OHIeIbCCKUI TEXHOMOTHYECKUH HHCTUTYT ((punnan) ¢penepaabHOro rocyAapcTBEHHOT0 OI0IKETHOTO
00pa3oBaTeNbHOTO YUPEIKICHUS
BBICIIET0 00pa30BaHUs
«CapaToBCKU rOCy1apCTBEHHBIN TEXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Kadenpa «EctecTBeHHbIE 1 MaTeMaTHUYECKHE HAYKM»

PABOYAS ITPOI'PAMMA

0 JUCLUILUIMHE
b.1.1.5 Marematuka

HaNpaBJICHUS TOATOTOBKU
15.03.02 "TexHos0oru4eckue MAIIMHBLI U 000py/10BaHue""
[Ipodwnb: Bece mpodumm
dbopma oOyueHus — 3a04Hast
Kypc — 1,2
cemectp — 1,2,3,4
3a4eTHBIX eaquHuIl — 15
4acoB B HEJICIIO —
Bcero yacoB — 540
B TOM YHCJIC:
neKuu — 24
KOJJIOKBHYMBI — HET
NPaKTUYECKHUE 3aHATHS — 32
71a00paTOPHBIC 3aHATUS — HET
KOHTpOJIbHAs paboTa — 1,2,3,4 cemecTp
camocTosTeNnbHas paboTta — 484
3auet — 2,3,4 cemectp
JK3aMeH — | cemectp

Pa6ouas nporpamma obcyskaena na 3acenanuu kadenpsi EMH
«27» __wmions 2022 roja, nporokosn Ne 9
3as. kadenpoii _&. W/ /XKununa E.B./

PabGouyast mporpamma yTBepyaeHa Ha 3acerannn YMKH
«27» __wionsa 2022 ropa, nporokon Ne §
Tpencemarens YMKH b2 /Jlekuna H.JL/

Durensc 2022



1. Heau 1 3a7a4u TUCHUIIJIMHBI

Lenbto ocBoeHus TUCHUILIMHBL «MaTeMaTHKay SBISETCS NPUOOpETEHHE CTYIACHTaMU
3HAaHMM W HAaBBIKOB, IIO3BOJSIOIIMX HPUMEHSTh HX IPU OCBOCHUM JAPYTUX JUCLUIUIMH
00pa30BaTeNILHOrO IIUKIIA U MOCIeAyIoIIel Npo(ecCuOHaNbHOMN e TeIbHOCTH.

Jisg  nocTwkeHUs 3TOM L€  IPENnoAaBaHUE JUCLUUIUIMHBI MPEAIoJaraeT BbIIIOJIHEHUE
CJICAYIOUIMX 3a/1a4:

1.1  03HaKOMHUTb CTYIEHTOB C OCHOBHBIMU IOHSTHSIMH MAaT€MaTUKM U MaTeMaTH4YE€CKUMHU
METOAAMU;

1.2  cnocoOcTBOBATH (bopMHpOBaHHUIO y CTyJEHTa 0000IIEHHBIX IIPUEMOB
UCCIIEI0BATEIbCKON AEATENIbHOCTH, HAYYHOTO B3IJIsI/1a HA MUP B LIEJIOM;

1.3. pa3BuTh y CTYJACHTOB MaTeMaTH4E€CKOE MBIIUICHUE, YTOObI Oymymmii OakajaBp CMOT
HEPEeHOCUTh 00II1Ee METObl HAYyYHOU paboThl B paboTy 10 CHELHATIbHOCTH;

1.4 o0ecrieunTh BO3MOYKHOCTH OBJIQJICHMSI CTYIAEHTAMH COBOKYIIHOCTBIO MaT€MAaTUYECKUX
3HAHUM U YMEHH, COOTBETCTBYIOLIMX YPOBHIO OaKkajlaBpa O COOTBETCTBYIOILEMY IPOQHIIIO.

Teopernueckass 4acThb JUCHUIUIMHBI U3JIaraeTcsi B JIEKIIMOHHOM Kypce. [lomydeHHble
3HAHUS 3aKPEIIIOTCS Ha NPAKTUYECKUX 3aHATHAX. CaMocTosATeNbHas paboTa npelycMaTpruBaeT
UCIIOJIb30BaHUE pecypcoB cetu MHTepHeT, paboTy ¢ yueOHHMKaAaMU M Y4EOHBIMU MOCOOUSIMH,
HNOJArOTOBKY K IPAaKTUYECKMM 3aHATHUSAM, BBIIOJIHEHUE JOMAIIHUX 3aJaHUl, MOATOTOBKY K
KOHTPOJILHBIM paboTam.

2. Mecro mucnuniannbl B cTpykrype OOII BO

Jucruminbna «Maremarukay (b.1.1.5) BxoauT B 6a30Byi0 4acTh OJIOKa AUCIMILUIMH
OCHOBHOH  oOpa3oBaTenpHOM mporpamMmbl  OakanmaBpuara 1o HampaeieHuto 15.03.02
«TexXHONMOTHYeCKUEe MalIMHBl W 000pymOBaHUE». Pe3ynbTaTbl OCBOCHHS —JTUCIUTUIAHBI
HCIIOJIB3YIOTCA npu HN3YUYCHUN  JUCHUILINH ((COHpOTI/IBJIeHI/IC MaTcpHraioBy», «TCOpI/IH
MEXaHU3MOB U MAaIlluH.

3. TpeOoBaHus K pe3yJbTaTaM O0CBOCHHS JUCUUIINHbBI

PesynpTaThl  OCBOeHHS AuMCHUIUIMHBI  «MaremaTuka»  HampaBlIeHbl — OBJIAJIEHUE
CJIEAYIOIIMMHU KOMITETECHITHSIMH .
OIIK-1 - cnocoGHOCTBIO K MPUOOPETEHHIO C OOJBIION CTENEHBI0 CaMOCTOSTEIBHOCTH HOBBIX
3HAaHUH C UCTOJIb30BAaHUEM 00Pa30BATENbHBIX U HH(OPMAIIMOHHBIX TEXHOJIOTHUH;
ITK-5 - cnocoOHOCTBIO MPUHUMATh ydacTue B paboTax Mo pacyeTy M NPOEKTHPOBAHUIO AeTajeil
U y3JI0B MAalIMHOCTPOUTENbHBIX KOHCTPYKLUHUH B COOTBETCTBUU C TEXHHUUYECKUMHM 3aJaHUSMHU U
UCTIOJI30BaHUEM CTAaH/IAPTHBIX CPEJICTB aBTOMATHU3AINH MPOCKTUPOBAHHUS.

CTyneHT OJKEH 3HAaTh: MAaTEMAaTUKY B YaCTU TaKUX Pa3/eoB, Kak TeOMeTpus, aareopa,
MaTEMaTUYECKUN aHAJIN3, TEOPUsl BEPOATHOCTEN U MaTeEMaTUUYECKasl CTaTUCTHKA.

CTyneHT JOKeH YMeTh: pemaTh 3aJadyd U3  pasfelioB TeoMeTpus, anredpa,
MaTeMaTUYECKUN aHAJIN3, TEOPUsl BEPOATHOCTEW U MaTEMAaTUUECKasl CTaTUCTHKA.

CTyaeHT noJDKEeH BIIAJIETh: METOIaMH MaTEMAaTUYECKOTO MOJIEIUPOBAHNS, OCHOBAaHHBIMU
Ha TaKUX pasjesax, Kak reoMeTpus, aredpa, MaTeMaTHUYEeCKU aHAIIU3, TEOPHsI BEPOSITHOCTEH U
MaTeMaTU4YeCKasi CTATHCTHKA



4. PacnipeneJieHre TPy10€eMKOCTH (4acC.) AMCUMUIIJIMHBI 10 TeMaM
M BUJAaM 3aHATHHI

Ne Ne | Ne
Mo- | He | Te HanMeHOBaHMe Yacel/ I3 HUX B MHTEPAKTUBHON (hopme

oy- | ne | mbl

st M TCMBI

Jlex- | Komnok- | JlaGopa- | Ilpak-
Bcero | muum | BUyMBl | TOpHBIE | THYec- CpC
KHe
1 2 3 4 5 6 7 8 9 10
1 cemectp
1 1.1 | BexTopsl, TMHEHHEIC OTICPAIIHH.

BaSI/IC, KOOPANHATBI BEKTOpa

1.2 | Cucrems! koopauHart. [Ipoeknnmy,
HAIpPAaBJISIONINE KOCHHYChI BEKTOpa

1.3 | CxamsipHOE, BEKTOpHOE 1
CMEUIaHHOE MPOU3BEICHUS

1.4 | YpaBHeHHUE reOMETPHUUECKON 85/4 2 6/4 77

¢urypsl. [Tnockocts. [Ipsimas Ha
TUIOCKOCTH U B IPOCTPAHCTBE

1.5 | JIuauu BTOpOTO MOpPSIKA HA
TUIOCKOCTH

1.6 | IToBepxHOCTH BTOPOTO MOPSIIKA

2 2.1 | Marpuisl, IMHEHHBIC OTIEPAIIUH,
TpaHCHOHUpOBaHHe. ONpeIeNuTeI!.
Panr matpunsl

2.2 | CucTeMbl IMHEMHBIX 41/2 2/2 2 37

anreOpandecKux ypaBHEHHUH

2.3 | YmHoxeHue marpui. O0parHas
Marpuia

3 3.1 | YucioBble MHOXKECTBA.
IIpoMexyTKH Ha YMCIOBOU OCH.
Hauganbnble OHATHS O
KOMILJICKCHBIX YHMCIaX

3.2 | OOuue NOHATUS O YHUCIOBBIX

dynKumIX 54/2 | 2/2 2 50

3.3 | Ilpenen dyHKIMK B TOUKE.
BeckoneuHo masbie GyHKINH.
CBolCTBa IPEJEIIOB

3.4 | CpaBHeHHE OECKOHEYHO MAJIBIX
dhyHKIMIA

Bceero 1 cemectp 180/8 | 6/4 10/4 164

2 ceMecTp

4 4.1 | IIpomsBoaHast HYHKIHH.

duddepernnpyemas GyHKIHS.
Huddepernnan. IIpasuna

- nudbepeHupoBaHus 86/4 4 6/4 76

Teopemsl 0 cpeHeM st
JuddepeHIUPYeMBIX () YHKITHIHA.
IIpaBuina Jlonutans. ®opmyna
Telinopa




4.3

HccnenoBanue GpyHKINA:
MOHOTOHHOCTB, 9KCTPEMYMBI

4.4

HUccnenosanue ¢yHKIHA:
BBIITYKJIOCTb, TOUKH IIeperuoa.
ACHMIITOTBI

45

@DyHKINT MHOTHX NEPEMEHHBIX,
o0mue moHsaTrs. YacTHbIe
npousBogHble. [IpaBuna

Qg depeHIIpOBaHI

4.6

I'paguenTt u mpousBoaHas Mo
HaIpaBJICHHUIO

4.7

OkcrpeMyM (QYHKIHH IBYX
HEepPEeMEHHBIX

IlepBooOpasnas ¢$yHKIIHN,
HEONPEAEJICHHbIH HHTErpall

5.2

3ameHa TIepeMeHHO11,
MHTETPUPOBAHUE o acTsIM,
MHTErPUPOBAHHE paLMOHAIIBHBIX
Jpobeit

5.3

OnpeneneHHbINA HHTErpal.
Wurerpupyemsbie byHKIHH.
Dopmyna Herotona-Jlelbuuia

58/2

5.4

ITpunoxxenus OIIPEEIIEHHOTO
HHTErpaia

5.5

Heco6cTBeHHBIC HHTETPAIBI

212

52

Bcero 2 cemectp

144/6

6/2

10/4

128

3 ceMecTp
6 6.1 | HavanbHble TOHSATHS 0
TUu(GQepeHIUaTbHbIX  YPaBHCHHSIX.
YpaBHEHUsI IEPBOTO NOPsAKA
6.2 | Jluneiinble muddepenimransHbIe 26/4 2/2 212 22
ypaBHeHHs. CHCTEMbl JIMHEWHBIX
YpaBHEHUH IEPBOrO NOPs KA
7 7.1 | 3HaKOMOJIOXKUTENbHBIE  YHCIIOBBIC
panepl.  3HaKOUYepeNyoIIuecs U
3HAKOIIEPEMEHHbIE YHCIIOBBIE PSIJIbI
7.2 | Crenensnsle psabl. Psnel Teitnopa 36/2 2 2/2 32
7.3 | Tpuronomerpuueckue psiisl Dypbe
8 8.1 | /IBoitHBIC W IOBTOPHBIC HHTETPAIIBI
8.2 | KpuBonmHeiHbBIE HWHTETpaibl IO
JUIMHE JAYyTM W TO KOOpAWHATaM.
Wurerpasipl, He 3aBUCSIIME OT MyTH
MHTETPUPOBAHUS 46/2 212 2 42
8.3 | IloBepxHOCTHBIE MHTETPAIIBI
8.4 | CkansapHble W BEKTOpPHBIC IOJ.
Teopema I'aycca, Teopema CTokca

Bcero 3 cemectp

108/8

6/4

6/4

96

4 cemectp
9 9.1 | Cnyuaiinoe coObITHE.
IIpocTpancTBO 3JIEMEHTapPHBIX
COOBITHIA. Omneparyn Hajl
CITy4alHBIMH COOBITHSMH.
Knaccuueckas u reomerpuueckas | 108/6 | 6/2 6/4 96
BEPOSITHOCTh
9.2 | AKCHOMBI TEOpHUHM  BEPOSITHOCTH.
TeopeMa ClOXKEHHSI BEPOSITHOCTEH.
YcnoBHast BEpOSITHOCTh, TeopeMa




YMHOXCHUS
®dopmyna MOJIHOU
(hopmynsl baiieca

BEPOSATHOCTEH.
BEPOSITHOCTH,

9.3

ITocnenoBaTenbHOCTh HE3aBUCHMBIX
ucneiTaHnui. dopmynsl beprymnuy,

JIOKaJIbHas

TeopeMbl Myaspa-Jlamiaca

n WHTETpaJIbHAsA

9.4

Crnygaiinas

pacnpeieneHus, o0IIne CBOWCTBA

BeIMYMHA:  (PYHKIHA

9.5

JuckpeTtHas ciydaiiHas BeJIMYMHA!
psn  pacupenencHus,
pacmpeneneHus,
XapaKTePUCTUKH

GbyHKIHSA
YHCIIOBBIC

9.6

HenpepriBHas

BCJIMYWHA:

pacmpezeneHus

dhyHKIHSA

YHCIIOBBIE XapaKTEPHUCTUKU

ciayvaiiHas
IIJIOTHOCTb
BEpPOSATHOCTEH,
pacupeeicHus,

9.7

HopmanbsHoe pacnpenesnenue. 3aKoH
OOJIBIINX YHCENT

9.8

OcHOBHEBIE

MaTeMaTU4eCKOM
ToueyHble 1 HHTEPBAJIbHBIE OLIEHKU

TIOHATHSA
CTaTUCTHUKH.

9.9

DEeMEHTBI
aHaJIM3a

KOPPEIAIUOHHOI'O

Bcero 4 cemectp

108/6 | 6/2

6/4 96

Bcero o gucnnmine

540/28 | 24/12

32/16 | 484

5. Conep:xaHue JIEKUMOHHOI'0 Kypca

Ne Bcero Ne TeMma JIeKIIHH. YyueoHo-
TEMbI | YaCOB JEKIIUHN BOl'[pOCbI, OTpaﬁaTbIBaeMble Ha JICKINN METOANYECCKOC
o0ecreuenue
1 2 3 4 5
BexTopsl, tuHeliHble oniepanuu. ba3zuc, KoopaAnHATBHI BEKTOpa
Cuctembl koopauHat. Ilpoekuuu, HampaBisSIONIMEe KOCHHYCHI
BEKTOpa
CkansipHO€, BEKTOPHOE U CMEIIaHHOE TIPOU3BEICHUS
1.1-1.6 2 N [1-3]
YpaBHenue reomerpudeckoit ¢urypsl. Ilmockocts. Ilpsimas Ha
TUTOCKOCTH U B TIPOCTPAHCTBE.
JIvHAM BTOPOTO MOPSIKA HA TUIOCKOCTH
[ToBepxHOCTH BTOPOTO MOPSAKA
Marpwursl, JINHEHBIE oTepanuy, TPaHCIIOHUPOBAHHE.
2123 2 Onpezxenmenn; Panr matpunst } [1-3]
CHCTeMBI THHEWHBIX aIreOpandecKux ypaBHEHUH
YmuoxkeHue Matpuil. O0paTHast MaTpUIa
UucnoBsle MHOXKeCTBa. [IpoMexxyTku Ha uyncioBoil ocu. HauanbHbie
IOHSATHUS O KOMILICKCHBIX YHCIaX
OO0mye NOHATHS O YUCIOBBIX QYHKITUIX
3.1-34 2 . [2,3]
[Mpenen ¢pynkimu B Touke. beckoneuno mample Gpyaknun. CBoiicTBa
MpeIesioB
CpaBHeHHE 0ECKOHEYHO MaJbIX (YHKIUH




ITpoussogHas ¢$yHKIUH. Huddepennmpyemas byHKIMS.
Juddepennnan. [pasuna nuddepenunposanus

Teopemsl o cpearem mns nuddepeHmupyeMbx ¢yHknuit. [Ipasmma
Jlonurans. ®opmyna Teinopa

HccnenoBanue GpyHKINH: MOHOTOHHOCTB, SKCTPEMYMEI

4.1-47 HccnenoBanne  (QyHKUIMH:  BBIMYKIOCTh, TOYKM  Heperuoda. [2,3]
AcCHMITOTHI
OyHKOMM MHOTHX IIEPEMEHHBIX, oOmue moHATHA. YacTHbIe
npousBoHbIe. [IpaBuia auddpepeHpoBaHus
I'panueHT u npon3BoAHAs IO HANIPABICHHIO
OkcTpeMyM (QYHKIUH IBYX EPEMEHHBIX
[TepBooOpasHast GyHKIMH, HEOTIPEACICHHBIH HHTETpa
3aMeHa NepeMEeHHOM, HHTErPUPOBaHUE 110 YaCTsIM, HHTETPUPOBAHUE
panMoHaIbHBIX Ipo0eit
5.1-55 Omnpenenennblii uHTErpan. MuTterpupyemsle ¢yHkumuu. Popmyna [2-4]
Herorona-Jlei6un1a
[TprtoxeHns OTMPeIeICHHOTO HHTETpaia
HecoOcTBeHHBIE MHTETPAIIBI
Havanpable moHATHA 0  gud(depeHnnanbHbIX  ypaBHEHHAX.
6.16.2 YpaBHEHUs [IEPBOTO TOPSAKA 12,3]
D Jlunetinple muddepeHmansapie ypaBHeHHsA. CHUCTEMBI JHHEHHBIX ’
YPaBHEHUH [IEPBOTO MOPSAIKA
3HAKOIOJIOKUTEIbHBIE YHUCIOBBIC PsIBl. 3HAKOYEepeaAyroIuecs U
3HAKOTIEPEMEHHBIE YHCIIOBbIC PAIbL [2.3]
7.1-7.3 Crenennsie psaabl. Psaasl Teiinopa
Tpuronomerpuueckue psasl Dypbe
JIBOIHBIE ¥ TOBTOPHBIE MHTETPAJIBI
KpuBonuHeiitHble MHTErpangsl M0 JUIMHE IYyTH M 10 KOOPIAWHATAaM.
8.1-8.4 WHTerpansl, He 3aBUCAIUE OT ITyTH HHTETPUPOBAHUS [2,3]
[ToBepXHOCTHBIE HHTETPAIIBI
CkansipHble U BeKTOpHbIe nonst. Teopema 'aycca, Teopema Crokca
CrnyugaitHoe coObiTre. IIpocTpaHCTBO 3JEMEHTApHBIX COOBITHI.
Onepanuu  Haj choydailHbiMH  coObITHsAMH. Kiaccudeckas w
reoMeTpHUYEeCcKasi BEPOATHOCTh
AKCHOMBI TEOPHH BepOSTHOCTH. TeopeMa CI0KeHHUs] BEpOATHOCTEH.
YcnoBHast BEpOATHOCTb, TEOpPEMa YMHOXKEHHMS BEpOSATHOCTEH.
dopmyra HOoIHOH BeposTHOCTH, hopMyisl baiteca
[TocenoBaTenbHOCTh  HE3aBUCHUMBIX — HCHBITAaHUH.  DopMyIsl
bepnynnm, tokanbHas ¥ MHTErpanbHas TeopeMbl MyaBpa-Jlamnaca
91-99 CoyuaiiHas BenudanHa: QyHKIUS pactpeiesIeHns1, 00IIHe CBONCTBA [2-4,6 7]

JuckperHas ciydaiiHas BENMYMHA: DA pacrpenencHus, QpyHKuus
pacrpeseneHus, YUCIOBbIe XapaKTepUCTHKH

HemnpepoiBHast citydaiiHasi BENMYMHA: IUIOTHOCTH pacIpeaeIeHHs
BEpPOSTHOCTEH, byHKIHSA pacupeneneHnus, YHCIIOBbIE
XapaKTepUCTUKH

HopmansHoe pacnpesnenenne. 3aKoH OOJIBIINX YUCET

OCHOBHBIE TOHATHA MAaTEMAaTHYECKOM CTATHUCTHKHU. TOYEUYHBIE U
HMHTEPBAJIbHBIC OLICHKN

DeMEHTHl KOPPEISIIIMOHHOTO aHaTHN3a




6. CoepxaHue KOJJIOKBHYMOB

TEMBbI

Bcero
JacoB

Ne
KOJLJIOKB
Hyma

Tema ko/u10kBHYMa. Bonipockl, oTpadaTbiBaemMblie HA
KOJUIOKBHYMe

YyeoHo-
MeTOAHYEeCKOoe
obecneuenmne

3

4

5

7. llepevyeHb NPAKTHYECKUX 3aAHATUI

Bcero
JacoB

Ne
3aAHATHA

TeMa NpakTU4eCKOro 3aHATHS. 3aJaHUsA, BOIIPOCHI,
oTpadarbiBaeMble Ha MPAKTUYECKOM 3aHSTUHN

Yyeono-
METOANYEeCKOe
o0ecreuenue

4

5

1.1-16

BexkTopsl, nuHelHbBIE onepauuu. baszuc, KoOpAMHATEL BEKTOpa
Cuctempl koopauHatr. [Ipoeknmu, HampaBiSIOMME KOCHHYCHI
BEKTOpa

CkanspHOE, BEKTOPHOE M CMEIIIAaHHOE MPOU3BEICHUS

VYpaBHenue reoMerpuueckoit ¢urypel. I[lnockocts. [lpsimas Ha
IUTOCKOCTH U B IIPOCTPAHCTBE.

JIunuy BTOpOro nopsika Ha IIIOCKOCTH

IToBepxHOCTH BTOPOTO MOpsAKa

[1-3]

2.1-2.3

Marpuripl, JIMHEIHBIE oTiepanuy, TPaHCTIOHUPOBAHHUE.
Omnpenenurenu. Panr matpurisl

CucTeMbl TMHEWHBIX aNreOpandecKuX ypaBHEHUI

YmHoxeHne Matpun. ObpaTHas MaTpuna

[1-3]

3.1-34

Uucnossle MHOXeCTBA. IIpomexxyTku Ha uncnoBoi ocu. HauanbHbie
TIOHSTHS O KOMIUIEKCHBIX YHCIIaX

OO1ue MOHSTHS O YUCIOBBIX (DYHKIUIX

Ipenen dyukimu B Touke. beckoHeuHo Masbie GpyHkinu. CBOWCTBA
IIpeJeioB

CpaBHeHHe OECKOHEYHO MaJIbIX (DYHKIHIA

[2.3]

4.1-4.7

IIpousBoaHas GYyHKIHH. Juddepenunpyemast ¢byHKIHA.
Huddepennnan. [Tpasuna nuddepeHmpoBaHus

Teopems! o cpeaaeM s nuddepeHmupyeMbix ¢pyHknuii. [Ipasuna
Jlonurans. ®opmyina Teitnopa

HUccrenoBanne GyHKIMNA: MOHOTOHHOCTB, SKCTPEMYMEI
UccrenoBanme  (GyHKIMA:  BBITYKIOCTh, TOYKH  Ieperuoa.
ACHMIITOTHI

@OyHKIMM MHOTMX MEepeMEHHbIX, oO0mue MoHsATHA. YacTHble
npousBoHbie. [IpaBuia nuddepeHnupoBanms

I'pamyieHT 1 MPOU3BOAHAS 110 HANPABJICHUIO.

OkcTpeMyM QYHKIMU ABYX TEPEMEHHBIX

[2.3]

5.1-5.5

[epBooOpa3Has GyHKIMH, HEOTIPEEICHHbBIH HHTErpal

3aMeHa MepeMEeHHOM, HHTETPUPOBAaHHUE 110 YacTsAM, HHTETPHUPOBAHNE
PpaIMOHATBHBIX APOOEi

Omnpenenennblii uHTEerpas. Muterpupyemsie ¢ynkunu. Popmysia
Hrerorona-Jleiouunma

[IpunoxeHuns onpeaesIeHHOro HHTETpaja

HecoOcTBeHHbIE HHTETPAIBI

[2-4]

6.1,6.2

Havanpabie ToOHATHS 0  IudQepeHIHaTbHbIX  YpaBHEHUSX.
YpaBHEHMsI IEPBOTO MOPSIIKA
DJeMEeHTBl TEOpHH JIMHEWHBIX Ju(p(epeHInanbHbIX YpPaBHEHUI.
JluneliHble ypaBHEHUs BTOporo mnopsaaka. CuCTeMbl JIMHEHHBIX
ypaBHEHMI IIEPBOrO NOPSIAKA

[2.3]

7.1-7.3

3HAKONOJOXKUTENbHBIE YUCIIOBBIE PsAbl. 3HAKOUEpeNyIoLMecs HU
3HAaKOIEPEMEHHBIE YHCIOBBIE PSIIIbI

Crenennsle paasl. Psanel Teitnopa

Tpuronomerpuueckue psaasl Dypre

[2.3]




J1BOitHBIC ¥ IOBTOPHBIC HHTETPAJIBI
KpuBonuHeiiHble MHTErpajbl 10 JUIMHE Iyr'M M 110 KOOPAWHATAM.
WHrerpansl, He 3aBUCSIIHE OT ITyTH HHTEIPHUPOBAHHMS
8.1-8.4 2 IToBepxHOCTHBIE HMHTETPaNbl IO IUIOHIANM IIOBEPXHOCTH H TIO [2.3]
KOOpJIMHATAM
CkanspHbIe U BEKTOPHBIC MOJS. ['pafneHT, AMBEPTEeHIMA U POTOP.
IloTox n mupkynsauus BekTopHOro noist. Teopema I'aycca, Teopema
Crokca
Crnyuaiitnoe coObiTe. IIpocTpaHCTBO 3JE€MEHTApHBIX COOBITHH.
Omepanuu  Hax ciaydaiiHeIMKH  coObITHsAMH. Kiaccumueckas w
reoMeTpUYIECKast BEpOATHOCTh
AXCHOMBI TEOPUH BEPOSTHOCTH. TeopeMa CIIOKEHUSI BEPOSTHOCTEH.
VYcnoBHass BEpOATHOCTh, TEOpeMa YMHOXEHHsS BEPOSTHOCTEH.
dopmyra nosHOH BeposiTHOCTH, popMyIbl balieca
[locnenoBareIbHOCTh ~ HE3aBUCHUMBIX ~ HMCHBITAHUH.  DOpMyIbI
Bepuyny, nokanbHas ¥ MHTETpaibHast TeopeMbl MyaBpa-Jlamnaca
9.1-9.9 6 Cuyuaiinas BennunHa: QYHKIUS paclpesiesieHns1, o0Iune CBoCTBa [2-4,6,7]
JuckpeTHas ciay4aifHas BEJIWYHWHA: P pacrpenesieHus, (yHKIUI Y
pacIipeseneHus, YUCIOBbIC XapaKTepPUCTHKN
HenpepsiBHast ciydaifHasi BeJMYMHA: IUIOTHOCTH pAacIpeleICHUS
BEPOSITHOCTEH, GbyHKIHIA pacIipeneneHus, YHCIIOBBIE
XapaKTePUCTUKU
HopwmanbsHoe pacnipenenenue. 3aKoH OOIBIINX YHCEI
OCHOBHBIE TIOHSTHSI MaTeMaTHYEeCKOW CTATHCTHKH. TodedHble |
WHTEPBAIbHbBIE OLICHKH
DNeMEHTHI KOPPENAIUOHHOTO aHAIN3a
8. Ilepe4yeHb J1aDOPATOPHBIX PadOT
Ne Bcero | HaumenoBanue jjabopaTopHoii padoTsl. 3agaHus, BONPOCHI, Y4yebHO-
TEMBbI yacoB OTpaﬁaTbIBaeMble Ha .]'IaﬁopaTopHOM 3aHATHHU METOANYECCKOC
obecreyenune
1 2 4 3
9. 3agaHus 1J1s1 CAMOCTOSITEILHON PadoThI CTY/ICHTOB
Ne | Beero 3ananusi, BONPOCHI, 1JIS CAMOCTOSITEJIbHOTO YuebHo-
TEeMbI| 4YaCoOB N3Yy4YCHUSA MeETOAN4YECKOoe
obdecreyenue
1 2 3 4
BexTopsl, muHeliHble onepanuu. bazuc, KoopaAUHATBI BEKTOpA
Cuctrembl koopauHaT. Ilpoekumuw, HampaBiSIOMNE KOCHHYCHI
BEKTOpa
11- CkaspHOe, BEKTOPHOE U CMEIIAHHOE NTPOM3BEICHUS
1.6 7 VYpaBaeHnue reomerpuueckoil ¢urypsl. Ilnockocts. Ilpsmas Ha [1-3]
IUIOCKOCTH U B IIPOCTPAHCTBE.
JluHuM BTOPOTO NOPSAIKA Ha TNIOCKOCTH
IToBepxHOCTH BTOPOTO MOpPsiAKA
Martpuupl, JIMHEHbIE onepaunuu, TPaHCIIOHUPOBAHUE.
2.1- 37 Onpenenurenu. Panr matpuisl [1-3]
2.3 CucteMbl TMHEHHBIX aNreOpandecKux ypaBHEHUH
YMHoxeHue marpull. OOpaTHasi MaTpuia
UncnoBele MHOXecTBa. [IpoMexyTkM Ha 4YHCIIOBOM  ocH.
HauanbHble HOHSTHS 0 KOMIDIEKCHBIX YHCIIaX
3.1- 50 OO01He MOHATHUS O YUCIOBBIX (DYHKITHSIX 12,3]
3.4 IMpenen ¢ynkmuu B Touke. beckoHeuHO Maible (YHKIHH. '
CaolicTBa IpeesioB
CpaBHeHHE 0ECKOHEYHO MAJBIX (YyHKIUH




IMpouszBomnas  ¢yskumu.  Juddepenunpyemas  dpyHKIms.
Juddepennnan. [pasuna nuddepenunpoanus

Teopemsl o cpenaeM st auddepernnpyemprx GyHknwid. [IpaBmma
Jlonurans. ®opmyna Teinopa

HccnenoBanue GpyHKINNA: MOHOTOHHOCTB, SKCTPEMYMEI

[2,3]

4.1- M
47 76 HccnenoBanne  GyHKOWHA:  BBINYKJIOCTh, TOYKH  IIE€peruoa.
AcuMNTOTHI
OyHKOMM MHOTHX TMEPEMEHHbIX, oOmue TmoHATHA. YacTHbIE
npousBoHbIe. [IpaBuia auddepeHpoBanms
I'panueHT u npon3BoAHAs O HANIPABICHUIO.
OkcTpeMyM (QYHKIUH IBYX EPEMEHHBIX
[TepBooOpasHast GyHKIMH, HEOTIPEAEICHHbIH HHTErpa
3aMmeHa HepEeMEHHOI], HUHTErpUpOBaHUE 1o 4acTsM,
UHTErpUPOBaHME PALMOHANBHBIX Ipobeit
5.1- 52 Omnpenenennslii uHTerpan. Uurerpupyemsie ¢ynkunu. dopmyna [2-4]
55 Herorona-Jleitbuumna
IIpunoxeHus onpeaeneHHOro HHTerpaga
HecoOcTBeHHBIE HHTETPAITBI
Havanpuele moHsTHs o0 guddepeHunalbHbIX — ypaBHEHHUSX.
YpaBHEHUs IEPBOrO NMOPSIIKA
6.1,6.2 22 DJIeMeHTBHl TEOpHU JHHEHHBIX Iud(depeHInaTbHbIX YpaBHEHHUMH. [2,3]
Jluneiinple ypaBHeHHs BTOporo mnopsaaka. CHcCTeMBl JHHEHHBIX
YpaBHEHHH NIEPBOTrO MOPsIKA
3HAKOIOJI0XKUTENIbHBIE YHCIOBBIE PAABL. 3HaKOUYEpeAyIOIIHecs U
7.1- 32 3HAKOIIEPEMEHHBIE YHCIIOBBIE PSIIBL [2,3]
7.3 Crenennble psanpl. Psael Teitnmopa TpuroHoMeTpuueckue psibl '
Dypbe
JIBOliHbIE 1 TOBTOPHBIE UHTETPAJIbI
KpuBonuHelHbIE MHTErpanbl MO UIMHE TYyTH U MO KOOPIAMHATAM.
WHTerpansl, He 3aBUCAIIUE OT ITyTH HHTETPUPOBAHUSA
8.1- 42 IloBepXHOCTHBIE MHTETpanbl MO IUIOMAAU IMOBEPXHOCTH M IO [2,3]
8.4 KOOpJIUHATaM !
CkansipHble U BEKTOpPHBIE MOMA. ['paJUeHT, TUBEPreHnus U POTOP.
Iotox u nupkymnsuus BekTopHoro nomnsd. Teopema ["aycca, Teopema
Crokca
CnyygaitHoe coObiTHe. [IpoCTpaHCTBO 3JIEMEHTApHBIX COOBITHIL.
Onepannu  HajA ciaydailHeIMH coObITUAMH. Krnaccuueckas u
reoMeTpHUYEeCcKasi BEPOSATHOCTh
AKCHOMBI ~ TEOpPUH  BEPOSTHOCTH. Teopema  crnoxeHHS
BEPOSITHOCTEH. VY CJIOBHAs BEPOATHOCTb, TEOPEMA YMHOMKEHUS
BeposTHOCcTel. PopmyIia MoaHOH BeposTHOCTH, GopMyisl baiieca
IlocnenoBarenbHOCTE  HE3aBUCUMBIX — McHbITaHUU.  Dopmyinbl
bepnynnuy, nokaneHas ¥ UHTErpanbHas TeopeMsl MyaBspa-Jlamnaca
9.1- CoyuaiiHas BenudnHa: QyHKIUS pactpeiesIeHus1, 00IIne CBOWCTBA
9.9 96 JuckperHas ciydaiiHas BeJIMYHMHA: PSR pactpeneineHus, QyHKIHs [2-4,6,7]

pacrpeseneHus, YUCIOBbIE XapaKTePUCTHKN
HemnpepoiBHast crydaliHas BeJIMYMHA: TUIOTHOCTH PacIpeesICHHs
BEPOSITHOCTEH, ¢byHKINSA pacnpeznenenus, YHCIIOBBIE
XapaKTCPpUCTUKU

HopmansHoe pacnpenenenune. 3aKoH OOJBIINX YUCET

OCHOBHBIE TIOHSTHS MAaTEMATUYECKOH CTATHCTUKHU. TOYEUYHBIE W
HMHTEPBAJIbHBIC OLICHKH

DeMEHTHl KOPPEISIIIMOHHOTO aHATH3a

10. PacueTrHo-rpadpuyeckas pabora
HE MPeayCMOTpeHa YueOHbBIM IIJIaHOM




11. KypcoBas padora
HE NPeAyCMOTpPEHA YUEOHBIM IJIAHOM

12. KypcoBoii npoekT
HE TIPEelyCMOTPEH y4eOHBIM IIaHOM

13. ®ong oEeHOYHBIX CPEACTB /15 POBEACHHs IPOMEKYTOYHOM aTTeCTALMH
00y4aImuxcs Mno JUCUUIJINHE (MOXYJIIO)

s onenku ocBoeHust kommnereHuid OITK-1 yctanoBiIeHBI

nopoeossiil ypogens: 30-59 6amno npu ACT-TecTupoBaHMH, OTBET HA TEOPETUUCCKUIN BOIPOC,
HE TPeOYIOIIHi T0Ka3aTeIbCTBa

npoosunymolii yposenv. 60-79 OamnoB mpu ACT-tecTHpOBaHHH, OTBET HA TEOPCTHUYECKUUN
BOIIPOC, HE TPEOYIOIIMIA JOKa3aTeIbCTBA, PEIICHUE 3a]]auu

svicokuti ypogenw. 80-100 OamnoB mpu ACT-TecTmpoBaHWHM, OTBET C JIOKA3aTEeILCTBOM Ha
TEOPETUYCCKHIA BOTIPOC, PEIICHUE 3a/1a41

BOl'IpOCI)I AJIF IK3aME€HAa H 3a4eTa

(1 cemecTp)

1.  BekTop, AnMHa BEKTOpa, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI, PABHBIE BEKTODBI,
CBOOOJHBIN BEKTOP — ONPEJEICHUS U TPUMEPHI

2 JIuneiinble onepanyuy HaJ BEKTOpaMU — ONPEAEIICHUS U IPUMEPHI, CBOMCTBA Ollepalyi

3 basuc — onpenenenue u npumep

4 Teopema 0 pa3nokeHUH BeKTopa 1o 0azucy

5. JIuHelHbIE onepanuy HaJ BEKTOpaMH B KOOpPJAMHATaX

6 JlexapToBa, NoJIspHas U NUWIMHIPUYECKAs CUCTEMBI KOOPAMHAT

7 Koopaunats! BekTOpa, y KOTOPOTro 3a/laHbl HA4aJlo U KOHEL

8 Jenenue oTpeska B 3aJaHHOM OTHOIIIEHUU

9.  Hanpasnsroniue KOCHHYChl BEKTOpa U MPOEKIIMHA BEKTOPa Ha KOOPJUHATHBIE OCU

10. CkansipHOe NMpOU3BEAECHNUE BEKTOPOB — ONPEJIEIICHNE U OCHOBHBIE CBOMCTBA

11. BelpaxkeHHE CKaISIPHOIO MPOU3BEICHUS YE€PE3 KOOPIUHATHI BEKTOPOB-COMHOKHUTENIEH

12.  ®opMmynsl Juisl BBIYMCIEHUS PACCTOSIHUS MEKy TOUKAMH U yIila MEXAY BEKTOpaMH

13. BektopHOe Mpou3BeNeHUE — OIpeAesieHne U olmue cBoicTBa. [Ipu3HaK KOUTMHEAPHOCTH
BEKTOPOB

14. CMemanHOe TPOU3BEACHHE — oOmNpeaeneHne U oOmue  cBoiicTBa.  [IpusHak
KOMIUTAaHAPHOCTH BEKTOPOB

15. IlonyunTs BEKTOPHOE ypaBHEHUE INIOCKOCTH

16. IlonyunTh BEKTOPHOE ypaBHEHUE INIOCKOCTH, IPOXOAIIEH YePE3 TPU 3a1aHHBIE TOUKU

17. Teopema 0 KoOpAMHATAX BEKTOPA, HOPMAIBHOTO K INIOCKOCTH

18. IlosyunTs mapamMeTpuuecKkoe ypaBHEHHUE MPSMOI HA MIIOCKOCTH

19. IlonyunTh KAaHOHMYECKOE YpaBHEHHUE MPSMOI HA MIIOCKOCTH

20. Ilomyunts ypaBHEHHE NPSIMOM B OTPE3KAX

21. Teopemsl 0 KOOpAMHATaX BEKTOPOB, MEPIECHINKYIISAPHOTO M HAIMIPABISIOIIETO ISl IPSMOKN
Ha TIOCKOCTH

22. Teopema 0 npHU3HAKE NapalIeIbHOCTH NPSMbIX Ha INIOCKOCTH

23. Ilony4nTh BEKTOPHOE U MAPAMETPUUYECKOE YPABHEHHUS MIPSIMON B TPOCTPAHCTBE

24. Ilonmy4nTh KAHOHUYECKHE YPABHEHHUS NIPSIMOU B IPOCTPAHCTBE

25. Dnnvic — oNpeneaeHue U OCHOBHBIE CBOMCTBA



26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.
39.

40.

41.

42.
43.
44.
45.

46.
47.

48.

49.
50.
51.
52.
53.
54.
55.

arwN

DoKaIbHOE CBOMCTBO JJUIMIICA
Teopema 0 CBOMCTBE AUPEKTPUC ILTUTICA
dokaabHOE CBOMCTBO THIEPOO0IIbI, CBOMCTBO TUPEKTPUC FUIIEPOOIIBI
Teopema 0 CBOHCTBE aCUMITOT rUIEPOOIIBI
[Tapabona — onpeneneHne 1 OCHOBHbIE CBONCTBA
Teopema 00 skcLeHTpucHTETE MapadoIbl
OO01re NoHATHA O TOBEPXHOCTSIX BpallleHUs
[ToBepXHOCTH BTOPOTO MOPSIIKA: IPUBECTH MIPUMEP € pa300pOM CBOWCTB
OO01re NOoHATHA 0 UIMIUHAPUYECKUX TOBEPXHOCTAX
Marpuna — gaTh onpeaeneHue U IpuBecTy npumep. JInHelHble onepanuy HaJl MaTpULLAMU
— oIpejeNeHus, CBOMCTBa, NpUMEpPbl. TpaHCIOHMPOBAHME MATPUIBl — OIPEAEICHUE,
puMep
Onpenenurens KBagpaTHOM MaTpHIlbl MPOM3BOJIBHOIO IOpsSAKa — JaTh OIPEIEIICHUE,
IIPUBECTH IIPUMEP BBIUMCIIEHUSI YEPE3 PA3JIOKEHUE 110 IEPBON CTPOKE
CdopmynupoBath 6€3 10Ka3aTeNbCTBA CIETYIOLNE TEOPEMBI:
- 00 ompeenuTesie TPaHCIIOHUPOBAHHON MaTpUILB,
- 0 IEPECTaHOBKE CTPOK B OIPEAEIUTEIIE,
- 0 Pa3JI0KEHUU ONPEIETUTENS 110 IPOU3BOJIBHOM CTpOKe (CTOIOILY)
OO0m1ue cBOMCTBA ONpeaeIuTeNeH
Bekrop-cronben, mauHelHas KOMOMHAIMs BEKTOP-CTOJOLIOB, IOHATHS O JIMHEHHOM
3aBUCUMOCTH U HE3aBUCUMOCTHU CHCTEMbI BEKTOP-CTOJIOIOB
MuHop npou3BOJILHOTO TOpsiAka (ompezaesieHue, mnpumep). ba3ucHbIE  MUHOD
(onpenenenue, npumep). Panr matpunsl (onpexnenenue, npumep). ChopmynupoBaTs 0e3
JI0Ka3aTeNIbCTBA TEOPEMY O PAHI'€ MAaTPHUILIBI.
Cucrema nmHeWHBIX anreOpamveckux ypaBHenuit (CJIAY), wmarpuma CJIAY wu
pacmupenHas marpuna CJIAY — onpeneneHust U IpuMepHl.
Teopema Kponekepa-Kanemnu
ITpaBuiio Kpamepa
YMHOKEHNE MaTpULl — ONPEJEIICHNE, CBOWCTBA ONEpaluu, IPUMED
OOpatnHas MmaTtpuna — onpeneneHue. CBOMCTBa omepanuu OOpaIleHHUs MaTpUIbL.
ChopmynupoBath 0e3 T0Ka3aTeNbCTBA TeOpeMy 00 00paTHOI MaTpuile
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE UHCIIA KBAIPATHOW MaTPHUIIbI
Anrebpanueckas (opMa KOMIUJIEKCHOTO 4YHCIA; apU(pMETHYEeCKHe OIepalud Haj
KOMILJIEKCHBIMHU YHCIIaMH, IPEICTABICHHBIMU B anreOpanyeckoit popme
Tpuronomerpuueckas (opMa KOMIUIEKCHOTO YUCIIa; YMHOXKEHHE, JIEJIEHUE U BO3BECHHE B
CTENEeHb KOMILJIEKCHBIX YHCE, IPEICTABICHHBIX B TPUTOHOMETPHUECKOH opMme
W3BriedeHre KOpHS CTENEHU N U3 KOMILJIEKCHOTO YUCIIa
Yucnosas GyHkuus. CBoHCTBA YUCIOBBIX (QYHKIMN
[Tpenen pyHKIMM B TOUKE
HenpepriBHocTh GyHKIMH B Touke. Kitaccuukanus Touek paspbiBa
Teopema o iepBoM 3aMevaTeIbHOM IpEAese U CIeICTBUS U3 Heé
Teopema 0 BTOpoM 3aMeuaTeIbHOM Mpe/eie U CIEACTBUS U3 Heé
OKBUBaJIEHTHbIE PYHKIIMH, UX IPUMEHEHHE JUIsl BHIYUCIICHUS TPEEIIOB
(2 cemecTtp)
[TpousBoHas QyHKIMM B TOUKe: onpenaeneHue, npuMepbl Oynkuus, tuddepeHupyemas
B TOUKE: OMpEeIIeHNe
Teopema o npousBoHON nupdHepeHupyeMoit GpyHKIH
Teopema o HenpepbIBHOCTH U depeHupyemMoit GyHKIuu
['eomeTpHuyecKkuii CMBICI MTPOU3BOAHON U AU dhepenHuana
[TpousBoHBIE BTOPOTO U 00Jiee BEICOKUX MOPSIAKOB



~ow

10.

[Tpon3BoiHAs CyMMBI, TPOU3BEICHHS U YaCTHOTO U depeHIUpyeMbIX GyHKIUN

[Tpon3BogHas 0OpaTHOM QYHKITUN

[Tpon3BoHAs CIOKHON (QYHKIIUU

Teopema @epma u Teopema Posuist

Teopema Komn u Teopema Jlarpanxka

[IpaBuna Jlonurans ais Heonpeaenennoctei [0/0] u [oo/o0]

[TpencraBnenne GyHKIMK ¢ TOMOIIBIO Gopmyssl Teitnopa

[Tpr3HaK MOHOTOHHOCTH (PYHKIMH

OKcTpeMyM (DYHKIUH: OpeieTIeHUEe U IPUMEp

Heo6xonumele ycnoBus 3kcTpeMyma (pyHKIMHM OJHON EpeMEHHON

JlocTaTtouHble ycI0BUs SKCTpeMyMa (PYHKITUHN OJHOM MepeMeHHOR

JlocTaTtouHble yca0BUs SKCTpeMyMa Ul (QyHKIUH, UMEIOIIEH BTOPYIO IPOU3BOIHYIO

Brimykiocts GpyHkiuu BBepx (BHU3). Touku nmeperunda

Heo6xonuMmele ycinoBus HaIM4us TOUKH reperuoa

JlocTaTtouHble yCIOBUS HATMYUS TOYKH Ieperuda

HaxoHHbIe U BepTUKAJIbHBIE ACUMITOTHI Ipaduka GyHKIUU

['padux GyHKIMU IBYX EPEMEHHBIX, OKPECTHOCTh TOUYKH HA KOOPJUHATHON TUIOCKOCTH

[Tpenen GpyHKIMU 1BYX EPEMEHHBIX, HEIIPEPBIBHOCTh (DYHKLIUH JIBYX IIEPEMEHHBIX

[TonHOE M YacTHOE MPUPALICHNUS, YACTHBIE TPOU3BOIHBIC

Huddepenunpyemas GyHKIUS IBYX TEPEMEHHBIX

Teopema 0 IPOU3BOIHON CIIOKHOW (DYHKIIMH ABYX MEPEMEHHBIX

['panueHT 1 Mpou3BOHAS IO HAIIPABJICHUIO

DkcrpeMyM (QYHKIIHH JBYX IMEPEMEHHBIX, HEOOXOIUMBIE YCIOBHUS IKCTpEMyMa

JlocTaTouHble ycia0BUs SKCTpeMyMa (PYHKIIUH JIBYX MEPEMEHHBIX

[TepBooOpazHast GyHKINHU, HEOTIPEIEICHHBIA HHTETpall

Teopema 0 MHOXeCTBE IEPBOOOPA3HBIX (HYHKLIUU

OO61ure cBOMCTBAa HEONPEEIIEHHOTO UHTErpajia, OCHOBHbBIE Ta0IMUHbIE IEPBOOOPA3HbIE

3amMeHa repeMeHHO! B HEONpeAeIeHHOM UHTErpae

WHTerpupoBaHue Mo 4acTsM /ISl HEOTIPEICICHHOTO HHTeTpaja

OnpezneneHHbI HHTETpajl, FEOMETPHUUECKUI CMBICI ONPEeIEHHOI0 HHTErpaa

®opmyna HeroTona-JleitOnuma

3amMeHa repeMeHHOM! B OIpeIeIeHHOM UHTErpaie

WHTerpupoBaHue Mo 4acTsM JIIsl ONpeIeNICHHOTO HHTETpasia

Heco6cTBeHHBIE HHTErpalIbl: MPUMEPBI CXOJISIIETOCS  PACXOSIIErocsi HHTErpaioB
(3 cemecTp)

JuddepenunanbHoe ypaBHEHUE, MOPAIOK AU (HepeHIHaTbHOTO YpaBHEHUS: ONpeIeIeHUs

U TIPUMEPHI

OOmee pemeHne W OOmMH HHTErpan AuQQepeHInaIbHOr0 YpaBHEHUS; HayallbHbIE

YCIIOBHS, 9aCTOE PEIICHNE W YaCTHBIA MHTETPAI: ONPEIeICHUS

YpaBHEHUs IEPBOT0 MOPSJIKA C pa3AeSIOIIUMUCS TEPEMEHHBIMU

OnmHOpOIHBIE YpaBHEHUS TIEPBOTO MOPSIIKA

[/
Pemienue nMHENHOrO ypaBHEHHS MEPBOTO MOPSIAKA WVHER~TCR METOJIOM Bapualuu
MIPOU3BOJIbHON OCTOSTHHON
YciaoBue JIMHENHON HEe3aBUCUMOCTH YJaCTHBIX peLeHuit YpaBHEHUSA

T RGRAEGD
Teopema 06 061weM pelennn ypashenus S HOB EGRH~€
Teopema 06 obieM pelennn ypasuenns S HOB RS
Tonyuuts obmiee pelrenne ypapHeHus S FCISHMESEF=1{ 4 cnyuan
JEWCTBUTENBHBIX HEPABHBIX KOPHEH XapaKTEPUCTUYECKOTO yPABHEHHUS
-

[MosyuuTh 0oOIIIee pelleHne YpaBHEHUS SAEFESISIETE= ¢ jy ciydast paBHBIX
JENCTBUTENBHBIX KOPHEH XapaKTEPUCTUYECKOTO YPaBHEHUS
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Monyunts obmee pemenue ypapHenwsi —S” FICIGMEIEF=1{ 114 cnyuas
KOMILIEKCHBIX KOPHEH XapaKTepUCTUIECKOTO YPaBHEHHS

- -
Pewenne ypasuenns SZESIETII @EIH= " \cro10M HEONPEAETEHHBIX

ko3 purmeHToB
Pemenue cucrem nuddepeHnuanbHbpIX ypaBHeHUN

Pemenue ypaBHeHuii Buaa y?=f(x)
Pemienue ypaBHeHMi, HE coiepKallluX B SBHOM BUJE UCKOMYIO () yHKIIHIO
Pemenue ypaBHeHUH, HE cofiepKaIlUX B SIBHOM BH/JIE HE3aBUCUMYIO [IEPEMEHHYIO
Omnpenenenne U TeOMETPUIECKUI CMBICI JBOMHOIO MHTETpalla
Onpenenenre u NpuMep NOBTOPHOTO UHTErpajia
Bripaxkenue JBOMHOr0 MHTErpasia yepe3 MOBTOPHBII
3aMeHa IEpEMEHHBIX B IBOMHOM MHTETpajie
Onpenenenne u OCHOBHBIE CBOMCTBA KPUBOJIMHEWMHOIO UHTETPAJIA 10 JUIMHE AYTH
Omnpenenenre U OCHOBHBIE CBOMCTBA KPUBOJIMHEMHOIO MHTETpaJla 10 KOOpAUHATAM
®opmyia ['puna
Heo0xoauMbie ¥ JOCTaTOYHBIC YCIOBHUS HE3aBUCUMOCTH KPHBOJIMHEHHOTO MHTErpajia OT
IIyTH UHTETPUPOBAHUS
CkasisipHOE U BEKTOPHOE I0JIs1 — ONPEEIICHUS U IPUMEPDI
Porop BekTopHOro mnoms — ompeneneHue u npumep. Lupkynsanus BEKTOPHOIO IO —
onpezenenue. [loTeHIManbHOE BEKTOPHOE 110J1€, IPU3HAK MOTEHIMAIBHOCTH
JluBepreHus BEKTOPHOIO MOJIA — omnpenesneHue, npumep. llorok BekTOpHOro momst —
onpezaenexHue. CoreHOUJANbHOE BEKTOPHOE I10J1€, IPU3HAK COJICHOUJAIBHOCTH
®opmyasl ["aycca-Octporpanckoro u Ctokca
Ompenenenue W TpUMEP YUCIOBOro psga. Cxoasmuics ¢ pacXOASIIMicsSs psia —
OIIpEeEIICHUS U IPUMEPDI
HeoOxoauMelii MpHU3HAK CXOJUMOCTH YHUCIOBOTO psga. OOImue CBOWCTBA CXOJISIIMXCS
psnoB
[Ipu3Hak cpaBHEHUS JUIsl 3HAKOTIOJIOXKHUTENBHBIX PSIIOB
ITpusnak [lanambepa
[Ipu3nak Konm
WHTerpanbHblil IpU3HAK CXOAUMOCTH
[Tpuznax Jleibuuia
Omnpenenenue 1 NpuMep abCOMIOTHO CXOJSILErocs psaaa
Omnpenenenue u npuMep QyHKIIMOHAIBHOTO psijia
Crenennoii psaa. Paguyc cXxoguMocTu CTENIEHHOTO pAja
Psan Teitnopa. Psaast Teisiopa OCHOBHBIX 3JIEMEHTapHBIX (PYHKIUN
Tpuronomerpuueckuii pag Oypee

(4 cemecTp)
CayuvaiiHoe cOObITHE, 3J€MEHTapHOE COObITHE (HMCXOM), MHOXKECTBO BCEX BO3MOXHBIX
UCXOJ0B (ITPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUI): ONPENETICHUS U IPUMEPbI
[IpousBeneHue, cymma, pa3sHOCTb CIYYalHBIX COOBITHH, MPOTHBOIOJIOXKHOE COOBITHE:
orpezeNieHus: U IpUMepPbI
HecoBmecTumble ciydaiiHble cOOBITHSA, NOJHAs Tpymna COOBITUH: OIpeaesieHUusT |
MIPUMEPHI
Krnaccuueckast BEpOSITHOCTD, IPUMEDP BBIYMCIEHUS KIACCUUECKON BEPOSITHOCTH
I'eomeTpuueckas BEpOATHOCTb, IPUMEP BbIUMCICHHS T€OMETPUUECKON BEPOATHOCTH
AKCHOMBI TeOpUH BepoATHOCTEN. CIIeACTBUSI U3 aKCHOM
Teopema ci0keHHs BEpOATHOCTEN
Teopema yMHOKEHUS BEPOATHOCTEN
dopmyra noaHoU BepoaTHOCTH U (opmMyiibl baiieca
ITocnenoBarenbHOCTh UCIIBITAHUH O cXxeMe bepHyium: onpeneneHne u npuMep
®opmyisl beprym



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

JlokanpHass W MHTErpasbHas TeopeMbl MyaBpa-Jlamaca (chopmynmpoBath  6e3
JIOKa3aTeJIbCTBA)

CrnyuaiiHass BenuuuHa: omnpeneneHue u npumep. DyHKUMS pacnpeneneHus CilydaiHoM
BEJIMYUHBI

OO6mue croiicTBa (QYHKIIUU pacTpeieTICHUs CTydailHON BEIIMYUHBI

JlMckpeTHas cilydaiiHasi BeJIMUMHA U ee QyHKIMS pacripeleeHus

HenpepbiBHast cnyvaifHas BenumuumHa © ee (yHKOuMs pacnpeaeneHus. [I1oTHOCTH
BEPOATHOCTEU U €€ OCHOBHBIE CBOMCTBA

MareMatnueckoe 0’KMIaHNUE CIIy4alHON BEJIMYUHBL: ONIPECIICHUE, CBONMCTBA
MareMatrnueckoe 0°XKMIaHUE CIIy4allHOW BEJIMYUHBI: ONPEEIICHHE, CBOWCTBA

Jucnepcus ciiydyailHOM BEJIMYUHBL: OIIPEAEIEHUE, CBOMCTBA

HopmanbsHo pacnipeneneHHas cilydaiiHasi BEIMYMHA BEPOSTHOCTD IONAJAaHUS HOPMaJIIbHON
CIIy4yallHOM BEJIMYMHBI B 3aIaHHBIA UHTEPBAI

I'enepanbHas COBOKYIHOCTb, BBIOOPKA; BHIOOpOUYHAs CpeHssl U BbIOOpOUYHAs AUCHEPCHS;
JIOBEPUTEIIbHBIA NHTEPBAJ U I0BEPUTEIIbHAS BEPOSITHOCTD

KoppensauuonHoe nose, k03pGuineHT Koppessuuu npsmast perpeccuu

TecToBble 3aJaHUA M0 JUCIHHUILINHE
BEKTOPHAS AJITEBPA U AHAJIMTUYECKA S TEOMETPUA

Hanbr koopauHatel Touek A1(0;3;2), Ax(-1;3;6), As(-2;4;2), A4(0;5;4).. 3BecTHO, YTO

otpe3ku A1A;, A1As, A1A4 ABIIIOTCS CMEXHBIMU peOpamu napaiienenuneaa. Tpedyercs HalTH:

1)
2)
3)
4)
5)
6)
7)
8)

uiHy pedpa AjAz;
yroa mexay peopamu AjA; u AjAsz;
IJIOIIA b TPaHU, coaeprkamieii BepmmHbl A1,Az,Asz;
00beM MapasuieNenurena;
ypaBHEHHUE MPSIMOH, MPOXOAsIe yepe3 BepiinHy A BIOJIb IUaroHaIl Mapajiesenumnesa;
ypaBHeHUE TI0cKoCcTH AjAzA3z;
yrou Mmexay pedpom AiA, U rpaHbio, copepxkanieil BepmuHbl Ag,Az,Asz;
paccrosinue oT BepiIuHbI A4 110 TuiockocTu Ag,Az,As.
BeIMOMTHUTE YepTex.

OJIEMEHTDGI AJII'EBPBI

Pemuts cucreMy JIMHEWHBIX ypaBHEHHM MeTOa0M ['aycca.

X1 +HXo+ X3+ Xat+X5=5, 2X1-Xo+3X3=4, 5Xo+6X3+Xs=11.

Jns nanHoil Mmatpuibl A TOCTPOUTH OOpaTHYIO MaTpuily A, Brmonnuts MIPOBEPKY

AATTONNNE.

3 21
A=l2 3 1
2 1 1

BBEJIEHUE B MATEMATUYECKUI1 AHAJIN3

HccnenosaTh Ha HENMPepbIBHOCTD PyHKIHMIO Y = f(X), HalWTH TOYKM pa3pbiBa U ONMPEICITUTD

ux poa. [Toctpouts cxematnueckuit rpadux GyHKIUH.



(2xX*+3)/5 mpu  xe(- o, 1];
f(x) = 6 — 5x mpu X € (1, 3);
X—3 npu X €[3, +©).

JIUODOEPEHIIUAIBHOE NCUYNCJIEHUE ®YHKIMM OJHOM ITEPEMEHHOM
1 JIEMEHTEI JUODOEPEHIIUAJIBHOM TEOMETPUN

[MoctpouTts rpadux Gpynkuuu S+ g VA> HCIIOJIb3Ys OOIIYIO CXEMY HCCIICIOBAHUS
GyHKIIHH.

COCTaBUTb YPABHCHHE KACATEIBHOIN M HOPMAIH K rpaduKy Kpupoii B €xas+=sip

TOYKE, 111 KOTOPOU to=—/3, [Toctpouts rpapuku KpUBOH, KacaTeIbHON U HOPMaJIH.
JINODEPEHIIUAIBHOE UCUYUCJIEHUE ®YHKIMIT MHOT'MX ITEPEMEHHBIX

Hano ckansproe mose U = u(x,y). Tpebyeres:
1) cocraBuTh ypaBHEHUE JIMHUU YpoBHS U = C U IOCTPOUTH ITY JIMHHIO;
2) B TOUKe A HAWTHU rPaJUEHT U MIPOU3BOIHYIO 110 HANPABICHUIO BeKTOpa AB;

3) B TOUYKE A4 MNOCTPOUTH KACATCIbHYIO U HOPMaAJIb K JINHUHW YPOBH?, IIOJIYYHUB UX YPABHCHUS.
u=x?+ 4y* + 4x + 4y,C=13, A1, -2), B(2, 4).

UHTET'PAJIBHOE UCYUCJIEHUE ®YHKIUI OTHOM ITIEPEMEHHON

1) Boranciuts miomians GpUrypsl, orpanndenHoi mamsvu Y = 1/(1 + x%) |y = X2/2.
2) BbIYHCIUTD AJMHBI IyT KPUBBIX, 32JaHHBIX CICIYIOIMMH YPaBHCHUAMH
y = x%4 - 0,5Inx, 1<x<2.

JUODEPEHIIUAJIBHBIE YPABHEHU A

1) Haiitu ob6miee pemenue nuddepeHImaibHOr0 ypaBHEHU Xy'-2y = x%e”.

2) Haiitu yactHOe pemeHue nupdepeHInaTIbHOr0 YpaBHEHUS y"-9y=e; YIIOBJIETBOPSIIOLIIEE
3a7aHHbBIM HavyanbHbIM yesoBusM Y(0)=0,  y'(0)=0.

3) Haiftu c¢ mnomoupl0 XapaKTEepUCTUUYECKOTO YpaBHEHHsI oO0Ilee pelieHHe CHUCTEMbI
mudepeHIMATEHBIX YpaBHEHUH Xp'+X1-3X2=0, Xo'-2X%1=0.

UMCJIOBBIE U ®YHKIIMOHAJIBHBIE PAIbI

<<
1) Pa3noxute QyHKIIUIO @:75 2 B DAL 110 CTENICHAM X .

2) Paznoxuts dyrkimo TOGO=€™ g pax Oypre B ykaszannom unTepsane (-2,2). [Toctponts
rpaduk 5Toi QYHKIMHU ¥ rpaguK CyMMBI HOTy4eHHOro psana Dypsbe.

KPATHBIE Y KPMBOJIMHEVHBIE MHTETPAJIBI

1) C MMOMOILIBIO JTBOMHOIO HHTCrpajia HaWTH 00BEM TCJIa, OIrPaHUYCHHOTO IMOBCPXHOCTAMM,

YpaBHEHUS KOTOPBIX 33/IaHBI. T — = —= =T



e spenisaarx
L
3ajaHHOU JIMHUK L— oTpe3ok npsmoi, ot Touku (0;0) no (7;27).

3) Jlano cxanspuoe mone AT —KY i pekTopHOE NoNe RSNt R =g
uaitru 9rad u, diva , rota g rouxe M@L2D).

2) BblYMCINTH KPUBOJHMHEHHBIH WHTErpajl BTOPOTO poja BJIOJIb

TEOPUS BEPOSITHOCTEN U MATEMATHUYECKASI CTATUCTUKA

1) Tpu crpenka cTpendroT Mo ueau. BeposTHOCTH momagaHus B LENb NEPBBIM, BTOPBIM, U
TpeTbUM CTpeiakoM paBHbI cooTBeTcTBeHHO 0.7, 0.8 m 0.9 . OnpenenuTs BEpOSITHOCTh, YTO B
1eJ1b [1011a/1aeT TOJIbKO OJMH U3 CTPEIIKOB.

2) [IBa aBTOMara MpOU3BOJAAT OJAMHAKOBBIC AeTanu. [IpoM3BOAMTENHHOCTH MEPBOrO aBTOMATa
BIBO€ OOJIbIIE NMPOU3BOAMTENBHOCTH BTOporo. llepmeiii aBTOMAaT mpowmsBoautr 60% peraneit
OTJIMYHOT'O KauecTBa, a BTopoil — 84%. Haynauy B3sTas netaip oka3anach OTIMYHOIO KauecTBa.
HaiiTu BepossTHOCTH TOT0, YTO 3TA J€TalIb IPOU3BEIEHA IIEPBHIM AaBTOMATOM.

3) Jns cioyvaitHoW BenuuuHBI X MOCTPOUTH DS pacrlpeneieHuss U (GYHKIHIO pacipeiesieHusl.
Haittn ee marematmyeckoe OXUAAHUE, NUCIEPCHIO, HAYAJIbHBIA MOMEHT BTOPOIrO MOPSAKA U
TPETUl LIEHTPaIbHbIA MOMEHT:

Crpenok nenaer mo MuileHd 3 BbICTpesa. BeposTHOCTH momajgaHus B MUIIEHb NPU KaXKIOM
BeicTpene paBHa (.3. Crnyuaiinas BenuuuHa X — YUCIIO TONAJaHUil B MUILICHb.

3) s cnyuaitHoit BenmuuHbl X ¢ 3aqaHHOoN (QyHKIuMer pacnpeaenenus F(X) TpeOyercs HailiTu: a)
IUIOTHOCTh BEPOSITHOCTH; 0) MaTeMaTH4YeCKOe OXKHAaHWE U TUCIEPCHUIO; B) MOCTPOUTH IpaduKu
(GYHKIIMM pacipeesIeHns U IUIOTHOCTU BEPOATHOCTH CIIy4aiiHON BeIUUYUHBI X:

0 mpu X<-1
FX)= {(x+1)2 mpm -1<x<1
1 mpu X >1

14. O0pa3oBaTe/ibHbIC TEXHOJIOTMH

[IpenycMoTpeHO 4YTEHHE JIEKIUA C TPUMEHEHUEM MYJIbTUMEIUNWHBIX TEXHOJOTHH,
MPOBEJICHNE WHTEPAKTUBHBIX MPAKTHKYMOB (B COBOKYMHOCTH — He MeHee 20% ayauTOpHBIX
3aHIATHIN).

BHeaynutopHasi camMocToATelIbHas padoTa CTYIEHTOB MPOBOJUTCS C HUCIOJIH30BAHUEM
pecypcoB cetu HTEpHET U JTOKaNbHBIX ceTeBbIX pecypcoB DTU CI'TY

15. IlepeyeHb y4eOHO-MeTOAUYECKOr0 OOecrevyeH sl A1 00ydar0IuXCcs
MO JUCIHUILINHE

Jlumepamypa
1. Bexnemumes J1.B. Kypc ananutudeckoil reomeTpun U JMHEHHOH aiareOpsl : yueOHUK AT By30B
/I 1.B.bexnemumes — 12-e uzn., ucnp.- M.: ©UIMATIIUT, 2009.- 312 c.
Ox3eMIusIpbl Beero: 10.
2. Briciias MaTemaTika B yIpakHEeHUs U 3a7adax : B 2 4., yue0. mocooue / I1. E. Jlanko [u
ap.]. — 7-e w3 .- M. : OO0 "UznarensctBo Onukce" ; M. : OO0 "U3znarensctBo "Mup u
O6pasoanue". U.1. — (2009,2008, 2007). - 368 c.
OK3eMIULSIPBI BCETO: 5
3. Beicias MaTemMaTyKa B yIpaXHEHUSX M 33j1a4ax : B 2 4., y4ed. mocobue aist By3oB / I1. E.

Hanko [u mp.]. - 7-e m31. - M. : OO0 "UzmarensctBo Oruke" : OO0 "UzmarenscTBo "Mup u
Oo6pasosanue".U.2. — (2009, 2008, 2006). - 448 c.



Dk3eMIusipsl Beero: 10

4. Martemaruka: yueonoe nmocodue / Ilon. pen. JI.H. )KypGenko, JI.A.Hukonosoit. — M.: Muppa-M,
(2013, 2012, 2009). — 496 c.

DK3eMIuIsIphl Beero: 31

5. CepebpsikoB A.B. DmemeHTapHBIH Kypc MaTeMaTW4eCKOW JOTWKH: yde0. mocobme. CapaTos:
Capar.roc.texH.yH-T, 2011.- 32 c.

DK3eMIUISIpHI BCEro: 7

6.  CepebOpsikoB A.B. Beenenne B Teoputo rpados: yued. mocodoue. Caparos: Capar. roc. TexH.yH-T,
2009. - 36 c.

Ox3eMIuIsApbl Beero: 20

7. Twmypman, B. E. Teopus BeposSTHOCTEHi M MareMaTHuecKash CTaTHCTHKa @ yueb. mocobue /

B.E.I'mypman. - 12-e uzg., nepepad. — M. : MznatensctBo HOpaiir, (2011, 2010, 2009).- 479c.
OK3eMIUISPHI BCETo: 8

8. I'mypman B.E. PykoBOACTBO MO pelIeHUIO 3aad MO TEOPUH BEPOATHOCTEH M MaTeMaTHYECKOMN
cratuctuke : yueb. mocodue / B.E. 'mypman. - 11-e uzn., nepepad. - M. : MzmarensctBo KOpaiit, (2011,
2010, 2009, 2006). - 404 c.

DK3eMIUISIphI Bcero: 9

9. Hosukos B.B. OcHOBBI uMHTETpaipHOTO HcUHCIeHUs: YuebHoe mocodue / B.B. HoBukos,
A.B. Cepebpsiko, FO.H. Harap. — Durensc: U3n-so OTU (dpumuan) CI'TY umenu ['arapuna
I0.A., 2016. — 64 c. 978-5-9905521-0-4 URL.: http://techn.sstu.ru/WebLib/22648.pdf (nara
obpamenusi: 20.06.2020). — Pexxum gocTyna: A aBTOPU3HP. MOIb30BaTENeiH

10. HosukoB B.B. OcHoBbI Teopuu BeposTHOcTei: YueOHoe mocobue / B.B. HoBukom. —
Ourense: U3n-Bo OTU (bunman) CI'TY umenu [Narapuna FO.A., 2016. — 59 c. ISBN 978-5-
9907991-1-0 URL: http://techn.sstu.ru/\WebLib/26673.pdf (nata obpamenus: 20.06.2020). —
Pexum noctyna: ast aBTOpU3HP. MOJIb30BaTENeiH

11. CepebpsikoB A.B. DneMeHTHI KOMOMHATOPHOTO aHAIN3a B 3a7adaX TEOPUU BEPOSTHOCTEU U
MoJlesIX ciaydaHsix rpados: yueOHoe mocobue / A.B. Cepebpskos, B.B. Hosukos, FO.H.
Harap. — Durensc: U3a-so OTU (¢pmman) CI'TY umenu I'arapuna FO.A., 2019. — 52 c. ISBN
978-5-9907991-9-6 URL:  http://techn.sstu.ru/WebLib/30297.pdf (mara oOpamieHus:
20.06.2020). — Pesxxum octyna: Jyisi aBTOPU3MP. MOJIb30BATEICH

12. Kpricbko A.B. HccnenoBanue onepauuii. 130panHble riaBsl: yue0. nocodue / A.B.
Kpricsko, A.B. Cepebpsikos, FO.H. Harap. Caparos: Capart. roc. texs. yu-1, 2014. 52 c. ISBN
978-5-7433-2764-5 URL.: http://techn.sstu.ru/MWebLib/16850.pdf (mara obparienus:
20.06.2020). — Pesxxum octyna: Jyisi aBTOPU3MP. MOJIb30BATEINCH

IIpoecpammmnoe obecneuenue u Hnmepnem-pecypcoi

B NOC OTHU CI'TY HaxonsATCst 37€KTPOHHBIE BEPCUU YUEOHBIX TOCOOUH IO CChUIKE
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=857&tip=4

JI1s1 THTEPAKTUBHBIX 3aHATUHI UCIIONB3YIOTCS PECYPCHI IO CCHUIKE
http://demonstrations.wolfram.com/topics.html?Mathematics#2

Texymuii KOHTpPOJIb MPOBOJUTCSA C HCIOJIB30BAaHUEM TECTOB B aJalTHUBHOW Cpele
tectupoBanus (ACT).

[IpomexyTouHas aTTecTalnys B CECCUIO TPOBOAUTCA ¢ ucnoab3oBaHueM ACT-TecToB.



http://techn.sstu.ru/WebLib/22648.pdf
http://techn.sstu.ru/WebLib/26673.pdf
http://techn.sstu.ru/WebLib/30297.pdf
http://techn.sstu.ru/WebLib/16850.pdf
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=857&tip=4
http://demonstrations.wolfram.com/topics.html?Mathematics#2

16. MaTepunanbHO-TeXHUYECKOe o0ecredeHne

Y4yeOHas aynuropus AJs NPOBeIeHUs 3aHATHI JIEKIMOHHOI0 THIIA

YKOMIUIEKTOBaHA CHEIMATU3UPOBAHHON MEOENIbI0 U TEXHUYECKUMHU CPEACTBAMU OOyUEHUS:
20 croioB, 40 cTynbeB; pabouyee MeCTO IIpenoaBaress; MapkepHas Jocka; mnpoekrop BENQ 631,
CTaIlMOHAPHBIN MPOEKIIMOHHBIN dKpaH, CUCTEMHBIN 070k (Atom2550/41'6/500, kinaBuaTypa, MbIIb)
HOJKJTIOUEHHBIN B CETh € BBIXOAOM B MIHTEpHET M IOCTYNOM B MH(POPMALHMOHHO-00pa30BaTENbHYIO
cpeny OTU (dwman) CI'TY wuvenn Tarapuna FO.A., ydeOHO-HarisaHBIE TOCOOUS,
o0ecreynBaroNe TEeMaTHIeCKHEe HILUTIOCTPALIUH 10 padoyeil mporpaMMe AUCIUIIIHHEI.

[Tporpammuoe obecnieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), GoogleChrome

Y4yeOHasa ayguTopusi IJsl NpPOBeJAeHHMs 3aHATHI NPAKTHYECKOr0 THIIA, TeKYILIero
KOHTPOJISI M MPOMEKYTOYHOI aTTeCTALMH, IPYNNOBBIX M HHAUBUAYAJIbHBIX KOHCYJIbTAIUI

YKOMIUIEKTOBaHA CHEMATU3UPOBAHHON MEOENIbI0 U TEXHUYECKUMHU CPEACTBAMU OOyUEHUSI:
20 ctomnoB, 40 cTynneB; pabodyee MECTO MPENoiaBaTelis; MyJbTUMeIniHas Jocka; mnpoekTop BENQ
631, cuctemubIit 610K (Atom2550/41'6/500, kn1aBuaTypa, MbIIIb), TOAKIIOUYEHHBIH B CETh C BBIXOJIOM
B MHTEepHET 1 10CTYynoM B HH(OpMannoHHO-o0pa3oBarenbHyto cpeny DTHU (pumman) CI'TY nmenun
[arapuna }O.A., yueOHO-HaArIsAHBIE TTOCOOMS, 00ECIEUYNBAIOIINE TEMAaTHYECKHE HILUTIOCTPALUH TI0
paboueii mporpamMme JUCHUTUTAHBI

[Tporpammuoe obecrieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), GoogleChrome, 1O myist MyTbTUMEAWIAHOM TOCKH.

Pabouyro nporpammy coctaBun noneHT kapeapst EMH Harap FO.H.



17. lono/iHeHMs1 ¥ U3MEHEHUsI B pado4eil mporpaMmme

Pabouas nporpamma nepecMoTpeHa Ha 3aceJaHuu Kadeapbl
« » 20 rojaa, mpoTokos Ne

3aB. kadenpoii / /

BHeceHnHbIe N3MEHEHUS YTBEPKICHBI Ha 3acelaHuN
YMKC/YMKH

« » 20  ropma, mporokos Ne
[Ipencenarens YMKH /

~




