

[Ipeobpazoranue Jlarmaca u
ero coiictBa. M300pakeHus
MPOCTEHIINX OPUTUHATIOB.
Tabnua n300paKEHHIA.
OnepanoHHbIA METO/T
penieHus
mudepeHImaTbHBIX
YPaBHEHUM U CUCTEM

i epeHImaTbHBIX
YPaBHEHU.

39

IIpomeKyTOUHBIN KOHTPOJIb
(Temarnueckoe
TECTHPOBAaHHUE, KOHTPOJIbHAS
paboTa).

40

10

DJeMEeHThI TeOpUn
MHOYECTB, 3JIECMEHTBI
KOMOMHATOPUKH.
Knaccuueckoe onpenenenne
BEPOSITHOCTH.
I'eomerpuueckas
BEPOSITHOCTb.

41

10

Teopema 0 BEpOATHOCTH
CYMMBI COOBITHI. Y CTIOBHBIC
BEPOATHOCTH. POpMYJIBI
ITOJIHOW BEPOSITHOCTH U
baiieca. Teopema o
BEPOSTHOCTH IPOU3BEICHUS
COOBITHIA.

42

10

Cxema bepnymm n
MOJIMHOMHAIbHAS CXEMa.
IIpumeHneHne npenenbHbIX
teopem Ilyaccona m Myaspa
-Jlarutaca.

43

10

Crny4daiiHble BEJIMUMHBI
(mMCKpeTHBIC U
HENpPEPBIBHBIE). 3aKOH
pacnipenencHus (GyHKINS
pacripeneneHus, psj
pacrpenesaeHusl, MI0THOCTb
pacrpesneneHus).
Maremarnueckoe OKUIaHue
U JUCTIEPCUS CIIyYalHON
BeIMUUHBIL. [Ipumepsl
pacnpenencHui:
paBHOMEPHOE,
OMHOMUAITLHOE U JP.
HopmanbHoe
pacnpeiesieHue 1 ero
CBOMCTBA.
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44

10

CiyyaiiHble BEKTOpPbI. 3aKOH
pacnpeneneHus. Y CJIOBHbIE

pacrpeeseH sl CIy4JaiHbIX

BennuuH. KoBapuanus,

KO3 PHUITMEHT KOppeAInn.

45

10

MapkoBckue citydaiiHble
IIPOLIECCHI.

46

10

DJIeMEeHTEl MaTeMaTu4ecKon
CTaTUCTUKH. BapuamoHHbIN
psia, TUCTOTpaMMa U
IMOJINTOH YacTOT.
OMnupuyueckas QyHKIUSA
pacrpeneneHusl.
Bri6opounoe cpennee,
BBIOOPOYHAS AUCTIEPCHSL.
TodeuHble 1 HHTEPBATHHBIC
oueHku. IToctpoenue
JIOBEPUTEIIbHBIX
MHTEPBAIOB.
Craructudeckas mpoBepka
runores. [IpuHnun
MaKCHMaJIbHOTO
MIPaBIONOA00HS.
CraTucTHYeCKHUE METObI
00paboTKH
AKCIIEPUMEHTATBHBIX
JTaHHBIX.

47

10

3auuTa pacueTHbIX
3a/IaHNH.

48

10

[TIpoMexxyTOUYHBII KOHTPOJIb
(Temaruueckoe
TECTUPOBAHKE, KOHTPOJIbHASL
pabota).

Daoann

110

3.4 JIabopaTopHBIE 3aHSATHUS

/1

Ne
paznena
JIACLIMILIT
WHBI

HaumenoBanue 3anatuit

O0BeM B akaj.gyacax

Bcero

B TOM 4YHCJIE, B
WHHOBAIIMOHHOM

dhopme

B TOM UHCIIE,
B
IEKTPOHHOU

dbopme

Daonn

5 ®oHA OLEHOYHBIX CPEeACTB AJIsl INPOBEIACHHUS IPOMEKYTOYHOM
aTTecTauuu

OreHOYHBIE CPEACTBA HAXOIATCS B MPHIIOKEHUH K PAabOYHM
porpaMMam JUCIUTUINH.
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6 IlepeyeHb OCHOBHOW M JONOJHHUTEJbHON Y4eOHOH JMTEpPaTypHl,
HEO0X0AMMOM 1JIsl OCBOEHMSI TUCHUIINHBI (MOXYJIs1)

6.1. OcHOBHAas JUTEpATypa

ABTODBI, 3armaBue WznarenscTBO,
COCTaBUTEITU roJt

JI1.1 | Edumos A. B., COopHUK 3a7a4 10 MaTeMaruke /Uit BTy30B: | MockBa:
Kapakynun A. ®@., |Y. 3: yuebHOE mocobue /uist By30B: B 4-x u. | @usmaraut, 2009
Koran C. M.,

ITocnenos A. C.,
Ilocrak P. 4.,
E¢pumos A. B.,
[Tocnenos A. C.

JI1.2 |Edumos A. B., COopHUK 3a7a4 IO MaTeMaTHKe JJI BTy30B: | MockBa:
Kapaxkynun A. @., |Y. 2: yuebHoe mocodue ais By30B: B 4-x u. | Puzmariur, 2009
Koran C. M,,

ITocnenos A. C.,
Ilocrax P. 4.,
Edumos A. B.,
[Tocnenos A. C.

JI1.3 |Wnenu B. A, AHaTUTHYECKasi TCOMETPUS: YUCOHUK ISt MockBa:

[Moznsx D. T CTYJIEHTOB (pH3. CIell. By30B OU3SMATIIAT,
2009

JI1.4 |Edumos A. B., COopHHK 33134 IO MareMaTHhKe JUIst BTy30B: | Mocksa:
Kapakynun A. ®@., |Y. 1: yueOHOE mocoOue 1 BTY30B : B 4-X ®uzmarnut, 2009
Koxyxos U. b., .

ITocnenos A. C.,
[Ipokognes A. A.,
Edumos A. B.,
[Tocnenos A. C.

J1.5

ITuckynos H. C.

JuddepeHunansHoe 1 UHTETPATEHOE
ucuucienus: T. 2: yaeOHOe mocoOue aJis
BY30B : B 2-X T.

Mockaa:
Nurerpan-Ilpecc,
2008

JI1.6

ITuckynos H. C.

JuddepeHunansHoe 1 UHTETPATEHOE
ucuucinenus: T. 1: yaeOHoe mocobue ajis
BY30B : B 2-X T.

Mockaa:
Nurerpan-npecc,
2008

J1.7

bepmant A. @,
Apamanosuy U.
r

Kparkwuii kypc MareMaTu4eckoro aHanmsa:
y4e0. mocoOue J1si CTYJICHTOB BYy30B

Mockaa: Jlans,
2009

Hanxko II. E.,

JI1.8 Beicmiasg MareMarvka B yIpaKHEHUIX U Mocksa: ACT,
[TonoB A. T, 3amavax: [yueOHoe mocooue it By30B| 2014
KoxeBnukona T.

4., Hanxo C. I1.
JI1.9 |Kypom A.T. Kypc Beicieit anredpel: yueOHUK 11715t By30B | CaHKT-
0 crienranbHOCTIM "Maremaruka', [TerepOypr: Jlanp,
"IIpuxnagHas maremaruka' 2008
JI1.1 |ILE. danko [n Bricmias mareMaruka B yIpaKHEHUX U M.: OHUKC,
0 |mp.] 3amayax 2009
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ITucemennsiit /1.

Koncnekr JIEKIIMM 110 BBICIIIEH MaTeMaTruKe:

Mocksa: Alipuc-

T. MIOJIHBIN KypC ITpecc, 2017
6.2. JlonoysHUTENbHAS IUTEpATypa
ABTODBI, 3arnaBue N3narenscTBo,
COCTaBHUTENHU roj
JI2.1 |BacunwseBa A. B., |Maremaruka. [IpunosxeHusi mpOU3BOIHOM. KpacHosipck:
ITonosa B. B. @OyHKIUN MHOTHX TIEPEMEHHBIX: ydeOHOe UIIK CDVY, 2011
nocobue
J12.2 | KpasmoBa O. B., | Maremaruka. COOpHUK 331aHU IS Kpacnostpck:
ITommosa B. B. camocToATenbHOU padboTel ctynenTos: Y. 1: | UIIK COY, 2011
yueOHoe 1ocodue AJisi CTY/IEHTOB By30B
JI2.3 | Ky3oBaroB U. A., |Maremaruka. CrienuanbHble pa3ieibl: Kpachosipck:
KysoBarosa H. B. |yue6GHoe mocobue Coy, 2011
J12.4 | Aypaxos b. K. Kparkuii kypc BbICIIeH anreOpbl: yueOHOE Mockaa:
nocooOwue JIsi By30B dusmariut, 2006
JI2.5 | Kysnenos JI. A. COopHUK 3a1aHuii 1o BeIcuiei Mmaremaruke. | CaHKT-

Tunosble pacueTsl: yueOHOE mocodue

[TerepOypr: Jlanb,
2005

6.3. MeTonuueckue pa3padoTKu

ABTODBI, 3arnasue N3narenscTBo,
COCTaBHUTENHU roj
JI3.1 |Meicnmusen C. I'., | JIuneitHas anreOpa: a1ekTpoH. yueb.-meto. | KpacHospck:
Kauaesa T. H., KOMIIJIEKC JUCITATIIMHBI CdYy, 2016
Bacunnesa A. B.,
Kpagmosa O. B.,
[Tanbko H. B.
JI3.2 | Cub. dpenepan. yu | Maremaruka-1: KOHCIIEKT JEKIUH Kpacnosipck, 2008

-T
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JI3.3

IIposopoBa O. I,
Kowmmanuern JI. A.,
Ponuonos A. A.,
Crenanenko B.
A., OCTBIIIOBCKHI
A. H., Knay0 JI.
B., backanoBa T.
®., CagmoBckuit
M. T, dypaxos E.
b., JIurBuuos I1.
C., Yapran B. E.,
Yemens A. A.,
CumaeBa A. E.,
MBUIEHHKOB A.
JI., Muxankun E.
H., Batkun A. B.,
Ky3oBarosa H. B.,
JBunckmuii A. J1.,
3axapkeBckas C.
I'., Konmakosa H.
A., Audepos I1.
., Koamakopa H.
P., bypoB A. E.,
Kupees 1. B.

MareMaruka - 3: KOHCIIEKT JEKIIHI

KpacHospck,
2007UIIK COY

7 IlepeueHb pecypcoB HH(POPMALUOHHO-TEJICKOMMYHUKANUOHHOMN
cetu « MHTEpHET», HEOOXOAUMBIX [1JI51 OCBOCHHS IMCHUILIUHBI (MOLYJIA)

D1 | Denepanbubiii nopran «Poccuiickoe http://www.edu.ru/
oOpazoBaHUE»

32 | EauHoe okHO JoCTyma K http://window.edu.ru/
00pazoBaTeIbHBIM pecypcam

23 | Poccuiickuit mopTam OTKPBITOTO http://openet.edu.ru/
00pa3oBOBaHUs

D4 | DepepanbHas yHUBEPCUTETCKAs http://www.runnet.ru/
KOMIIbIOTEpHasA ceTh Poccun

35 |E-Library http://www.e-library.ru/defaultx.asp

36 | DenepanbHblii moptan «Poccuiickoe http://www.edu.ru
oOpazoBaHHE»

27 | «O6pazoBanue B PyHere» http://ict.edu.ru/konkurs

38 | HopmaruBHble MaTepuaibl http://db.informika.ru/do/npb/
Munob6puaayku P® Ha cepBepe
Nudopmuku

39 | HopmaruBHo-npaBoBas 6aza http://www.edu.ru/legal/
oOpazoBanus Ha cepBepe DeneparTbHOTO
00pa3oBaTeIbHOrO MopTaia

D10 |Hayunas nmenarormueckas Oubmuorexa uM. | http://www.gnpbu.ru/
K.JI. Yumnackoro

311 | UnTepHeT-TpeHaKEPHI U TecToBas Oasa http://www.i-exam.ru/

naHHBIX PocakkpemareHTcTBa s
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MIPOBEJICHUS PETIETUIIMOHHOTO
tectupoBanus (OII10)

8 Meroauueckue ykazaHusi AJs1 O0y4YAIOIIUXCSA 10 OCBOEHHIO
AUCHUIIAHBI (MOIYJIs1)

Teoperndeckas MOATOTOBKA CTYAEHTOB IIPEAIONAraeT, Hapsay C
YTEHUEM JIEKI[UH, MCIOJb30BaHUE YYEOHHMKOB M YYEOHBIX IOCOOMH IO
MIPUBEICHHOMY CHUCKY JIMTEpaTypbl. JIEKIHH MO MareMaruke IOMOIHSIOTCS
IPaKTUYECKUMU 3aHATUSAMU, Ha KOTOPBIX CTYAEHTHI y4arcs pellaTh 3aJadd U
IIPUMEHATh JIEKIMOHHBIM Marepuan. B 1memoM Kaxgoe MNpakTUYECKOe
3aHSATHE COOTBETCTBYET ONPEACICHHOW JieKuuu. [IpakThueckue 3aHATUA
MPOBOJSATCSA C IEJIbI0O OCBOEHHS TEOPETUYECKOIr0 Marepuaga M CO3JaHus
HaBBIKOB PELICHUSA 3a1ad IO COOTBETCTBYHOIIMM pazaenaM. Kaxnoe
IIPAKTUYECKOE 3aHATHE 3aKJIIOYacTCS B PELICHUM KOMIUIEKTa 3a1ad [0
OTpEJEICHHOW TeMe, C TEOPETUYECKUM OOOCHOBaHUEM (OMpeaeseHus,
TeopeMsl). 711 MOATOTOBKM K 3aHATUSAM CTYIEHTHI JOJDKHBI ITOBTOPHTH
NPOUJICHHBI TEOPETUYECKUN MaTepual, KelareIbHO UMETh Ipu cede
KOHCHEKT JIEKLUH.

CamocrosaTenpHas pabdoTa CTYJIEHTOB [0 JAMCIHUIUIMHE BKJIIOYACT:
CaMOCTOSITENIBHOE ~ M3YYEHUE TEOPETUYECKOTO MarepHuana, BbIIOJHEHHE
pacUeTHBIX 3aJaHHUi, IOATOTOBKY K TEMarudeCKOMy TECTUPOBAaHUIO W
KOHTPOJIbHBIM paboTam. PacueTHble 3amaHusi BBIJAIOTCS MpENojaaBarelieM ¢
yKa3aHUeM Y4eOHO-METOJUYECKON JINTepaTyphl JUOO B BHJE Pa3gaTOYHOrO
Marepuaia o BapruaHTaM.

TuroBbIe pacyeThl BBINOJHSIKOTCS CTYAEHTaMU B OTAEJIBHOW TETpPaaud U
nepearoTea Ui MPOBEepKH mnpenonaasarento. OueHka BoicTaBisiercss B 100-
OUUILHOW MIKaTe B COOTBETCTBUM C [JOJIEW BBIIIOJHEHHBIX 3aIaHAll U
JOMyLeHHbIMU owmunOKkamu. [lpoBepeHHas paboTa BO3BpallacTCs CTYIEHTY
JUIsL UCHpaBleHUsT W JOpabOTKH, MO OKOHYAHUM KOTOPOM OLIEHKAa MOXKET
OBIThH CKOPPEKTHPOBAHA. Pacuetno-rpadpuueckue 3aaHus
[IPEAYCMATpUBAOT  MCIIOJIB30BAHUE CTYAEHTAMU YHCICHHBIX METOIOB U
CTaHJapTHOro mnporpaMmHoro obecneyenuss (MS Excel, MathCad u nap).
PI'3 odopmisitoTcs, Kak MpaBUiIO, B BHJE paclieyarkl M3 HMCIOJIb30BaHHOU
nporpammel. JlomyckaeTrcss CaMOCTOSTEIbHOE IMPOTrPAMMHUPOBAHHE, PACUETHI,
MOCTPOEHUE TPaAPUKOB OT PyKH.

B kauecTBe 3amuThl pacyeTHOW pabOThl M TUIIOBOTO pacyeTa MOXKET
OBITh 3aCUUTAH PE3yJIbTaT TEMAaTUYECKOr0 TECTUPOBAHUSI.

VY4eOHO-MEeTOANYECKHE MarTepualbl JJs CAMOCTOSITENIbHOM PabOThI
OoOydJarolMXcsi M3 4YuCla MHBAIMAOB M JIMI C  OIPAaHUYECHHBIMU
BO3MOXHOCTSIMU 37I0pPOBbs MPEAOCTABISIOTCA B (opMax, agalTUPOBAHHBIX K
OTPaHUYECHUSIM HMX 3JI0POBbSI M BOCTIPHUATHUS MHPOPMAIIMU B 3aBUCUMOCTU OT
HO30JI0TUU:

JUist un ¢ HapyUIEHUSIMU 3PEHUS:
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— B (JopMEe DJIEKTPOHHOTO JTOKYMEHTA.

JUts vI ¢ HapyHmIeHUSIMU CITyXa:

— B mie4yatHoil (opwme,

— B (popMe 3IEKTPOHHOTO JTOKYMEHTA.

JUis nvI; ¢ HapyIIEHUSIMU OTIOPHO-IBUTATEIILHOTO ariapara:
— B TleyatHoit popme,

— B (hOpMeE IIEKTPOHHOIO JTOKYMEHTa

9 IlepevyeHb MH(OPMALMOHHBLIX TEXHOJIOTHIl, MCIOJb3YyeMbIX MPH

OCYIIeCTBJICHMH 00pPa30BaTEJIbHOIO MPOLECCa MO AUCHUILINHE (MOIYJII0)
(mpu HEOOXOAMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 0OECTIEUEHHUSI

9.1.1

MeTouka TpOBEIEHUS 3aHATHUN JIOMYCKAaeT HWCIOJB30BaHHE TEXHUYCCKUX CPEJICTB
(IpOEKTOpBI,  MHTEPAaKTHBHBIE  JOCKH),  OOECIIEYCHHBIX  COOTBETCTBYIOIIUM
MPOrPaMMHBIM  OO€CIIeYeHHEeM, TpeUIaracTcs MNPUMEHEHHE  BBIYUCIHTEIHLHOU
TEXHUKH W CTaHAAPTHBIX TAKETOB MpH-KIAAHBIX mporpamMm (Maple, MathCad, Math
-Lab u np.).

9.2 IlepeueHbp HEOOXOIMMBIX MH(DPOPMAIIMOHHBIX CITPABOYHBIX CUCTEM

9.2.1

VYuebHat u HayyHas JUTEparypa Mo Kypcy. KoMIbloTepHBIE E€MOHCTpaluHy,
CBS3aHHBIE C IIPOTPaMMON Kypca, KOMIIBIOTEPHBIE NIEMOHCTpPALlUM, TEXHUYECKHE
BO3MOXXHOCTH JJIi HMX IpOCMOTpa U npociymuBaHus. CBOOOAHBIN JHOCTYI B
WHTepHeT, Hanu4Yre KOMIbIOTEPHBIX MIPO-TpaMM OOIIEro Ha3HAYEHUs.

922

Omnepannonnblie cuctemsl: cemeiictBa Windows (ae Hmke Windows XP).

10 MarepuajibHO-TeXHHYECKAs 0a3a, HEe00X0auMas il 6 |

OCYyIIeCTBJICHUSI 00Pa30BaTEIBLHOIO NMPOLECCa MO TUCIHUILIHHE (MOTYJII0)

Meronuka NPOBEAECHUS 3aHATHM JOINYCKAeT KaKk HCIOJIb30BAHUE TEXHUYECKHUX
CpencTB (MPOEKTOPHI, MHTEPAKTUBHBIC JOCKH), TaK M KJIACCUYECKHE ayJUTOPHBIE

3aHATHA, o0ecrieunBaeMble CTaHIapTHBIMU MaTepUATbHO-TEXHUYECKUMHU
CPEICTBaMH.

1. JIeKIIMOHHBIE ayJUTOPUU JOJDKHBI OBITH 00OpPYNOBaHBI COBPEMEHHBIM
BHI€OITPOECKIIMOHHBIM 000opy10BaHHEM JUIS IIPE3CHTALHH, CpeAcTBaMHU

3ByKOBOCHpOI/I3Be[[eHI/I$I, E)KpaHOM, U HUMCTHb BBIXOJ B I/IHTepHeT, a TaKXXE HMCTH
WHTEPAKTUBHYIO JJOCKY WJIA JOCKY JIJIsl TUChbMa MapKepamHu.

2. [Tomemienus 1y TPOBEICHHUS CEMHHAPCKUX 3aHATHUH JIOJKHBI MMETh
MYJIbTUMEIUIHOE 000pYy0BaHUE, a TAK)KE WUMETh WHTEPAKTUBHYIO JIOCKY WU JTOCKY
JUTSl TIChMa MapKepa-Mu, y4eOHYyI0 MeOeb.

3. bubnuoTrexka momkHa WMETh pabouyue MecTa Il CTYACHTOB, OCHAIICHHBIC
KOMITBIOTEpaMU C JOCTYNOM K 0a3aM [aHHBIX, JIOKAIbHYIO CETh YHHUBEPCHUTETa U
Hutepher.

4. Harnmsnaeie mocoOus:
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a) JIEMOHCTpPAllMOHHBIE TMMOCOOUsS (TaONMUIBI, CXEMBbI, TpauKu, TUATPAMMBI,
BHJICO(hParMeHTHI);

0) mocoOMs Ha OCHOBE pa3JarO4YHOro Marepuaia (KapTouykd C 3aJaHUSIMHU U
3aj1ayaMu, KCEpOKOMUH (pparMeHTOB EPBOMCTOUHUKOB);

B) DJIEKTPOHHBIE MTPE3EHTAIIMH.

OcBoenne  AUCHUIUIMHLI  WHBATUIAMHA W JHIaMA  C  OTPaHUYCHHBIMU
BO3MOKHOCTSIMUA 3JI0POBbSl, B 3aBUCMMOCTH OT HO30JIOTUM, OCYIIECTBISETCS C
HCIIOTH30BAaHUEM CPEJICTB 00YUEHHs 00IIETo U CIIeNUATBPHOTO Ha3HAUCHUS.

35



		2023-01-25T21:58:41+0700
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "СИБИРСКИЙ ФЕДЕРАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




