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1. lleau u 3aga4y AUCHHUILIMHBI

Llenpio OCBOEHMS IMCIUILIMHEI «MaTeMaTHKA» SBISETCS NPUOOpPETEHUE CTYyICHTaMU
3HAaHUH W HAaBBIKOB, TO3BOJIIONIMX TPUMEHATh HMX IPH OCBOCHHM JAPYIHX JUCIHILIHH
00pa30BaTENBFHOTO NUKJIA M MOCIEAYIOMEel MpodecCHOHATEHOMN eI TeTbHOCTH.

Jis  fgocTWXeHHs STOM LeldM MpernojaBaHUe JUCHUIUIMHBI IPEANojiaraeT BBINOJHEHHE
CIICTYIOIIHX 3a/1a4.

1.1  03HaKOMHTH CTYAECHTOB C OCHOBHBIMH IOHSTHUSMH MAaTEMaTHKH M MaTeMaTHYECKUMHU
METOJIaMH,;

1.2  cnocoOcTBOBATH (dbopmMHpOBaHHUIO y CTYZECHTa 0000IIEeHHBIX IIPUEMOB
MCCIIEI0BATEIbCKOM eI TEeIbHOCTH, HAYYHOTO B3TJIs/1a HA MUD B II€JIOM,;

1.3. pa3BuTh y CTYJICHTOB MaTEeMaTH4YE€CKOE MBIIUICHUE, YTOObI Oyaymmii OakamaBp CMOT
MEPEHOCHUTH OOIIME METO/IbI HAYYHOW paboThl B pabOTY MO CIENHAIBHOCTH,

1.4  oOecnieuuTh BO3MOXHOCTH OBJAJEHHUS CTYAEHTAMH COBOKYIHOCTBIO MAaTeMaTHYECKHUX
3HAHWU M yMEHHH, COOTBETCTBYIOIIMX YPOBHIO OaKajiaBpa 110 COOTBETCTBYIOIIEMY MPOQIITIO.

Teopernueckass yacTh JUCIHMIUIMHBI M3Jaraercs B JIGKHMOHHOM Kypce. [lomyueHHbIE
3HAHMS 3aKPETUIIOTCS Ha MPAaKTHUECKHUX 3aHATUsAX. CamocTosTensHas paboTa mperycMaTpiBaeT
UCIIOJIb30BaHUE pecypcoB cetu MHTepHer, paboTy ¢ ydeOHMKaMM M y4e€OHBIMH TOCOOUSIMH,
HNOATOTOBKY K IPAKTUYECKUM 3aHSATHSAM, BBHIIOJHEHHE [OMANIHMX 3aJaHuil, TMOATOTOBKY K
KOHTPOJILHBIM paboTaM.

2. Mecto nucuuniiunbl B cTpykrype OOII BO

Nuctmmummna «Matemaruka» (b.1.1.5) Bxogut B 0a30Byl0 4YacTh OJIOKa JUCIHATUIHH
OCHOBHOM  oOpa3zoBaTenbHOW mporpamMMbl OakamaBpuata mo Hampasienuto 20.03.01
"TexnocdepHas 6€30MaCHOCTD"

3. TpeboBanus K pe3yjbTaTaM O0CBOEHUS M CHMIJIMHbI

Pe3ynabpTaThl  OCBOCHMS  JUCHMIUIMHBI  «MaTeMaTHKa» HalpaBlICHbl  OBIAJCHHE
CJICAYIOIUMU KOMIICTCHLIUAMU.
BIJICHUEM  KOMIIETCHIMSMH  CaMOCOBEPIICHCTBOBaHMs  (CO3HaHHME  HEOOXOIMMOCTH,
noTpeOHOCTh U crIocOOHOCTh 00y4aThes) (OK-4);
CHOCOOHOCTRIO paboTaTh camocTosTebHO (OK-8);
CIOCOOHOCTRIO K TO3HaBaTenbHOU AesrenbHoctr (OK-10);
CHOCO6HOCTBIO HCIOJIb30BATh 3aKOHBI U METOAbI MATEMATUKH, CCTCCTBCHHBIX, TYMAHUTAPHBIX U
9KOHOMUYECKUX HAyK MPH PelIeHUH HHKeHepHbIx 3amad ([TK-22).

CTyneHT 0JDKEeH 3HaTh. MaTEMaTHUKY B YAaCTH TaKUX pa3zelioB, KaKk reoMeTpus, anreopa,
MaTeMaTUYCCKUIl aHAIIN3, TEOPHUs BEPOSATHOCTEH M MaTeMaTHYECKasi CTATUCTHKA.

CTyneHT JOJDKEH YMEThb. peliaTh 3aJaud U3  Pa3lelioB TeoMeTpus, anredpa,
MaTeMaTUYCCKUI aHAIN3, TCOPUs BEPOATHOCTEH M MaTeMaTHYECKas CTATUCTHKA.

CTyI[eHT JOJIKCH BJIAJICTh. MCTOJaMU MaTEMAaTUUYCCKOI'O MOZACIINPOBAHUSA, OCHOBAHHBIMHA
Ha TaKuX pasjienax, Kak reoMeTpus, aredpa, MAaTeMaTHUSCKHI aHAIIN3, TEOPHUS] BEPOSTHOCTEH U
MaTreMaTHYeCKasi CTaTUCTHKA



4. PacnipenesieHue TPYA0eMKOCTH (Yac.) AUCHUIIMHBI IO TeMaM
M BUJaM 3aHATHH

Ne | Ne | Ne
Mo- | He | Te HanMenoBage Yacel/ 13 HUX B MHTEpaKTHBHOW (opme

oy- | Ae | Msl

TSI N TEMBI

Jlex- | Komnok- | Jlabopa- | Ilpak-
Bcero | mum | BUyMBI | TOpHBIE | THYeEC- CPC
KHe
1 2 3 4 5 6 7 8 9 10
1 cemecTtp
1 1.1 | BexTopsl, THHEHWHBIE OTIEPAIINH.

Ba3nc, KOOPpAUHATLI BEKTOpaA

1.2 | Cucrems! koopaunart. [Ipoeknumy,
HAIPABJISAIONINE KOCHHYCHI BEKTOPA

1.3 | CxansipHOE, BEKTOPHOE U
CMEeUIaHHOE POMU3BEICHUS

1.4 | YpaBHEHUE reOMETPUUECKON 72/4 2 6/4 64

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

1.5 | Jlunum BTOpOTO MOpsi/AKA HA
TUIOCKOCTH

1.6 | IloBepxHOCTH BTOPOr0 HOpPSIKA

2 2.1 | Marpulisl, JIMHCHHBIC OTIEPALIUY,
TpaHcnoHUpoBaHue. ONpeIeIuTeIu.
Panr matpuns

2.2 | CucreMsl THHEHHBIX 36/2 2/2 2 32

anre6pa1/meCKI/1x ypaBHeHI/Iﬁ

2.3 | YmHoxenue matpui. O6paTHas
MaTpuLa

3 3.1 | YucnoBsle MHOXECTBA.
IIpomexxyTKH Ha YUCIIOBOM OCH.
HauansHble noHsTus o
KOMIUIEKCHBIX YHCIIaX

3.2 | OO01ue MOHATHS O YUCIOBBIX

PyHKLIAX 36/2 | 2/2 2 32

3.3 | Ilpenen hyHKUMHA B TOUKE.
beckoHeuHO Maibie QYHKIIHH.
CBOHCTBa TIPEIEIIOB

3.4 | CpaBHeHHe OECKOHEYHO MaJTbIX

byHKITHI]
Bceero 1 cemectp 144/8| 6/4 10/4 128
2 cemecTp
4 4.1 | TIpousBoaHast GyHKLHUH.
Hduddepennnpyemast GyHKIUS.
Huddepennnan. [Ipasuna 86/4 4 6/4 76
i depeHunpoBaHus

4.2 | Teopembl O CpeaHEM LIS

T pepeHIIPYEeMBIX QYHKITHIA.
IIpaBuna Jlonutans. ®opmyna
Teilinopa




4.3

HccnenoBanne GyHKITHI:
MOHOTOHHOCTb, 9KCTPEMYMBI

4.4

HccnenoBanne GyHKITHI:
BBIMTYKJIOCTh, TOYKH Meperuoa.
ACHMITTOTHI

4.5

OYHKIIUN MHOTHX EPEMCHHBIX,
obmue mousTus. YacTHbIe
npousBoaHbIe. [IpaBuia
muddepeHIpPOoBaHUS

4.6

I'paaurieHT 1 Mpon3BoOAHAS 110
HAIPaBICHUIO

4.7

DKCTpeMyM (QYHKIMH ABYX
MIEPEMECHHBIX

IlepBooOpasnas GbyHKIHH,
HCOIPEICIICHHBIN HHTETPa

5.2

3ameHa [IepeMEHHOH,
UHTETPUPOBAHKE o YaCTAM,
UHTETPUPOBAHHE PalMOHABHBIX
Jpobeit

5.3

OrnpeneneHHbI HHTErpa.
Hurerpupyemsie (G YHKIHH.
®dopmyna Herorona-JlenOuuma

58/2

5.4

[punoxeHus OIPE/ICIICHHOTO
MHTErpaja

5.5

HecobcTBeHHbIE HHTETpaIbI

2/2

52

Bcero 2 cemectp

144/6

6/2

10/4

128

3 cemecTp
6 6.1 | HavambHbie MOHATHUS 0
muddepeHInaNBHBIX  ypaBHEHHSX.
YpaBHEHUs! IEpBOTO MOPsiAKa
6.2 | JIuneitnsie muddepennmansHbIe 35/4 212 22 31
ypaBHeHUs. CHCTEMbl JIMHEWHBIX
ypaBHEHHH IIEPBOTO MOPSIIKA
7 7.1 | 3HaKOIIOJIOXUTEIbHBIE  YUCIIOBBIC
psnsl.  3HaKo4epenyroImuecs |
3HAKOIIEPEMEHHBIEC YHCIIOBBIC PSIJIbI
7.2 | Crenennsie psiasl. Psagsr Teitnopa 48/2 2 2/2 44
7.3 | Tpuronomerpuueckue panasl Pypoe
8 8.1 | /IBoiiHble M OBTOPHbIE HHTET PAJIBI
8.2 | KpuBonuHeliHble HHTErpajibsl 110
JUIMHE JAYTM M 1O KOOpAWHATaM.
WHterpainsl, HE 3aBHUCSIIUE OT MYTH
VUHTETPUPOBAHUS 61/2 2[2 2 S7
8.3 | I[loBepXHOCTHBIEC MHTETPAIIBI
8.4 | CkamsipHble W BEKTOPHBIC IIOJIS.
Teopema ['aycca, Teopema Ctokca

Bcero 3 cemectp

144/8

6/4

6/4

132

4 cemecTp
9 9.1 | Cayuaitnoe coObITHE.
IpocTpaHcTBO JJIEMEHTAPHBIX
COOBITHIA. Onepanmn HaI 108/6 6/2 4/4 98
CITy4alHBIMH COOBITHSMH.
Knaccuueckass U reomerpuyeckas
BEPOSITHOCTh
9.2 | AKCHOMBI TCOPHH  BEPOSTHOCTH.
Teopema cnoxeHHs] BEPOSTHOCTEH.
VYcioBHas BEpOSITHOCTh, Teopema




YMHOXKEHUS BEpPOSITHOCTEH.
dopmyna TOJHOW BEpPOSATHOCTH,
dhopmyner batieca

9.3

[TocnenoBaTeIPHOCTE HE3aBHCUMBIX
ucnbeiTanuid. Popmynsl  bepryinmy,

JIOKaJIbHas

teopemMbl MyaBpa-Jlamaca

n HWHTETPaJIbHAA

9.4

Crnyuaiinas

pacnpenaeneHust, 00IIe CBONCTBA

BEeITMUMHA.  (YHKIIHS

9.5

Juckpernas ciydaiiHasi BeTWYWHA!
psax  pacupenencHusA, — (QYHKITHSL
pacnpeneneHus, YHCJIOBBIE
XapaKTePUCTUKU

9.6

HemnpepriBuas cinyvaitHast

BCJIMYHMHA:

pacrpceaciicHus BepOﬂTHOCTeﬁ,

¢byHKIHSA

YHCJIOBLIC XapPaKTCPUCTUKU

IJIOTHOCTh

pacmpeneiaeHus,

9.7

HopmanbsHoe pacmpeneneHue. 3aKoH
OOJIBIINX YHCET

9.8

OCHOBHEBIE

MaTeMaTHIEeCKON CTaTUCTUKH.
Toueunsle u WHTCPBAJIBHBIC OICHKU

TIOHATHSA

9.9

DeMEHTHI
aHajau3a

KOPPEISIIHOHHOTO

Bcero 4 cemectp

108/6| 6/2

4/4 98

Bcero o pucrumnianne

540/28| 24/12

30/16 | 486

5. Conepxxanue JEKIIHOHHOTO Kypca

Ne Bcero Ne TeMma JieKuMH. YuebHo-
TeMbl | YacoB |JeKIHH Bomnpocel, oTpadarbiBaeMble Ha JIEKIIMU MeTOoAHYecKoe
olecreyeHue
1 2 3 4 5
Bekropsl, tuHeliHbIe onepayy. basuc, KoopauHATHI BEKTOpa
Cucrembl koopauHar. IIpoeknuu, HampaBiSIOMIME KOCHHYCHI
BEKTOpa
CkamnsipHO€, BEKTOPHOE W CMEIIIAHHOE MTPOM3BEACHUS
1.1-1.6 2 . [1-3]
VYpasuenue reomerpuueckoii ¢uryper. Ilmockocts. Ilpsmas Ha
TUTOCKOCTH ¥ B TIPOCTPAHCTBE.
JluHUT BTOPOTO MOPSAIKA HA TUNIOCKOCTH
TloBepxHOCTH BTOPOTO MOPSAKA
Marpursr, JIMHEWHbIC ornepanu, TPAHCIIOHUPOBAHUE.
2123 2 Onpenenmenﬂ.u Panr MaTpuIs! § [1-3]
CucTeMbl TUHEHHBIX anreOpandecKux ypaBHEHUH
Ymuoxxenne Matpun. OOpaTHas MaTpuna
Yucnossie MHOXeCTBa. [IpoMexxyTku Ha yucioBoi ocu. HauanbHbie
MOHSATHUS O KOMIUICKCHBIX YHCIIaX
OO1mue MOHATHS O YUCIOBBIX (PYHKIUSIX
3.1-34 2 . [2,3]
Ipenen ¢pynkuuu B Touke. beckoneuno mansie pynkuun. CBoiicTBa
IPE/ICIIOB
CpaBHeHne OECKOHEUHO MaJIbIX (DYHKIMI




ITpomsBomHas byHKIIAA. Huddepenumpyemast byHKITHS.
Huddepennman. [Tpasuna nuddepennmpoBanus

Teopemsr 0 cpenneM mist nuddepenmpyemsix Gyakuii. [IpaBuna
Jlonmrans. ®opmyna Teitnopa

HccnenoBanue GyHKIUI: MOHOTOHHOCTD, 9KCTPEMYMBI

4.1-4.7 4 HccnenoBanne  (GyHKOWH:  BBITYKJIOCTh, TOYKH  Tieperuoa. [2,3]
ACHUMIITOTBI
OYHKIIUM MHOTHUX T[EPEMEHHBIX, oOImme moHATUA. YacTHble
npousBoHbie. [IpaBuna qudpepeHnmrpoBanus
I'paaueHT ¥ NPOU3BOIHAS IO HAPABJICHUIO
OkcrpeMyM QYHKIUH ABYX MEPEMEHHBIX
[TepBooOpa3Has GyHKIUHU, HEOTIPEICIICHHBIN HHTETPAT
3aMeHa NepEeMCHHOM, HHTETPUPOBAHKE 110 YacTsAM, HHTCTPUPOBAHUE
palMoOHaIBHBIX Apo0eit
5.1-55 2 Onpenenennplii uHTerpasl. MHTerpupyembie ¢yHkuu. Dopmyria [2-4]
Hetorona-Jleiibruma
[IpunoxeHns onpeeneHHOro HHTerpaia
HecoGcTBeHHBIE HHTETPAITBI
Hawanpaple moHATHS 0  IudQepeHINanbHbBIX  yPaBHEHUSX.
2 YpaBHEHUS IEPBOTO NOPsiAKa
6.1,6.2 . . [2,3]
Jluneitaple nuddepeHnuanbabie ypaBHeHUS. CHCTEMBI JIMHEHHBIX
YpaBHCHHIA TICPBOTO MOPSIKA
3HAKOIOIOKHUTEIIbHBIC YUCIOBBIC PsIbl. 3HAKOYCPEAYIOIIHMECS |
3HAKOIICPEMCHHBIC YHCIIOBBIC PSJIbI [2,3]
7.1-7.3 2 Crenennsie psaabl. Psas Teitnopa
Tpuronomerpuueckue psaasl Dypre
JIBOViHBIE 1 TOBTOPHBIE UHTETPAIIBI
KpuBonmaeliHble WHTErpaisl MO ITUHE AYTH W 10 KOOPAWHATAM.
8.1-8.4 2 WHTerpasl, He 3aBUCSINUC OT IIyTH HHTETPUPOBAHUS [2,3]
[ToBepXHOCTHBIE HHTETPAIIBI
CkansipHble 1 BeKTOpHBIE oysl. Teopema 'aycca, Teopema CTokca
Crnydaiinoe coObiTHe. [IpoCcTpaHCTBO 3IIEMEHTApHBIX COOBITHH.
Onepanuu  Han Ccioy4alHbIMH — CcOObITHAMHU. Kiaccuyeckas U
TCOMETPUYECKAsi BEPOSITHOCTh
AKCHOMBI TEOPHH BEPOSITHOCTH. TeopeMa CI0KEHUST BEPOSATHOCTEIHA.
VYcioBHasE BEPOSATHOCTh, TEOPEMa YMHOXXCHHS BEPOSTHOCTCH.
dopmyra nosHOH BeposiTHOCTH, (hopMyJsl baiieca
TlocnenoBaTenbHOCTh ~ HE3aBUCHUMBIX  WCIHBITaHUK.  Dopmyibl
Bepnymum, nokansHas U MHTErpasibHas TeopeMbl MyaBpa-Jlamnaca
9.1-9.9 6 Crnyuaiinas BenmruuHa: GyHKITUS pacnpeieeHns, o0nue cBOWCTBa [2-4.6.7]
JluckpeTHas CilydaifHas BEMUYWHA: P pacrpencieHus, (yHKIUS Y
pacripenieieHusl, YICIOBbIe XapaKTePUCTHKH
HenpepreiBHast ciydaiiHass BeNMYHMHA. IUIOTHOCTH pAacHpeleCHUS
BEPOSTHOCTEH, byHKIHS pacnpeneneHus, YHUCIIOBEIC
XapaKTCPUCTUKH
HopmanbsHoe pacnpenencaue. 3ak0H OOJIBIINX YHCET
OCHOBHBIC TIOHSATUS MaTEMaTHYCCKOW CTATUCTHKH. TOYCUHBIE W
WHTEPBAJIbHBIC OLICHKU
DNeMEHTBI KOPPEISIIIMOHHOTO aHAIN32
6. Conep:xaHue KOJUIOKBHYMOB
Ne Bcero Ne Tema kosutokBHyMa. Bornipockl, oTpadaTbiBaemMblie HA Y4eOHO-
TEMbI | YaCOB (KOJIJIOKB KOJVIOKBUYME MeTOANYECKOEe
Hyma o0ecreyeHue
1 2 3 4 5




7. IlepeyeHb NPAKTHYECKUX 3AHATHI

Ne Bcero Ne TeMa npakTU4ecKoro 3aHsATHs. 3alaHus, BONPOCHI, YyeoHo-
TEMbI | YaCOB (3aHATUA OTpaﬁaTbIBaeMbIe Ha MPAKTUYCCKOM 3aHATUHA METOAUYECKOE
ob0ecrieyeHue
1 2 3 4 5
Bexkrtopsl, nuHeiiHbIe onepanuu. ba3uc, koopiMHATHI BEKTOpa
Cuctempl KkoopawHat. [Ipoekiuy, HampaBIAIOMKE KOCHHYCHI
BEKTOpa
CkalsipHO€, BEKTOPHOE M CMEIIAHHOE MTPOU3BEACHUS
1.1-16 6 VpaBHeHue TreoMeTpuueckoi ¢urypbl. Ilnockocts. Ilpsmas Ha [1-3]
IUTOCKOCTH H B IPOCTPAHCTBE.
JIluHMM BTOPOTO MOPSIKA HA TUNIOCKOCTH
[ToBepXHOCTH BTOPOTO MOPsIKA
Marputisl, JIMHEWHBIE omnepam, TPaHCIIOHUPOBAHUE.
Omnpenenureny. Panr matpumbt
2.1-2.3 2 CucteMbl IMHEHHBIX alreOpanyecKux ypaBHEHHN [1-3]
YmHoxenue matpuil. OOpaTHasi MaTpuIa
UucnoBsle MHOXKeCTBaA. [IpoMexxyTkH Ha ynciaoBod ocu. HauanbHble
MOHATHUS O KOMIUICKCHBIX YHCITaX
OOmire MOHATHS O YUCIOBBIX (PYHKIIHAX
3.1-34 2 . [2,3]
[Ipenen ¢pyakuuu B Touke. beckoneuno maneie GpyHkiuu. CBoiicTBa
MIPeIeIoB
CpaBHeHHEe OECKOHETHO MaJbIX (DYHKIMH
[IpousBoHas (dbyHKINN. Jubdepenmupyemas GbyHKITHS.
Jubdepennman. [Ipasuna nuddepenupoBanus
Teopembr 0 cpenneM i nuddepennupyemuix GyHKIui. [IpaBuia
Jlonutans. ®opmymna Teitnopa
HccnenoBanue GyHKIMNA: MOHOTOHHOCTh, 3KCTPEMYMEBI
4.1-4.7 6 HccnenoBanne  QyHKumMil:  BBITYKIOCTh, TOYKM  Ieperuoa. [2,3]
AcUMITOTHI
OYHKIMKM MHOTHX IEPEMCHHBIX, OOIIMe TMOHATUA. YacTHbIC
npousBoubie. [IpaBuna quddepeHupoBanus
I'paaneHT M MpOW3BOAHAS IO HATIPABIICHUIO.
DKcTpeMyM (PYHKIMH ABYX TEPEMEHHBIX
[TepBooOpa3zHast pyHKIMH, HEOTIPEACTCHHBINH MHTETPAIT
3aMeHa MepEeMEHHOM, HHTETPUPOBAHUE IO YACTSM, HHTEIPUPOBAHKE
palMOHANBHBIX APOOCit
5.1-55 4 Onpenenennslii uHTerpan. Wurerpupyemsie ¢ynknun. dopmyna [2-4]
Herorona-JIeitOnuma
[punoxeHus OnpeeIiCHHOrO HHTErpaia
HecobOcTBeHHBIE HHTETPATTHI
Havanpepie moHATHS 0  auddepeHIUanbHBIX — YpaBHECHUSX.
YpaBHeHUs IEPBOTO MOPsIIKA
6.1,6.2 2 DNeMEeHThl TeOpHUW JUHEHHBIX AudQepeHInanbHbpIX ypaBHEHUH. [2,3]
Jluneitaple ypaBHeHHS BTOporo mopsiaka. CHCTEMBI JIMHEHHBIX
YpaBHCHHY TIEPBOTO MOPSIKA
3HAKOMOJIOXKHUTENbHBIE YUCIIOBBIE PSABI. 3HaKOUYEpeOyIommecs u
3HAKOIICPECMCHHBIC YHCIIOBBIC PSIIIbI
7.1-7.3 2 Crenennsie psaabl. Psaasr Teitnopa (2,3]
Tpuronomerpuueckue paast Oypse
JIBoliHBIE Y IOBTOPHBIE HHTEPaAJIbl
KpuBosuHeiHbIe WHTETpaibl MO JJIUHE JYTH U 10 KOOPAWHATAM.
WuTerparsl, He 3aBUCSIIUC OT yTH UHTCTPUPOBAHHUS
8.1-8.4 > [ToBepXHOCTHBIC HMHTETpalibl IO IUIONIATN IOBEPXHOCTH H II0 2,3]

KOOpJIUHATaM
CkansipHble U BEKTOpHBIE MOJIS. ['paaueHT, AUBEPreHIusl U pOTOp.
ITorokx u nmpkynsuusa BekropHoro nois. Teopema ['aycca, Teopema
Croxkca




9.1-9.9

Cnydgaiinoe coObiTHe. [IpoCTpaHCTBO 3IIEMEHTAPHBIX COOBITHH.
Onepanuu  Hax CIOydaHBIMH  cOOBITHSAMH. Kitaccmueckas u
reoMeTprYecKasi BEpOATHOCTh

AKCHOMBI TEOPUH BEPOATHOCTH. TeopeMa CIOKEHHUsI BEPOSTHOCTEH.
YcnoBHas BEpOSITHOCTh, TEOpeMa YMHOXKEHHS BEpPOSTHOCTEH.
dopMmyIa oJTHOM BepOsSITHOCTH, hopmysisl batieca
[MocnenoBarenbHOCTh  HE3aBUCUMBIX — HCHBITaHUA.  DopMyIibl
Bepnyny, nokanpHas ¥ HHTETpajibHas TeopeMbl MyaBpa-Jlamaca
CrnyyaiiHas BeIMYMHA. QYHKIUS pacpeieICHuUs, OOIIIe CBOMCTBA
JluckpeTHast cimydaifHas BEeIMYWHA: PsAJ pacupeiciicHus, (QyHKIus
pacnpeeNneHus, YUCI0BbIle XapaKTePUCTUKHI

HempepbiBHast cnyyaiiHasi BeJMYMHA: IUIOTHOCTh paclpeaeieHus
BEPOSATHOCTEH, ¢byHKIHA pacrpeneneHus, YHUCIIOBEIE

[2-4,6,7]

XapaKTePUCTUKU
HopwmansHoe pacnipenenenue. 3akoH OOJBITUX YUCEI

HWHTEPBAIbHBIC OLICHKU
OeMeHTHI KOPPESIIIOHHOTO aHAINn3a

8. IlepedeHsb J1abopaTOpHbIX padoT

OCHOBHBIC TIOHSTHS MaTEMaTHYECKOM CTATHCTHKU. TOYCYHBIC M

Bcero
4acoB

HaumeHnoBanue j1abopaTopHoii padoTsl. 3axaHusl, BONPOCHI,

oTpadaTrbiBaeMble HA JIA0OPATOPHOM 3aHATHHU

Y4uedHO-
MeTOoAnYecKoe
odecmeyeHue

4

3

9. 3apaHus ISl CAMOCTOSITEIbHOI Pa00THI CTY1€HTOB

Ne Bcero
TeMBI| YacoB

3anaHusi, BONPOCHI, VI CAMOCTOSATEIbHOTO
U3y4eHus

Y4yedHO-
MeTOoAuYecKoe
odecmeyeHue

3

4

1.1-

1.6 o4

Bexkropsl, nuHeliHble onepaunu. basuc, KOOpUHATH BEKTOpa
Cuctembl koopauHat. Ilpoekuuu, HampaBisIOIIME KOCHHYCHI
BEKTOpa

CkanspHoe, BEKTOPHOE U CMEIIaHHOE IPOU3BEICHUS

VYpasuenue reomerpudeckoit ¢urypsl. Ilmockocts. Ilpsmas Ha
TUTOCKOCTH U B TIPOCTPAHCTBE.

JluHUT BTOPOTO MOPSAIKA HA TUIOCKOCTH

TloBepxHOCTH BTOPOTO MOPSAKA

(1-3]

2.1-

2.3 32

Martpuisl, JINHEHHEIE
Onpenenureny. Panr matpuiisl
CucteMbl TMHEHHBIX anreOpanyeckux ypaBHEHUN
Ymuoxenne Matpun. OOpaTHas MaTpuna

orepanmnu, TpaHCIIOHUPOBAHUEC.

(1-3]

3.1-

3.4 32

UucnoBele MHOXKecTBa. I[IpoMeXyTKM Ha  4YHUCIOBOH
HauanpHble MOHATHS O KOMIIEKCHBIX YHCIAX

OO01mye MOHATHS O YUCIOBBIX (QYHKITUAX

Ilpenen ¢ynknoum B TOuke. beckoHeuyHo Maible (QYHKITHH.
CBo¥icTBa TIpEIEIIOB

CpaBHeHne 0€CKOHEYHO MaIbIX (DYHKIWH

OCH.

[2,3]




IIpomsBomHass  QyHKIHH. Huddepenuupyemas  GyHKIHSL.
Huddepennman. [Tpasuna nuddepennmpoBanus

Teopemsr 0 cpenneM i nuddepeHmpyemMbix GyHKuH. [IpaBuna
Jlonmrans. ®opmyna Teitnopa

HWccnenoBanne GyHKIMNA: MOHOTOHHOCTB, 3KCTPEMYMBI

[2,3]

4.1- ..
47 76 WccnenoBanne  QyHKIWA.  BBIMYKIOCTh, TOYKH  Ieperuda.
ACHUMIITOTBI
@yHKIMM MHOTMX IepeMEHHbIX, oOmue mnoHATHi. YacTHble
npousBoHble. [IpaBuna aud dpepeHuupoBanms
I'pamueHT 1 IpOM3BOHAS 110 HANIPABIICHUIO.
OkcTpeMyM (QYHKIUH ABYX IEPEMEHHBIX
ITepBooOpa3Has pyHKIMH, HEOTIPEACTECHHBI HHTETPAIT
3ameHa TIepEeMEHHO}A, HHTETPUPOBAHHE o 4acTaM,
WHTETPUPOBAHIE PALMOHAIBHBIX APO0ei
5.1- 52 Omnpenenennslii uHTerpan. Murerpupyemsie Qynkuun. dopmya [2-4]
5.5 Herorona-JleiiGuuma
[TpunosxeHuns: onpeesIeHHOTo HHTErpana
HecoOcTBeHHbIE HHTETrpaIbI
Havanpapie moHsATHS O JOudQepeHINaNbHBIX  YPaBHCHUSIX.
YpaBHEHUs! [IEPBOTO TOPsAKA
6.1,6.2 31 | DneMeHTBl TEOpUH JHMHEHHBIX AU(PPEepeHINATBHBIX ypaBHEHHUH. [2,3]
Jluneiinple ypaBHEHHS BTOporo mopsaka. CHCTEMBI JHMHEHHBIX
YpaBHEHHH NIEPBOTO MOPSIKA
3HaKOIOJIOKHUTENbHBIE YHCIOBBIE PAIBI. 3HAKOYEpEAYIOMIHEcsS M
7.1- a4 3HAKOTIEPEMEHHBIC YHCIIOBBIC PSIIBI 2,3]
7.3 Crenennsie psgsl. Psper Teitnmopa TpuroHoMeTpudeckue psibl '
Dypbe
JIBoiiHBIE ¥ TOBTOPHBIE MHTETPAJIBI
KpuBosmHeiiHple MHTETpaibl MO JUIMHE AYTH U 10 KOOPJHHATaM.
WHTerpainbl, He 3aBUCSIINE OT IIyTH HHTETPUPOBAHUS
8.1- 57 [ToBepxXHOCTHBIE HWHTErpajbl MO IUIOMIAANW IOBEPXHOCTH M IO 2,3]
8.4 KOOpJIHATAM !
CkansipHBIC ¥ BEKTOPHBIC TOJSL. I'paguenT, TuBEepreHnns 1 poTop.
Tlorok u nupkynamnus BekTopHoro nossi. Teopema ["aycca, Teopema
Croxca
CnyuaitHoe coObitue. IIpocTpaHCTBO 3JE€MEHTapHBIX COOBITHIA.
Omnepayu  Haj ciaydyalHBIMH coObITHsAMH. Kiaccuueckas w
reoMeTpuyecKas BeposITHOCTh
AKCHOMBI ~ TEOpPHM  BEPOSITHOCTH. Teopema  cioxeHus
BEPOSITHOCTEH. YCIIOBHAsi BEPOSTHOCTh, TEOpEMa YMHOXKEHHS
BepositHOcTel. DopMyIia oIHOK BeposiTHOCTH, (hopMyIbl baiieca
TlocnenoBaTenbHOCTh ~ HE3aBUCUMBIX  HUCHBITAHUA. Dopmyibl
bepnymnu, nokansHas U MHTErpasibHas TeopeMbl MyaBpa-Jlamnaca
9.1- Crnydaiinas BenmruuHa: GyHKITUS pacnpeeeHns, o0nue cBoWcTBa
9.9 98 JuckpeTHas ciay4aiiHas BENWYHMHA. PSII paclpenesieHus, GpyHKIus [2-4,6,7]

pacrpeseneHus, YUCIOBbIE XapaKTEPUCTHKN

HenpepbiBHast city4aiiHas BeJIWYMHA: IUIOTHOCTH DPacHpeaeieHHs
BEPOSATHOCTEH, GbyHKIMS pacnpeneneHus, YHCIIOBBIE
XapaKTEePUCTUKU

HopwmanbHoe pacripenenenue. 3akoH OOJIBIINX YUCE

OCHOBHBIE TOHATHS MAaTE€MaTHUYECKONM CTAaTUCTHKU. ToueuHble U
HMHTEPBAJIbHBIC OLICHKU

D1eMEeHTBI KOPPEISIMOHHOTO aHAIN3a

10. PacueTHo-rpajduyeckasi padora
HE MPEeAyCMOTpPeHa Y4EOHBIM IJIAHOM




11. KypcoBas paGora
HE NPEAYyCMOTPEHA YYEOHBIM IJIAHOM

12. KypcoBoii nmpoekT
HE MPEAYCMOTPEH Y4EOHBIM TIIAHOM

13. ®ona oueHoYHbIX CPeICTB A5l NPOBEIeH s IPOMEKYTOYHOM aTTecTaluu
00y4JaroIMXcsl O JUCIAILIHHE (MOTYJTI0)

st onenku ocBoenust kommnerennuii OK-4, OK-8, OK-10, [1K-22 ycranoBieHbI

nopoeoswiii ypogens. 30-596amnoB nmpu ACT-TecTupoBaHuH, OTBET HA TEOPETUUYECKUI BOIMPOC,
He TPeOYIONNA TOKa3aTeIbCTBA

npoosunymulii yposenv. 60-79 6amnoB mpu ACT-TecTUpoBaHHWU, OTBET HA TEOPETHUECKUU
BOITIPOC, HE TPEOYIOIIHIA J0KA3aTEeIbCTBA, PEIICHUE 3a1a4un

svicokuti ypogenw. 80-100 GamnoB mpu ACT-TecTHpoBaHWHM, OTBET C JOKa3aTeIbCTBOM Ha
TEOPETHUYESCKHIA BOIIPOC, PEIICHHE 3a1a41

BOHpOCLI AJIF IK3aME€Ha H 3a4eTa

(1 cemecTp)

1.  Bekrtop, AnuHa BEKTOpa, KOJUIMHEApHbIE M KOMIUIAHAPHBIE BEKTOPHI, paBHbIE BEKTOPHI,
CBOOOIHBIN BEKTOP — ONPECIICHUS U TPUMEPHI

2.  JluHeiiHple omepanuy HaJl BEKTOpAMU — OTIPEICIICHHS ¥ IIPUMEPHI, CBOWCTBA OlepaIuii

3.  basuc —onpenenenue u mpumep

4,  Teopema 0 pa3yIoKEHUHU BEKTOpa Mo 0a3ucy

5. JIuHeitHbIe onepaluy HaJl BEKTOpaMU B KOOPAMHATAX

6.  JlexapToBa, MojsipHas U LWIMHIPUYECKAsE CUCTEMbl KOOPAUHAT

7.  KoopauHatbl BeKTOpa, y KOTOPOTO 33/1aHbl HAYaJI0 U KOHEIl

8.  JlemeHue oTpe3ka B 3aJaHHOM OTHOIICHHUH

9.  Hamnpasnsromnye KOCHHYChI BEKTOPa U MPOSKIIMH BEKTOPa Ha KOOPJMHATHEBIE OCU

10. CkanspHOE IPOU3BEICHUE BEKTOPOB — OMpEIe/IeHNEe U OCHOBHBIC CBOMCTBA

11. BeipaxkeHue CKaIIpHOTO MPOU3BEACHUS Yepe3 KOOPIUHATHI BEKTOPOB-COMHOKHUTEINEH

12. ®opmynbl A BEIYACICHUS PACCTOSHUS MEXITY TOUYKAMHU U YTJIa MEXKTYy BEKTOpaMu

13. BekropHOE Mpou3BeIACHUE — OMpeiesieHrne 1 o0me cBoicTBa. [Ipu3HaK KOIIMHEAPHOCTH
BEKTOPOB

14. CwmemanHoe TpoOW3BEACHHE — oOmpeneleHne u  oOmme  cBoiicTBa.  [Ipu3Hak

KOMIUTAHAPHOCTU BEKTOPOB

15. IloayuuTh BEKTOPHOE YPaBHEHHE IIOCKOCTH

16. TlomyuuTh BEKTOPHOE YpaBHEHHE TUIOCKOCTH, TPOXOISIIEH Yepe3 TpU 3aJaHHbIC TOYKH

17. Teopema 0 KOOpAMHATAX BEKTOPA, HOPMAIBLHOTO K INIOCKOCTH

18. [loxyuuTs mapamMeTpUYECKOE YpaBHEHUE MPSMOKN Ha TIIOCKOCTH

19. IlonayunTh KAHOHMYECKOE YpaBHEHHUE MIPSIMOM Ha MIIOCKOCTH

20. TIlomyuuTh ypaBHEHHUE NMPSMOH B OTpE3Kax

21. Teopembl 0O KOOPAMHATAX BEKTOPOB, MEPIIECHANKYISIPHOTO U HAIIPABIISIFOIIETO /ISl IIPSMO
HA TUIOCKOCTH

22. Teopema o npu3HaAKe MapaLICILHOCTH MPSIMBIX Ha TUIOCKOCTH

23. TlomyunTh BEKTOPHOE U APAMETPUIECKOE YpaBHEHHUS MPSIMOM B IIPOCTPAHCTBE

24. TlomyunTh KAHOHUYECKUE YPaBHEHUS MPSIMON B IIPOCTPAHCTBE

25. Dmmrc — onpeaeneHrue 1 OCHOBHBIE CBOMCTBA



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

36.

37.

38.
39.

40.

41.

GREN

46.
47.

48.

49.
50.
51.
52.
53.

55.

=

agRrwd

DoKaIbHOE CBOMCTBO 3JIIUIICA
Teopema 0 CBOMCTBE AUPEKTPUC DILTUTICA
®doxaabHOE CBOMCTBO TUIEPOOIIBI, CBOUCTBO JUPEKTPUC THITEPOOITBI
TeopeMa 0 CBOMCTBE aCUMIITOT THITEPOOJIBI
[Tapabona — onpeneneHrne U OCHOBHBIE CBOMCTBA
Teopema 00 3KCIIEHTPUCUTETE MapabOIIbI
OO111e MOHATHUS O TOBEPXHOCTSAX BPAILICHHS
[ToBepXxHOCTH BTOPOTO MOPSI/IKA: IPHUBECTH MIPUMEP C Pa300pOM CBOICTB
OO01u11e MOHATUS O IMIMHAPHIECKUX MTOBEPXHOCTAX
Marpuua — aath OonpeaeeHue U IpUBECTH IpuMep. JInHelHble onepanyuy HaJl MaTpULLAMU
— OIpeneNieHus, CBOICTBA, NpUMEpbl. TpPaHCIOHMPOBAHHE MAaTPUIBI — ONpEICICHHE,
npuMep
Onpenenutenb KBaJpaTHOW MAaTpPHUIBI NMPOU3BOJIBHOTO MOpSAAKAa — JaTh OIpeJesieHHe,
NPUBECTH MPUMEP BBHIUMCIICHUS Yepe3 pa3ioKeHue 1o MepBoil CTPOKe
CdopmynupoBath 0€3 10Ka3aTEIHCTBA CICAYIONINE TEOPEMBI.
- 00 ompenenuTene TPAaHCIIOHUPOBAHHON MaTPHIIbI,
- 0 IEPECTAHOBKE CTPOK B OINPEAETIUTEIIE,
- 0 Pa3JIOKEHUH OMPEICITUTENS 110 IPOU3BOJIBHOM cTpoKe (CTOI0IY)
OO6u1me cBoiicTBa onpeaenuTeNnei
BekTop-cTonbern, JMHEWHas KOMOWHAIMS BEKTOP-CTOJOIOB, TOHATHS O JIMHEHHOMN
3aBHCUMOCTH U HE3aBHCHUMOCTH CHUCTEMBI BEKTOP-CTOJIOIIOB
MuHOp mpoM3BONIBHOTO ToOpsiaka (ompeneneHwe, npumep). basucHbIi  MHHOP
(ompenenenue, npumep). Panr matpuisl (onpeaenenue, npumep). Chopmynuposars 6e3
JI0Ka3aTeNNbCTBA TEOPEMY O PAHT€ MATPUIIBI.
Cucrema nwuHeiiHbIX anreOpamdeckux ypaBHeHuit (CJIAY), wmartpuma CJIIAY wu
pacmmpenHas matpuna CJIAY —onpenenenust 1 npuMepsl.
Teopema Kponekepa-Kanenau
[TpaBuino Kpamepa
YMHOXEHHE MaTpHUI] — ONIPEJEIIEHNE, CBOMCTBA OIEpallu, IPUMEP
ObparHass matpuma — ompexaeneHue. CBOWCTBa omepanuu OOpaIIeHUs MAaTPHIIbL.
CdopmynupoBath 6e3 10Ka3aTeNbCTBA TEOpEMY 00 0OpaTHON MaTpHILIe
CobcTBeHHbBIE BEKTOPHI U COOCTBEHHBIE YUCIIa KBaAPATHOW MaTPUILIbI
Anrebpanyeckas ¢opMa KOMIUIGKCHOTO 4YHCHIA; apu(METHYSCKHe Omeparuu  Haj
KOMIUIEKCHBIMU YHCIIaMH, IPEACTAaBIEHHBIMU B airedpanyeckoit popme
Tpuronomerpudeckas opMa KOMIIJIEKCHOTO YMCIIa;, YMHOKEHHE, JeTICHHE U BO3BE/ICHUE B
CTENeHb KOMITJICKCHBIX YHCEJ, TIPEACTABICHHBIX B TPUTOHOMETPHUYECKON (hopme
W3BrieyeHre KOpHs CTENEHU N U3 KOMITJIEKCHOTO YHUCIIa
UYucnosas Gyskius. CBOMCTBA YUCITOBBIX (PYHKITUI
[Ipenen pyHKkuMU B TOUKE
HenpepsiBHOCTh QyHKITMHN B Touke. Kitaccudukanms Touek pa3pbiBa
TeopeMa 0 IepBOM 3aMeUaTEIbHOM MPEIEIE U CICACTBUSA U3 HEE
TeopeMa 0 BTOpOM 3aMedaTeIbHOM IIPEEIIe U CIEICTBUS U3 Heé
OKBHUBaJICHTHbIE (DYHKIIMH, X IPUMEHEHUE JIJIs1 BHIYMCIICHUS TPEIEIIOB
(2 cemecTp)
[TpownsBoaHas GyHKIMH B TOYKE:. ompenenaeHue, npuMmepbl Oynkmnus, nuddeperupyemas
B TOUKE: ONPEIEIICHNE
Teopema o npousBoaHON AU PepeHnupyemMon PyHKIUN
Teopema o HenpepbIBHOCTH JU(PepeHIpyeMont GyHKIUN
['eoMeTpuyecKuii CMBICT MPOU3BOIHON U AuddhepeHIrana
[IpouzBoaHbIe BTOPOTo U 00JIee BHICOKUX MOPSIKOB
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[IpousBoaHast CyMMBI, IPOU3BEIEHUS U YacTHOTO AuddepeHunpyemMbIx QyHKIHMA

[Ipou3BoaHas 06paTHOMN (yHKIIUN

[IpousBoaHas COXHON (QYyHKIUU

Teopema @epma u Teopema Posis

Teopema Ko u reopema Jlarpanska

[MpaBua Jlonurans miist neonpenenennocreit [0/0] u [oo/o0]

[IpencraBnenne pyHKIMU ¢ TOMOLIbIO popmyisl Teitnopa

[Tpr3HaKk MOHOTOHHOCTH (PYHKIIUU

OKcTpeMyM (pyHKITUH: ONpeaesiCHHE U IIpUMep

Heobxoaumbie ycinoBus 3KkcTpeMyMa GyHKIIUHA OAHOU MepEMEHHON

JlocTaTouHble yCIOBUS SKCTpeMyMa (PYHKIIUU OHOM epeMeHHON

JloctaTouHble YCIOBUS SKCTpeMyMa sl GyHKIIMH, UMEIOIEl BTOPYIO MPOU3BOAHYIO

Beimykiiocts GyHkimu BBepx (BHH3). Todku nepernoda

HeobOxoaumble ycioBHs HAMHYUS TOYKU TTepernda

JlocTaTouHble yCIOBUS HATMYMS TOYKH Mepernoda

HaxknoHnHble 1 BepTHUKaJIbHbIE aCUMITOTHI Fpaduka QyHKINH

I'paduk GpyHKIMU IBYX IEPEMEHHBIX, OKPECTHOCTh TOYKH Ha KOOPIMHATHOM MIIOCKOCTH

[Tpenen pyHkuMM IBYX NEPEMEHHBIX, HEMPEPHIBHOCTh PYHKIIMH JBYX MEPEMEHHBIX

[TonmHOE M YacTHOE MpHpAILEHHs], YACTHBIC TIPOU3BOIHBIE

Huddepennmpyemas GyHKIUS IBYX TEPEMEHHBIX

Teopema 0 IPOU3BOIHON CIIOKHON (DYHKIIMU ABYX MEPEMEHHBIX

['paauieHT U MpOU3BOAHAS 110 HANPABICHUIO

OKkcrpeMyM (PyHKITUH IBYX IEPEMEHHBIX, HEOOXOAUMBIE YCIOBUS IKCTPEMyMa

JloctaTouHble YCIOBUS SKCTpeMyMa (QYHKIIMH JIBYX MEPEMEHHBIX

[lepBooOpa3nas GyHKIMH, HEOTPEACTICHHbBIN HHTETpal

Teopema 0 MHOKECTBE TIEPBOOOPA3HBIX (PYHKITUH

OO0u1me cBoicTBa HEONPEEICHHOTO HHTETpalla, OCHOBHBIC TAOIUYHBIE TIEPBOOOpa3HBIE

3aMeHa MepeMEHHON B HEOTIPEACIICHHOM UHTETpaje

WuTerpupoBanue 1o 4yacTsMm i HEONpPeAeIeHHOTO HHTerpaia

OnpeneneHHbI HHTErpall, FEOMETPUUYECKUN CMBICIT OIIPEACICHHOTO HHTETpaja

®opmyna Herotona-JleiiOuura

3aMeHa MepeMEHHON B OMPEICICHHOM UHTErpaie

WuTerpupoBanue 1o 4yacTsM IJis ONPeIeIEHHOT0 HHTErpaia

HecoOGcTBeHHBIE MHTETpaNbL: IPUMEPBI CXOSIIETOCS U PACXOISAIETOC HHTETPaJioB
(3 cemecTp)

Huddepennmanbaoe ypaBHEHHE, TOPSA0K AU HEPEHITNATEHOTO YPAaBHEHUS: ONPEICICHHS

U TIPUMEPBI

O6mee pemenne u oOmUi wuHTErpay auQGEpPEHIIMATHPHOTO YpaBHCHUS; HadaJbHbIC

YCIIOBHS, 4aCTOE PEIICHNE U YaCTHBIA UHTETPal. ONpeIeICHUs

VYpaBHEeHUsI IEPBOTO MOPSIIKA C Pa3AeIIIOIIUMUCS IEPEMEHHBIMU

OnHOpOHBIE YpaBHEHUS IIEPBOTO MOPSAKA

Pelenue TMHEHHOrO ypaBHEHUS TIEPBOTO MOPSIKA y'+p(x)y=f(x) METOIOM BapHalluu
IIPOU3BOJILHOU IIOCTOSTHHOMN
Ycnosue JMHEWHOMN HE3aBHUCUMOCTHU YaCTHBIX peleHui YpaBHEHUS
4 / —
y'+p(x)y' +q(x)y =0
y' +p(x)y +a(x)y =0
Teopema 06 001IEM pelIeHUH YPaBHEHHS pPLX)y +a(X)y
4 —_
Teopema 06 06LIEM PEIIEHUU YPABHEHUSI y'+p(x)y +q(x)y = f(x)

[Tonyuuts oOIIEE peleHne ABHEHHS y'+py' +qy=0, (p,q=const) UL caydas
yd y yd
JEHCTBUTENBHBIX HEPABHBIX KOPHEHN XapaKTEpUCTUUECKOIO yPaBHEHUS

+py +qy =0, (p,q=const)
[TomyuuTs o01IEE pereHrne ypaBHEHUS y” p)/ ay =u, ’ JUISL Cily4dasi paBHBIX
JIEUCTBUTEIbHBIX KOPHEW XapaKTEPUCTUUECKOTO YPaBHEHUS
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4 —_ —
[Monyunts oOOILIEE pEHICHHEe YpaBHEHUS y'+py'+ay=0, (p,q=const) IS cotydast
KOMIUICKCHBIX KOPHEH XapakTepUCTHUECKOTO YPaBHEHHUs

Penrenue  ypaBHEHUS y'+py'+ay=f(x), (p,q=const) METOIOM  HEOIPEIETEHHBIX
ko3 purmeHToB
Pemenue cuctem nuddepeHnanbHbIX ypaBHEHUN

Pemenue ypasuenuii puaa Y = f(X)
Pemenue ypaBHeHUH, HE cOfepKaIlIUX B IBHOM BHJI€ UCKOMYIO (PYHKIIHIO
Pemenue ypaBHeHuUH, HE coJiepKalllUX B SBHOM BHUJE HE3aBUCUMYIO IEPEMEHHYIO
OnpeneneHre U TeOMETPUYECKUN CMBICI IBOMHOTO MHTETpasa
Omnpenenenue U MpuMep MOBTOPHOTO UHTErpasia
Bripaxkenne ABOMHOr0 MHTErpalia yepe3 MOBTOPHBIN
3ameHa NEpeMEHHBIX B IBOMHOM MHTETpaje
Onpenenenre 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEHHOTO MHTErpAJIA MO JIJIMHE TyTH
Ornpenenenrue 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEMHOTO HHTETpaia 1Mo KOOpIMHATAM
®opwmyina ['puna
HeoOxonuMble U TOCTaTOYHBIE YCIOBUS HE3aBUCHMOCTH KPUBOJIMHEHHOTO WHTETrpaia OT
IyTH UHTETPUPOBAHUS
CkansipHO€ U BEKTOPHOE MOJIsi — ONPEACIICHHS U TIPUMEPBI
Porop BekTOpHOro mons — omnpeneneHue u npumep. L{upkynsaius BEKTOpHOTrO moys —
onpeneneHue. [loreHmaibHOE BEKTOPHOE 110J1€, TPU3HAK MOTEHIIMATIbHOCTH
JluBepreHiuss BEKTOPHOIO MOJs — ompexaeneHue, npumep. [1oTok BekTopHOro mons —
onpeneneHue. ConeHou1aabHOE BEKTOPHOE T0JI€, MPU3HAK COJICHOUJATBHOCTH
®opwmyiel ["aycca-Octporpanckoro u CTokca
Ompenenenue W mnpuMep 4YUCIOBOro psga. Cxoasimuiicss W pacXOomsuiuics psag —
ONpENENCHUS U TPUMEPBI
HeoOxomuMelii mpu3HAK CXOAMMOCTH 4YHCIOBOro psiga. OOIue CBOWMCTBAa CXOISAIIUXCS
pAIoB
[IpusHak cpaBHEHUS JJIs1 3HAKOMOJIOKUTENBHBIX PSAI0OB
[Tpuznak [lamambepa
ITpusnak Kommu
HNHTerpanbHbiii NpU3HAK CXOAUMOCTH
[Tpu3znak JleitOuuma
Omnpenenenue u npuMep aOCOMIOTHO CXOASIIErocs psijia
Omnpenenenue u npuMep PyHKIIMOHAIBHOTO psijia
Crenennoii pan. Pagnyc cXxoquMocTH CTENEHHOTO psia
Psin Teitnopa. Psiner Teiinopa OCHOBHBIX 3JIeMEHTapHBIX (YHKITUI
Tpuronomerpuueckuit psg Pypbe

(4 cemecTp)
CnyuaitHoe COOBITHE, 3JEMEHTapHOE COObITHE (MCXOJ), MHOKECTBO BCEX BO3MOXKHBIX
UCcx010B (TPOCTPAHCTBO 3JICMEHTAPHBIX COOBITHIA): ONIPEACICHHS U IPUMEPHI
[IpousBenenne, cymMma, pa3HOCTh CIYYaWHBIX COOBITHH, MPOTHBOIOJIOKHOE COOBITHE:
OmpeieTICHUs U IPUMEPDI
HecoBmectumpie ciydaiiHble COOBITHS, TIIOJHAs TPYINa COOBITHH. OINpEeACICHus |
pUMEpPbI
Kitaccnueckast BEpoSTHOCTb, IPUMEDP BBIUUCIEHUS KIIACCHYECKOW BEPOSITHOCTH
['eomeTpuueckast BEpOATHOCTh, TPUMEP BHIYUCICHUSI TEOMETPUUYECKON BEPOSITHOCTH
AKCHOMBI TEOPUU BepOATHOCTEM. CIIeICTBUS U3 aKCHOM
Teopema cioxkeHuUst BEpOATHOCTEN
TeopeMa yMHOKEHHS BEPOSATHOCTEMN
®opmyna noiHoi BeposaTHocTH U hopmynsl baiieca
[TocnenoBaTenbHOCTH UCTIBITAHUHN TIO cXemMe bepHysuu: onpeaeneHrue u npumep
®opmyisl bepryin



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

22.

JlokanbHass W WHTErpalbHas TeopeMbl Myaspa-Jlamiaca (chopmynupoBath 0e3
JI0Ka3aTeIbCTBA)

CnyuaiiHass BenMuMHA: ompeneieHue W npumep. DyHKUMS paclpeneiaeHus CIy4aiHON
BEJINYMHBI

OOu1re cBoiicTBa QYHKUIUHU pacrpeaeIeHUs ClydaifHON BETMYUHBI

JluckpeTHas ciiydaiiHasi BETUYMHA U €€ PYHKIMSI pacipeiesieHus

HenpepbiBHast cnyvaifHas BenuumHa W ee (yHKIUsS pacnpeneneHus. [ImoTHocTh
BEPOSATHOCTEHN U €€ OCHOBHBIEC CBOMCTBA

MaremaTH4yecKO€e OKHUIAHUE CIYYaHON BEJIMYMHBL. OIPEJEIEHNE, CBOMCTBA
MaremaTu4yecKoe OKHIaHUE CyYaitHON BEJTMYMHBIL: ONPEEICHNUE, CBOMCTBA

Jucnepcus ciaydailHOM BEJMYMHBL: ONPEIEIEHHUE, CBOMCTBA

HopMmanbHo pacnpeneneHHasi ciaydaitHas BEJIMYMHA BEPOATHOCTh MOMAJaHUsI HOPMaTbHON
CIIy4yallHOH BEJIMYMHBI B 3aJaHHBIA UHTEPBAJ

['enepanbHass COBOKYMHOCTH, BEIOOPKA; BHIOOPOYHASI CPEAHSS M BHIOOPOYHAS JAUCTIIEPCHS,
JIOBEPUTENBbHBIN UHTEPBAJI U JJOBEPUTENIbHASL BEPOSITHOCTh

Koppemnsunonnoe nose, ko3pUIUEHT KOPPETLUuu IpsiMasi pErpeccuu

TecToBbI€ 3aJaHUA 10 JUCIHUILINHE
BEKTOPHAA AJITEBPA U AHAJIMTUYECKAA TEOMETPUSA

Jansr koopauHatel Touek Ap(0;3;2), Ax(-1;3;6), As(-2;4;2), A4(0;5;4).. 3BecTHO, uTO

otpe3ku AjAz, A1As, AA4 ABIISIOTCS CMEXKHBIMU peOpamu napaiienenumneaa. Tpedyercs HalTH:

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

nuHy pedpa AjAz;

yron Mmexay peopamu AiAr u AjAgs;

TJIOIIA b TPAaHU, coaepiKaiieii BepmmHbl A,Az, Az ;

0o0BeM mapaienenurena,

ypaBHEHHUE TIPSMOH, MPOXOIAIIEH Yepe3 BepInHy A1 BIOJIb AUArOHATN NapaJlyIe/ICIIUIC/Ia;
ypaBHEHUE MI0CKOCTH AgArAg;

yroia Mmexay pedpom AjA4 U TpaHblo, coaepikaield BepiuHbl Ag,Ap, Ag;

paccrosiHue oT BepinHbl A4 110 miockocTu Ag,Ag,As.

BrInosHUTE YepTex.

OJIEMEHTDLI AJIT'EBPBI

Pemmnth cuctemy MMHEMHBIX ypaBHEHUN MeTo10M ["aycca.

X1 HXoHXa+ X4+ Xs=5, XK1-Xo+3X3=4, 5+6X3+X4=11.

Jns  ngaHHOM Marpuibl A TOCTPOUTH OOpaTHYIO MAaTpHILY A, Bemonnuts IIPOBEPKY
AAT =AT'A=E.

>

1
NN W
P W N
N

BBEJIEHUE B MATEMATUYECKUI AHAJIN3

HccnenoBath Ha HenpepbIBHOCTh QyHKIHIO Y = f(X), HaWTH TOYKU pa3pbiBa U ONPEICIUThH

ux pox. [Toctpouts cxemarnueckuii rpadux GyHKIIHH.



2¢+3)/5 mpn  xO(- oo, 1];
f(x) = 6 — X npu XU (1, 3);
X—3 npu X [[3, +0).

JTMODOEPEHIIUAJILHOE UCUUCJIEHUE ®YHKLIWN OJJHOM IIEPEMEHHON
U1 DJIEMEHTBI JUOOEPEHIIMAJIBHON TEOMETPUN

ToctponTts rpaduk Gynkiun Y = 19(1- x)/~v1=X | pernonssys obuiyto cxeMy necieoBaHus
byHKIHH.

COCTaBUTb ypaBHEHHE KACATEIbHOH M HOpMamd K rpauKy Kpupoil 2X = 30st,y =+/3sint g

TOYKE, JJI1 KOTOPOU to=-m/3 [octpouTts rpaduku KpUBOH, KacaTeIbHOM U HOPMAJIH.
JINODEPEHIIMAJILHOE UICUUCJIEHME ®YHKIMI MHOTUX ITEPEMEHHBIX

Jano ckamsproe moite U = u(X,y). Tpebyercs:
1) cocTaBuTh ypaBHEHUE THHUU YPOBHS U = C U IIOCTPOUTH ITY JIHHUIO,
2) B TOuke A HalTH rPaAMEHT ¥ MPOU3BOIHYIO MO HAIIPABICHHUIO BeKTOpa AB;

3) B Touke A MOCTPOUTH KacaTeabHYIO0 K HOPMaJb K JMHAN YPOBHS, MOJIYUYHB UX YPaBHECHHS.
u=>x>+ 4y + 4x + 4y,C=13, AL, -2), B(2, 4).

UHTEI'PAJIBHOE UCUMCJEHUE ®VHKLNI OJTHON IIEPEMEHHOM

1) BerYucIIuTh MIomans GUrypsl, orpanudeHHoil tuamsve Y = 1/(1 +X°) ,y = X4/2.
2) BBIUHCITUTD AJTHMHBI YT KPUBBIX, 33JAHHBIX CICAYIOIIUMH YPaBHEHUSIMU
y =x%4 — 0,5Irx, 1<x<2.

JNODEPEHIIMAJIbHBIE YPABHEHUA

1) Haiitu obuiee pemenne nudpGepeHInalIbHOr0 YpaBHEHUS xy'-2y = X°€.

2) Haiitu uvactHOe pericaue auddepeHInaIbsHOr0 YpaBHEHUS y"-9y=e'2x; YIOBJIETBOPSIOIIIEE
3aJjaHHBIM HadaabHbIM yenoBusM Y(0)=0, y'(0)=0.

3) HaiitTh ¢ mMOMOIIBI XapaKTEPUCTHYECKOTO YpPaBHEHUS OOIEe pPEIICHUE CHCTEMBI
muddepeHIMaTbHBIX ypaBHEHUH X;'+X;-3%2=0, Xo'-2X%1=0.

UMCJIOBBIE 1 ®YHKIIMOHAJIbHBIE PA/IbI

X
1+ x— 9y2 B DSILTIO CTENEHAM X .

2) Pasnoxuts pynxmmio | (X) = € B psg Oypee B ykasannom untepsane (-2,2). [locTpouTs
rpaduk 3Toi GYHKIUH U TpaQUK CyMMBI MIOJTYYEHHOTO psiga Oypre.

1) Pasnoxuts pyrxumro | (X) =

KPATHBIE U KPUBOJIMHEWHBIE UHTEI PAJIbI

1) C momormipi0 JABOMHOIO HWHTErpajga HalWTH 00BEM Tejia, OTPaHHYEHHOTO MMOBEPXHOCTSIMH,
ypaBHEHUs KOTOPBIX 3aJaHbl. Y = X, y=2Jx, z=0 z=1 x+y=6



[ = xcosydx + ysin xdy;
L
3aaHHOM TuHUKM L— oTpe3ok npsimoit, ot Touku (0;0) no (77;273).

2) BblYMCINTH KPUBOJMHEHHBIH HMHTErpall BTOPOTO poja BJIOJIb

3) Jlano ckamspHoe mone U= X" +Y° 3%z, y pekropHOe mome @ =Y Z%i + 2xyz *j + 3xy *z%k,
naitrn 9rac U div a , rota g rouxe M (1,2.1).

TEOPUS BEPOSATHOCTEN U MATEMATHYECKAS CTATUCTHUKA

1) Tpu cTpenka CTpPENsOT MO Iedd. BEeposSsTHOCTH TONajaHus B LENb NEPBBIM, BTOPBIM, U
TpeThUM CcTpenkoM paBHBI cooTBeTcTBeHHO 0.7, 0.8m 0.9 . OmpenenuTh BEPOSATHOCTH, YTO B
1eJTh MTOTNAIaeT TOJIBKO OJMH U3 CTPEIIKOB.

2) JIa aBTOMaTa MPOM3BOIAT OJMHAKOBBIC NIeTaid. [IpOM3BOAUTEIBHOCTh TMIEPBOrO aBTOMATA
BIBOE OOJbIIE MPOU3BOAUTEIBHOCTH BTOporo. IlepBerii aBromar mpousBoautT 60% neraneit
OTJIMYHOTO KavecTBa, a BTopoil — 84%.Haynauy B3siTas qeTanp okazajiach OTIUYHOTO KauyecTBa.
HaiiTu BeposSTHOCTH TOTO, YTO ATA JETANIb IPOU3BEICHA IEPBHIM aBTOMATOM.

3) Hdus cny4aitHON BeaWuMHBI X IMOCTPOUTH P pacrhpeaciacHus U (QYHKIMIO PactpeaeIcCHHs.
Haittu ee Marematmyeckoe 0XUIOAHUE, AUCIEPCUIO, HAYaJbHBIA MOMEHT BTOPOrO IOpsJKa U
TPETUM LIEHTPaIbHBIA MOMEHT:

Crpenok femaer mo MHIIEHH 3 BBICTpeNia. BeposSTHOCTH TMOMagaHus B MUIICHb MPU KaKIOM
BeicTpernie paBHa 0.3.CrydaifHas BemuarHa X — YUCIIO TOTAIaHui B MUIIICHD.

3) s cnyuaitHoit BenmunHb X ¢ 3aqaHHoN (yHKUuMer pacnpeaenenus F(X) tpeGyercs HaifTu: a)
IUTOTHOCTh BEPOSITHOCTH; 0) MareMaTHYECKOe OXKHIAHHE W JUCICPCUIO; B) MOCTPOUTH IpapuKH
(GYHKIINY pactpeeieHus U TUIOTHOCTHA BEPOSTHOCTH CIy4YailHOW BETTMYUHBI X:

0 npu X<-1
F(x) = k+1)2 opm -l<x<1
1 mpu X>1

14. Oopa3oBareibHbIE TEXHOJIOTUH

[IpenycMOTpeHO 4YTEHME JIEKIMH C TPUMEHEHUEM MYJIbTUMEIUNWHBIX TEXHOJOTHUH,
IPOBE/ICHNE MHTEPAKTUBHBIX MPAKTUKYMOB (B COBOKYHMHOCTH — He MeHee 20% ayamTOpHBIX
3aHSATHUH).

BHeayauTopHas camocTosTeNbHas paboTa CTYyJEHTOB IPOBOJUTCA C HCIOJIb30BAaHHEM
pecypcoB cetu IHTEpHET U ToKanbHbIX ceTeBbIX pecypcoB OTU CI'TY

15. IlepeyeHb yueOHO-MeTOANYECKOTO o0ecnevyeH s AJIs1 00y4aroImuxcst
M0 JMCUMILIUHE

Jlumepamypa
1. bexnemumes /[.B. Kypc amanutudeckoit reoMeTprun 1 JIMHEWHOH anreOphl | YYCOHHK JJIT BY30B
I/l 1.B.BexnemurieB — 12€ u3g., ucop.- M.: ®DUSMATIINT, 2009.- 312.
Ox3emmusipsl Beero: 10.
2. Beiciras Maremaruka B yrpaXHEHUs U 3a/1a4ax : B 2 4., yue0. nocodue / I1. E. Jlanko [n
ap.]. — 7e u3g .- M. : 000 "UznarensctBo Onukce” ; M. : OO0 "U3zgarensctBo "Mup u
OopasoBanune”. U.1. — (2009,2008, 2007). - 368
DK3eMIUISIPHI BCEro: S
3. Beiciras MaTeMaTrka B yOpaKHEHUSX W 3aJadax : B 2 4., yue0. mocoodue ais By3oB / I1. E.

Hanko [u ap.]. - 7 u3a. - M. : OO0 "UzpatensctBo Onukce” : OO0 "UsnarenscrBo "Mup u
O6pasosanne”.U.2. — (2009, 2008, 2006). - 448



Dx3eMIusIps! Beero: 10

4.  Maremaruka: yuyebnoe nocodue / ITox. pex. JL.H.XKypOenko, JI.A.Hukonosoii. — M.: Hudpa-M,
(2013, 2012, 2009). — 426

Ok3eMIuIsipsl Beero: 31

5.  CepeOpskoB A.B. DieMeHTapHbI KypCc MaTeMaTHYECKOW IOrHKW: ydueb. mocobue. CapaTos:
Capar.roc.texu.yu-1, 2011.- 3%.

DK3eMIUIPBI BCero: 7

6.  CepeOpsikoB A.B. Beenenue B Teopuio rpados: yueb. nocodue. Caparos: Capar. roc. TEXH.yH-T,
2009. - 36.

Dx3eMIusipbl Beero: 20

7. Twmypman, B. E. Teopus BeposSTHOCTE#H W MareMaTHuecKash CTaTHCTHKa : yueO. mocobue /

B.E.I'mypman. - 12 u3z., nepepad. —M. : U3natensctBo IOpaiit, (2011, 2010, 2009).- 4¢9
DK3eMIUISIphI Bcero: 8

8. I'mypman B.E. PykoBOJICTBO MO pEIIEHUIO 3aj]ay 10 TEOPUH BEPOSTHOCTEM M MaTeMaTHYECKOU
cratuctrke : yueb. mocobue / B.E. I'mypman. - 11€ usnm., mepepa6. - M. : UsparensctBo IOpaiir, (2011,
2010, 2009, 2006). - 404

DK3eMIUBIpHI Beero: 9

9. Hosukos B.B. OcHOBBI MHTErpaipHOro McyHcieHus: YueOnoe nmocooue / B.B. HoBukos,
A.B. Cepeopsixos, F0.H. Harap. — Durensc: U3a-so DTU (pumuan) CI'TY umenn ['arapuna
10.A., 2016. — 64c. 978-5-9905521-0-4 URLhttp://techn.sstu.ru/WebLib/22648.pdfiara
obpamienus: 20.06.2020). —Pexxum goctyma: Ui aBTOPU3UP. MOJIB30BaTEICH

10. Hosuko B.B. OcHoBbI Teopum BeposiTHOcTel: YueOHoe mocobue / B.B. HoBukos. —
Ourensc: Uzn-Bo DTU (bmmman) CI'TY umenu [Narapuna H0.A., 2016. — 5%. ISBN 978-5-
9907991-1-0 URLNttp://techn.sstu.ru/WebLib/26673.p@fata oopamenus: 20.06.2020). —
Pexxum goctymna: ajisi aBTOpU3HUP. MOJIb30BaTeNeH

11. CepebpsikoB A.B. DneMeHTsl KOMOMHATOPHOTO aHAJIN3a B 33[a4aX TEOPHH BEPOSTHOCTEH U
MOJICIIAX ciay4alHbix TpadoB: ydebHoe mocobue / A.B. CepebpsikoB, B.B. Hosukos, 1O.H.
Harap. — Durensc: Uzn-Bo OTU (pmmman) CI'TY umenn [arapuna 10.A., 2019. — 5Z. ISBN
978-5-9907991-9-6 URL: http://techn.sstu.ru/WebLib/30297.pdf(zata  obOparuenus:
20.06.2020). —Pexum octymna: Uit aBTOPU3UP. MOIB30BATEINEH

12.Kpsiceko A.B. UccenoBanue oneparuii. U30panubie riiaBbl: yueb. mocooue / A.B.

Kpriceko, A.B. CepebpsikoB, FO.H. Harap. Capatos: Capar. roc. TexH. yu-1, 2014. 5Z. ISBN
978-5-7433-2764-5 URLhttp://techn.sstu.ru/WebLib/16850.pdfiara obparienus:
20.06.2020). —Pexum octymna: 1uisi aBTOPU3UP. MOITB30BATEINEH

IIpoecpammnoe obecnevenue u Humeprem-pecypcol

B MOC OTU CI'TY HaxoasTcst 2JIEKTPOHHBIE BEPCUHU YUEOHBIX MTOCOOUI 1O CChITKE
http://techn.sstu.ru/new/SubjectFGOS/Default.aspa2B57 &tip=4

JIJ1s1 MHTEepaKTUBHBIX 3aHATHI UCIIONB3YIOTCS PECYPCHI IO CCHUIKE
http://demonstrations.wolfram.com/topics.htm|? Matia¢ics#2

Tekymnii KOHTPOJb MIPOBOAMTCSA C HCIOJIBb30BAHMEM TECTOB B AaJalTUBHOM cpele
tectupoBanus (ACT).

[IpomexxyTouHast aTTecTanus B CECCUIO TPOBOAUTCS € Ucnoiib3oBaHueM ACT-TecToB.

16. MaTepuaibHO-TeXHHYECKOe oOecreyeHmne

BHeaynuropHass caMocCTOsITelNbHasi paboTa CTYJEHTOB MPOBOJIUTCS C HCIOJIb30BAaHUEM
pecypcoB cetu HTEepHET U oKalbHBIX ceTeBbIX pecypcoB OTU CI'TY



1. VYueOHass ayauTopusi IS NpPOBeJeHUs 3aHATHI
JIEKIIMOHHOT0 THIA, MPAKTHYECKUX 3aHATHI, TPYNIOBBIX U
HHINBHAYAIBHBIX KOHCYJIbTAIUMN, TEKYIIEr0o KOHTPOJISA H
MPOMEKYTOYHOH aTTecTAlHH

VKOMIUIGKTOBaHA  CICLMAIM3UPOBAHHOW  MeOelbl0 U
TeXHHYeCKUMHU cpexcTBamu ooydenus: 20 cronos, 40 cTymbes,;
pabouee MeCTO MpernogaBaresist; MapkepHasi JI0CKa; IPOEKTOp
BENQ 631, cranuoHapHbIi  HpPOEKIMOHHBIA  JKpaH,
cucreMHblii 6ok (Atom2550/4°6/500, knaBuatypa, MbIIIb)
HOJIKJIIOYECHHBII B CETh ¢ BBIXOZOM B IHTEpHET n pocTynom B
HH(POPMAIMOHHO-00pa3oBatTensuyo  cpeny ITH  (punuman)
CI'TY umenu l'arapuna }O.A., yueOHO-HarnsgHble OCOOUS,
obecreyrBaroIie TeMaTHYECKUEe WUIIOCTPALMK 10 paboueit
[POrpamMMe JAUCLIMILIMHBIL.

Iporpammuoe obecnieuenue: Microsoft Windows 7, Microsoft
Office 2010 (Word, Excel, PowerPoint), GoogleChrome.

413100ropon Durenbe, CapaToBckas 00J1aCcTh, IUIOMIAb
CBo0opl, 1. 17. TexHuueckuii macmopT o0beKTa
KaIlUTaJIbHOTO CTPOUTEIHCTBA IO ajpecy miomaab CBoOO b,
1. 17, uHBeHTapHEINH HOMEp ydeTa 00beKTa
63:450:002:000020810:, mut. T,
(3 arax, Jlurepa I', Homep momerenust (kBapTupsi) 33)

Pa6ouyto porpammy COCTaBUJI JIOTICHT Kadeapol EMH Harap IO.H.

« » / /




1/. lonosiHeHnsi U I3MeHEHUA B padoyeil mporpamme

PaGouast mporpamMmma repecMoTpeHa Ha 3acefaHuu Kadeaps
« » 20 _rona, mpotokon Ne

3aB. kadenpoit /

BHeceHHbBIC H3MEHEHUS YTBEPIKICHBI Ha 3aCEIaHUN
YMKC/YMKH
« » 20 rona, mpoTtokomn Ne
[Mpeacenarens YMKH /




