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PabGouass mporpamma mno aucuuiuinHe «MaTeMaTuka)y —HampaBiIeHUS
noaroroBku  09.03.01 «Mudopmartrka ¥ BBIUUCIUTENIbHAS TEXHHKa», MPO(UIH
«IIporpaMmmHOe  oOecrieueHHE  CPEACTB  BBIYUCIUTEIBHOW  TEXHUKA U
aBTOMATU3UPOBAHHBIX CHUCTEM)» COCTaBJIEHA B COOTBETCTBUU C TPEOOBAHMSIMU
denepaabHOr0 TOCYAapCTBEHHOTO 00pa30BAaTENBbHOTO CTAaHJApTa  BBICIIETO
oOpazoBanus 1o HampaBieHutro mnoarotoBku 09.03.01 «HWudopmatuka wu
BBIYUCIIUTEIbHAS TEXHUKA», YTBEPKICHHBIM NprKkazoM MunoOpHayku Poccuu No
929 ot 19.09.2017 r., ¢ U3MeHEeHUsAMH BHECEHHbIMU npukazoM Ne 1456 ot 26
11.2020 r.

PaGouas nporpamma:

o0cy:k/IeHAa U PEKOMEHI0BAHA K YTBEPKICHUIO pElIeHHEM Kadeapsl
«EcTecTBeHHbIE ¥ MaTeMaTHUecKue Haykm» oT «07» mions 2024 ., npotokon Ne 20.

3aBenyromuii kadeapoi é 77&/ - [Kumuna E.B./

noincey ©.1.0.

oxodpena Ha 3acenanun YMKH ot «20» uronst 2024 r., mpotokoir Ne 5.
IIpencenarens YMKH 4 .;'-,t’%f' /XKumuua E.B./



1. Heau 1 3a1a4u TUCHUILJIHHBI

Heanr npenoxaBanus IMCUMILVIMHBI: 00yYye€HHE METOAAM pEUICHUs 3a/1ay
MaTEMAaTHUKH U COOTBETCTBYIOIIEMY JIOTHUECKOMY CTUIIIO MBIILICHUS

3agaum n3y4yeHus1 IMCUMILINHBI:
- O3HAaKOMHUTb CTYJE€HTOB C OCHOBHBIMU TMOHATUSIMH MATEMAaTHKU W
MaTeMaTUYECKUMH METOJIaMU;
- CIocoOCTBOBaTh (POPMHUPOBAHUIO Y CTYJEHTa OOOOIICHHBIX TMPHUEMOB
UCCJIEI0BATENBCKON AEATEIbHOCTH, HAYYHOIO B3IJISL/1a HA MUD B LIEJIOM;
- Pa3BUTh y CTYJEHTOB MaTEeMaTHUECKOE MBIIIIEHUE, YTOObl Oynymuii OakaiaBp
CMOT MEPEHOCUTD OOIINEe METOAbI HAYYHON padOTHI B pabOTy MO CHEIUAIBHOCTH;
- obecnieunTh  BO3MOXKHOCTH  OBJAJEHUS  CTYJEHTAMH  COBOKYITHOCTBIO
MaTeMaTUYECKUX 3HAHUW M YMEHHI, COOTBETCTBYIOIIMX YPOBHIO OakanaBpa Mo
COOTBETCTBYIOIIEMY TTPOQIITIO.

2. Mecto nucuuniannbl B crpykrype OIIOII BO
HucrumnHa «MareMaTtnka» OTHOCUTCS K 00s3aTelIbHOM 4acTH y4yeOHOTro
miana broka 1 «luciurmiaunasl (Mo1ysn)».

3. TpeGoBaHus K pe3yibTaTaM OCBOCHHS 1M CHUIIMHBI

W3ydyeHne JUCUMIUIMHBI HANpaBieHO Ha (OPMHUPOBAHUE CIIETYIOIINUX
KOMITIETCHIH

VYK-1. CnocobGeH ocylecTBISATh MOUCK, KPUTUYECKUW aHAIM3 W CHUHTE3
uH(pOpMaIUK, NPUMEHITh CUCTEMHBINA MOAXO IJIsl PEIICHUS MOCTAaBJIEHHBIX 3a/1a4

[lepeyeHb IUIAHUPYEMBIX pPE3YyIbTATOB OOYYEHUS 1O JUCLUIUIMHE,
COOTHECEHHBIX C IUJIAHUPYEMBIMU pe3yJbTaTaMU OCBOEHHS 0Opa30BaTEIbHOMN
POrPaAMMBI:

Kon u Kon u HaumeHnoBaHMe 1oKka3aress OLEHUBAaHUS
HAaMMEHOBAHUE HAaNMEHOBAHUE (pe3ynpTaTa 00y4eHus 1O TUCIUILIAHE)
KOMIIETEHIINH UHAMKaTOpa

(pe3ynbTar JOCTHKEHHS
OCBOEHUS) KOMIIETEHIINH
(cocraBmsronIe
KOMIIETEHITHH)
VYK-1. Cnocoben 3HaTh: npuHLMIIBI cOopa, oTOOpa U 0000IIEeHUs
OCYIIECTBIISATH nH(pOpMAIIUU C UCTIOJIb30BAaHUEM MAaTEMaTHYECKHX
TMOUCK, KPUTHICCKHH | 112 o, METOJI0B
AQHAJIN3 U CUHTE3 Vcnonb3yer YMeTb: COOTHOCHTH pa3HOPOAHBIE SIBICHUS U
uH(popMaluuy, MaTeMaTHIECKHe CUCTEMATHU3UpPOBaTh MX B paMKax H30paHHBIX
IPUMEHSTh METO/Ibl B paMKax BUJIOB  NPO(PECCUOHATBHOM  JIEATENBHOCTH €
CUCTEMHBIN MOJXO0J] | CHCTEMHOTO IOAXOAA | UCIOJIb30BAaHUEM MAaTEMaTHYECKUX METOJI0B
JUIS peLIeHUs AL pEIICHIA Buiasers: HaBbIKAMU MPAKTHYECKOM pabOTHI ¢
MOCTABJICHHBIX 3aay | OCTABICHHBIX 3a/a9 | yyhopmMalmOHHBIME UCTOYHHKAMH, OTIBIT
Hay4HOTO IOMCKA, CO3/1aHNsl HAyYHBIX TEKCTOB C
MCII0JIb30BAHMEM MaTeMaTHYeCKO HOTalUH.




4. O0beM IMCHUILTHHBI M BUABI y4e0HOH padoThI

ouHan hopma ooyueHus

aKaJ.4yacoB
Bun yueGHOH nesaTensHOCTH 110 CEMECTPaM
Bcero
cem 1 ceM 2 ceM 3
1. AynuTopHble 3aHATHS, YaCOB BCETO, B 192 64 64 64
TOM 4YHCJIE:
* 3aHATHS JICKIIMOHHOI'O TUIIA, 96 32 32 32
* 3aHSATHUSI CEMHHAPCKOT0 THMA! - - - -
MPAKTUYECKUE 3aHATHUS 96 32 32 32
n1a00paTOpHbIE 3aHATHUS - - - -
B TOM YHCJIC 3aHATHS B (DOPME MPAKTUIECKOM
IMOJITOTOBKHU i i ) )
2. CamocTosTenbHas paboTa CTYJICHTOB, BCETO 240 80 80 80
— KypcoBas paboTa (IpoeKT) - - - -
3.IIpomexxyTodyHasi aTTeCTaIUS: 3a4eT | PK3aMEH 3a4eT C
IK3AMEH, 3ayem C OUEHKO, 3auem OLICHKOH
O0BEM AUCHUIUIMHEI B 3aU4E€THBIX €IUHULIAX 12 4 4 4
O0BeM OJUCILUIIIAHEL B aKaJl. yacax 432 144 144 144

3a0unasn hopma odyuenus

Bun yaeOHOH nesTenbHOCTH

3aounas popma 00ydeHus (akajl. 4acoB)

10 cEMECTPaM

Bcero
ceM 1 ceM 2 cem 3
1. AynuTopHbIe 3aHsTHs, 4aCOB BCETO, 48 16 20 12
B TOM YHCJIC:
* 3aHATHS JIEKIIMOHHOIO TUIIA, 18 6 6 6
* 3aHSATHSI CEMHHAPCKOTO THIIA! - - - -
MIPaKTUYECKHE 3aHITHSI 30 10 14 6
1abopaToOpHbIE 3aHATHUS - - - -
B TOM YHCJIE 3aHATHS B (DOPME MPAKTUIECKOI
HOATOTOBKH ) i ) )
2. CamocTosTenbHast paboTa CTyACHTOB, 384 128 124 132
BCETO
— KypcoBasi pabota (IIpOeKT) - - - -
— KOHTpOJIbHas paboTa + + +
3.IIpomexyTouHas aTTecTanus: 3a4eT | DK3aMCH 3a4eT C
OK3AMEH, 3a4em C OYEHKOU, 3auem OIICHKOM
O0BeM IUCIUIIIAHEI B 3a4ETHBIX €IUHULIAX 12 4 4 4
O0BEM QUCLHUIUIMHEL B aKa. 4acax 432 144 144 144




5. Copepxxkanne JAUCHUILIMHBI, CTPYKTYPHMPOBaHHOE MO0 TeMaM C
yKa3aHHeM KOJIH4YeCTBA aKaeMHUYeCKHUX YaCOB M BH/A0B Y4eOHBIX 3aHATHH

5.1. Conepskanue TUCUUIJIMHBI

Tema 1. AHanuTHuUeCKasi TEOMETPUSA
Bekropsl, JInHelHbIE oniepanuu. basuc, koopanHaThel BEKTOpa
Cucremsl koopauHat. [Ipoekiyu, HanpaBIIAOLIME KOCUHYChl BEKTOpa
CkansipHO€, BEKTOPHOE ¥ CMEUIaHHOE IIPOU3BEICHUS
YpaBHeHue reomerpudeckoit purypsl. [Imockocts. [Ipsimas Ha MIOCKOCTH U B IPOCTPAHCTBE
JIuany BTOpOro nopsika Ha IIIOCKOCTH
[ToBepxHOCTH BTOPOTO MOPsIIKa
Tema 2. DneMeHTHI anreOpsl
Martpuupl, TMHEHHbIE ONIEPALMU, TpaHCIIOHUpoBaHue. Onpenenurenu. Panr marpuisl
CucTeMbl TUHEWHBIX aNTreOpandecKux ypaBHECHHN
Ymuoxenue marpun. OOpatHas MaTpuLa
Tema 3. Beenenne B MaTeMaTHUECKUM aHAIIN3
Yucnossle MHOXKeCTBA. [IpoMekyTkH Ha ynucnoBor ocu. HadanpHbIe OHATHS O KOMIUIEKCHBIX
qucIax
OO011re NOHATHS O YUCIIOBBIX (QYHKIUSAX
ITpenen ¢pynkuuu B Touke. beckoneuno masnble pyHkiuu. CBONCTBa MPeaesioB
CpaBHeHHE O€CKOHEYHO MaJTbIX (QYHKITUI
Tema 4. [luddepennmanbHoe UCUNCTICHUE
[TpousBonnas Gpynkiun. Auddepenunpyemas pynkmus. Auddepenunan. [Ipauna
nuddepeHIpoBaHms
Teopemsr 0 cpennem i quddepennmpyembix pynkiuii. [Tpasuna Jlonurans. Popmyna
Teitnopa
HccnenoBanue QyHKIHIA: MOHOTOHHOCTB, SKCTPEMYMBI BBITYKIIOCTh, TOUKH NIeperuoa,
ACUMIITOTBI
@OYHKIMY MHOTUX MEpEMEHHBIX, 001ue nouatus. Yactasle nponsBoausie. [IpaBuna
Qg epeHMpoBaHUs
['paauieHT 1 IpOU3BOAHAS 110 HAPABICHHUIO
OKcTpeMyM (PyHKIIMH IBYX NEPEMEHHBIX
Tema 5. nTerpaibHOE HCUUCIIEHUE
[TepBooOpa3Has GpyHKLNHU, HEOIIPEIEICHHBIN HHTETPal
3amMeHa rnepeMeHHON, MHTErpUPOBAHKE 110 YaCTsIM, HHTETPUPOBAaHUE PallMOHATIBHBIX ApoOeit
Onpenenennsiii uaTerpain. Materpupyemsie pynkiuu. ®opmyna HeroTona-JleliOnura
[Tpuno>xeHus OnpeneIeHHOro NHTErpaia
JIBOIiHBIE 1 TOBTOPHBIE HHTErPAIBI
KpuBonnHeliHble HHTETpallbl IO JJIMHE IyTH U IO KoOpAuHaTaM. MHTerpasnsl, He 3aBUCAIUE OT
MyTH UHTETPUPOBAHUS
IToBEpXHOCTHBIE HHTErPATIBI
Cxkansipabie 1 BeKTOpHBIE nofisi. Teopema ["aycca, Teopema Ctokca
Tema 6. [luddepennmanbabie ypaBHEHUS
HauanbHble noHATHSA 0 qU(epeHInanbHbIX YPaBHEHUAX. Y paBHEHHs IEPBOT0 MOPsIKa
Jluneitnsle nuddepennmanbubie ypaBHeHus. CHCTEMbl TUHEHHBIX YpaBHEHHM M1epBOro Mopsiika
Tema 7. YUnucnoBsie U QYHKIIMOHAIBLHBIE PSJIBI
3HAKOIOJIOKHUTEIbHbBIE YACIOBBIE PAAbl. 3HAKOUEPEAYIOUIHECS U 3HAKOIIEPEMEHHBIE YHCIIOBbIE
pAAbI
Crenennsie psaabl. Paasl Telinopa
Tpuronomerpuueckue psasl Pypee



Tema 8. Teopust BEpoATHOCTEN U MAaTEMAaTUYECKast CTATUCTHKA
CnyvaitHoe coOwsiTrie. Omnepanuu  Haja — ciaydadHbIMH — coObITMsiMU.  Kitaccuueckas wu
FE€OMETPHUUECKasi BEPOSITHOCTh
AKCHOMBI TECOPUH BEPOATHOCTH. Teopema CII0KEHMsI BEPOATHOCTEU. Y CIOBHAsE BEPOATHOCTD,
TeopeMa yMHOKEHHsI BepoaTHocTell. PopMyIa noaHOH BeposiTHOCTH, popmyiisl baiieca
[TocnenoBarenbHOCT, HE3aBUCHMBIX ucnblTaHud. @Dopmynsl  bepHymin, nokanpHas U
UHTErpajibHas Teopemsl MyaBpa-Jlamaca
Cnyyvaiinas BeM4MHa: QYHKLUS pacnpeeneHus, o0Iue CBOMCTBa
JluckpeTHas ciydaifHas BEMUYMHA: PAJ paclpeneneHus, QyHKIUS pachpeieeHns, YUCIOBbIC
XapaKTEPUCTUKU
HenpepoiBHast cnyvaiiHas BeNWYHMHA: IUIOTHOCTH pACIpENENICHUs BEPOSTHOCTEH, (YHKLHUSA
pacnpezeseHus, YACIOBbIE XapaKTEPUCTUKH
Hopmanbsnoe pacnpenenenue. 3akoH OOJIBIINX YUCET
OcHOBHBIE TIOHATHA MAaTEMAaTHYECKOM CTAaTUCTUKUA. TOYEUHbIE W HHTEPBAIBHBIE OLICHKU
DJIEMEHTHI KOPPEISLUOHHOTO aHAIN3a

5.2. Pa3aeibl, TeMbl JUCHMILIMHBI M BUAbI 3aHATHI
ounasn hopma 00yuenusn

Buppl 3aHTHH, BKIIOYAs CAMOCTOSITEIBHYIO Konx
paboTy cTy/IeHTOB (B aKaJ.4acax) WHIUKaTOpa
HaumenoBanwe pa3zzerna, 3aHSTHS 3aHSTHS camoc— JOCTHKCHUS
Ne TEMBbI JTUCITUTINHBI JIEKIIMOHHOTO | CEMUHAPCKOTO | TOSATENbHAS | KOMIIETCHIIMH
/1 THIIA TUTA / U3 HUX pabora
B (hopme
MPAKTUYECKOU
MOJITOTOBKH
I. | Tema 1. Ananmutruueckas 12 12/- 26 VIT-2y1c1
reoOMeTpUs
2. | Tema 2. DNIeMEHTHI 8 8/- 26
anreOpbl M2y
3. |Tema 3. Bsegenue B 12 12/- 28 WIT-2y1c1
MaTeMaTHYeCKUI aHaIHn3
Bcero 3a 1 cemecTp 32 32/- 80
4. | Tema 4. 16 16/- 40
JuddepennnanpHoe N-2yk.
WCYHCIICHUE
5. | Tema S. MHurerpanbHoe 16 16/- 40 WT-2vic
WCYHCIICHUE
Bcero 3a 2 cemecTp 32 32/- 80
6. | Tema 6. 8 8/- 26
HuddepenunanbHbie N1-2vk.
YpaBHCHHUS
7. | Tema 7. UucnoBeie u 8 8/- 26 -2
(YHKITMOHATBHBIC PSIJIBI Vi
8. | Tema 8. Teopus 16 16/- 28
BEPOSTHOCTEH "
MaTeMaTHYecKas NA-2vich
CTaTHCTHKA
Bcero 3a 3 cemecTp 32 32/- 80
HTtoro 96 96/- 240




3a0unas popma odyuenus

Bupl 3aHTHH, BKITIOYAs CAMOCTOSITEIBHYIO Kon
paboTy CTy/IeHTOB (B aKaJI.4acax) WHJUKAaTOpa
HaunmenoBanue pazjena, 3aHATUS 3aHATHS camMoc— JIOCTYKCHUS
Ne TEMBI JUCITUTLIHHBI JIEKIIMOHHOTO | CEMHUHAPCKOTO | TOSITEIbHAsL | KOMIIETEHIIUH
n/m THTIA THUIIA / U3 HAX paboTta
B (hopme
MPaKTUYECKOU
IIOJTOTOBKHU
1. | Tema 1. AmnamuTHdeckas
reOMeTpus
2. | Tema 2. ONeMEeHThI 6 10/~ 128 WT-2vic
aJreopsl
3. | Tema 3. Bsencuue B
MaTeMaTHUCCKUM aHaIu3
4. | Tema 4.
Huddepennmanbaoe
HCYHUCIIEHHE 6 14/- 124 N-2yk.
5. | Tema 5. HWarerpansHOE
HCYHCJICHUE
6. | Tema 6.
Huddepennnansubie
ypaBHEHUs
7. | Tema 7. UucnoBele u
(yHKIIMOHATILHBIE PSIZIbI 6 6/- 132 N1-2yk.1
8. | Tema 8. Teopus
BEPOATHOCTEM u
MaTeMaTu4decKas
CTaTHUCTHKA
Hroro 18 30/- 384




5.3. IlepeyeHb NPAKTHYECKHUX 3aHATHH

No Haumenosanue ConeprkaHue TPaKTHYECKUX 3aHATUN O0BEM OUCHUIUINHEI
n/n paszena, TeMbI B aKaJl. yacax
JUCUUTIIUHBI ouHas 3a04yHas
dbopma dbopma
o0ydeHus1 |00yueHus
1. | Tema 1. | Bekropsl, JIMHEHHBIE OIepaLMH. 12 2
AHanmuTruyeckas Cucrembl  KOOpJMHAT. [Ipoexuumn,
TEOMETPHUSI HAIpaBJIAIOIIME  KOCHHYCHl  BEKTOpa
CkansipHOe, BEKTOPHOE M CMEIIAHHOE
npousseneHus Ilnockocts. Ilpsamas Ha
IIJIOCKOCTH U B IPOCTPAHCTBE
2. | Tema 2. DOnemeHntsl | MaTpuupl, JIMHEHHBIE OIlepaLNH, 8 2
anreopsl TPaHCIIOHUPOBAHHUE. Onpenenureny.
Cucrembl JIMHEHHBIX anreOpanyecKux
YpPaBHEHUU. YMHOXKEHUE  MaTpuLl.
OGparHas maTpuiia
3. | Tema 3. BBenenue B | UucnoBble MHOKecTBA. [Ipenen 12 2
MaTeMaTH4YeCKUI ¢yHKIMM B Touke. beckoHeuHo Masbie
aHanu3 ¢dbynkiun. CBoMCTBA MPEIEoB.
CpaBHeHUe 0€CKOHEYHO MaJTbIX
byHKIMi
4. | Tema 4. | IIpaBuna g hepeHIMPOBAHUS. 16 3
Huddepennmansaoe UccnenoBanue GbyHKIUHI:
UCUHCIICHUE MOHOTOHHOCTb, KCTPEMYMBI
BBIITYKJIOCTb, TOYKHU neperuoa,
acUMNTOTHI. YacTHble IPOU3BOJHBIE.
I'paguent u IPOU3BOAHAS o
HaIpPaBJIEHUIO. DKCTPEMYM byHKIUU
JIBYX MIEPEMEHHBIX.
5. | Tema 5. | IlepBooOpazHas ¢byHK1HY, 16 3
WnTerpanbHoe HeolpeaeIeHHbIN MHTErpail.
VCUHCIICHHE Onpenenennblii  uHTerpain. dopmyna
Herotona-Jleitbuuma. [Ipunoxenns
ONPEAETICHHOrO0 HHTEerpana. J[BoitHbie
MHTErpaJIbl. KpuBonuneiinbie
uHTerpanbl. CkajspHble M BEKTOPHBIC
OJIS
6. | Tema 6. | YpaBHeHus IEPBOTO NOpsIIKa. 8 2
Huddepennmanbabie JIuneitnbie nuddepeHnraIbHbIe
YpaBHEHUS YpaBHEHUS. Cucremsl JIMHENHBIX
YpaBHEHUH MIEPBOTO MOPsIIKA
7. | Tema 7. Yucnosele u | Ynucnosble psabl.. CrencHHbIE psabL. 8 2
(byHKIIMOHATbHbIE Paner Telinopa. Tpuronomerpuueckue
pAIBI psael Dypbe
8. |Tema 8. Teopus | Coyuaiinoe coOwsiTHe. Omepanuu  Haj 16 2
BEPOATHOCTEN U | cy4yaiiHbIMU COOBITUSIMHU.
MaTeMaThyecKas Knaccuueckas 1 reoMmerpuyeckas
CTaTUCTUKA BEPOSITHOCTb. AKcHOMBI TEOpUU
BEPOATHOCTH.  TeopeMa  CIOXKEHHS
BEPOSATHOCTEN. YCJIOBHAsA BEPOSATHOCTD,




TeopeMa YMHOXKEHHUS BEPOSTHOCTEH.

dopmyia MTOJTHOM BEPOSITHOCTH,
dbopmynsl baiteca. ®opmynsr bepryn.
Crnyuaiinas BEJIMYNHA! byHKuus

pacnpezeneHusi, o0mue  CBOWCTBA.
JuckpeTHass  ciiyyallHas ~ BEJIMYMHA.
HenpepbiBHast ciyyaliHas BeJIMYMHA.

Hopmanbshoe pacnpeneseHue.
OcCHOBHBIE IIOHATHSA MaTEMAaTUYECKOU
CTaTUCTHUKMU. Toueunrie "

HHTCPBAJIBHBIC OLCHKHU DJeMEHTHI
KOPPCIIIIUOHHOI'O aHaJIn3a

Hroro 96 18
5.4. Ilepeyennb J1a00PaTOPHBIX PadoT
JlabopamopHhvie 3anamus He npeodycMOmMpeHbi.
5.5. 3ajanus i caMOCTOATEIbHOI PadOTHI CTYJICHTOB
Ne HaumenoBanue 3azaHus, BONIPOCHI, AJIs1 CAMOCTOSITEIbHOTO O6bem
n/n paszena, TeMbl U3y4eHHUs (3aJaHus) JUCLUIIIIVHBI B
JUCLUTUIMHBI aKaJ. yacax
OuHas | 3a04yHas
dbopma dhopma
o0y4eHus |00ydeHus
1. | Tema 1. | CamMOCTOATENBHO U3YYUTH OCHOBHYIO U 26 34
AnanuTtnueckas JIONOJTHUTENBHYIO JIUTEPATYpPy 10 TEME.
reoOMeTpHs [TonroToBUTH OTBETH HA KOHTPOJIHHBIE
BOIIPOCHI:
1. Teopema o0 pa3noXKEeHUM BEKTOpa IIO
6azucy
2. JluHeliHble omepanuu Haj BEKTOpaMH B
KOOpAMHATax
3. JlexapToBa, nosisipHas U UUIUHApPUYECKas
CHCTEMBbI KOOP/IUHAT
4. KoopauHaTtbl BeKTOpa, y KOTOPOIO
3aJlaHbl Ha4aJl0 U KOHEI
5. [enenne oTpe3ka B 3aJaHHOM
OTHOIICHUU
6. Hanpagiisiroliiie KOCUHYCBI BEKTOpa
2. | Tema 2. DOnementsl | CaMOCTOSITENIBHO U3YyYUTh OCHOBHYIO U 26 34

anreopsl

JIOTIOJTHUTEBHYIO JTUTEPATypy MO TEME.
IToAroToBUTE OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI:

1. Bekrop-cTonber, nuHeHass KoMOUHAIUS
BEKTOP-CTOJIOIIOB, TIOHATHS O JIMHEWHOH
3aBUCHUMOCTH M HE3aBUCUMOCTH CUCTEMBI
BEKTOP-CTOJIOIIOB

2. MuHOp TIpPOM3BOJIBHOIO  MOpSAJKA
(ompenenenue, mpumep).

3. basucueliii wMuHOp  (ompeneneHue,
npumep). Panr wmarpunsl (ompeneneHue,
IIpUMeED).




Tema 3. Beenenue B

MaTeEMaTUYECKUN
a”HaIn3

CaMoCTOSATENbHO U3YYUTh OCHOBHYIO U
JIOTIOJTHUTENBHYIO JIUTEPATYPY MO TEME.
[ToAroToBUTH OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHI:

1. Teopema o0 TmiepBOM 3aMeydaTeIbHOM
IIpezeIie U CIEACTBUS U3 HEE

2. Teopema o0 BTOpPOM 3aMeyaTeIbHOM
IIpezeIie U CIEACTBUS U3 HEE

3. OKBUBAJICHTHBIC byHKINH, 170'¢
IIPUMEHEHHE Il BBIYUCICHUS IPEAEIIOB

28

40

Beinonnenue
KOHTPOJIBHOU
paboThl

20

Tema

4.

Huddepennmanbaoe

HNCYUCIICHUC

CaMOoCTOATENBHO U3YYUTh OCHOBHYIO U
JIOTIOIHUTENBHYIO JTUTEPATypy MO TEME.
[ToaroToBUTH OTBETH HA KOHTPOJIHHBIE
BOIPOCHI:

1. Teopema 0 HENPEPHIBHOCTU
muddepeHuupyeMoit GyHKIIH

2. IlpousBomHasi CyMMBbI, TPOHM3BEACHUS H
4acTHOTO AU depeHunpyeMbixX HyHKIUN

3. IlomHoe w 4YacTHOE HpuUpalLEHUs,
YaCTHBIE MPOU3BOIHbBIE

4. TI'pagueHT W  [pou3BOAHAsA IO
HaIpPaBIICHUIO

40

52

Tema
HuTerpanbaoe
HCUYHUCIICHHE

CaMoCTOATENBHO U3YYUTh OCHOBHYIO U
JIOTIOIHUTENBHYIO JTUTEPATYyPy MO TEME.
[ToaroToBUTH OTBETHI HA KOHTPOJIHHBIE
BOIPOCHI:

1. OO6mue cBOICTBA HEOIPENEICHHOIO
WHTErpana, OCHOBHBIE TaOIUYHbIC
nepBooOpaszHbIe

2. OrnpeneneHHbIl UHTETrpal,
F€OMETPUUYECKUN CMBICT  OIpPENEIeHHOrO
WHTErpaita

3. ®opmyna Herotona-Jleitoaura

4. 3aMeHa IEpPEMEHHOM B OIPEAEICHHOM
UHTErpase

5. BeIpaxkeHune ABOMHOIO MHTErpana 4epes
ITOBTOPHBIN

6. CkamsipHO€ U BEKTOPHOE TMOJSA —
OTpeIeTICHUSI U TIPUMEPDI

7. POTOp BEKTOPHOIO MOJISA — ONPEAETIEHUE U
npumep. upkynsmnuss BEKTOPHOTO TONSA —
onpezaenenue. lloreHnuanibHOE BEKTOPHOE
1oJie, MpU3HaK MOTEHIUAIbHOCTH

8. JluBepreHuMsi BEKTOPHOrO TWOJIA —
onpezaenenue, npumep. IloTok BekTOpHOTO
noynsgs — onpeaeneHue. CoyeHOMAAIBHOE
BEKTOPHOE mnoie, MIPU3HAK
COJIEHOUJAIbBHOCTH

40

52

Brinoinenue

20




KOHTPOJIbHOM
paboThI

Tema 6.
Huddepenunanbubie
ypaBHEHUS

CaMOCTOSATEIBHO H3YyYUTh OCHOBHYIO H
JIOTIOJTHUTEIBHYIO JIUTEPATYpPY 110 TEME.
[TonroToBUTH OTBETH HA KOHTPOJIHHBIE
BOTIPOCHI:

1. Hudbdepennmanbaoe ypaBHEHHUE,
nopsAoK U GepeHINaTbHOTO YPAaBHEHHS:
OTIpPEICIICHUS ¥ IPUMEPHI

2. OOmee pemeHne M OOLIMI WHTErpai
nuddepeHIaIbHOTO ypaBHEHUS;
HayaJbHbIE YCIOBHS, 4YacTOE pEIICHHE H
YaCTHBIA MHTETPAIL: ONPEIIEICHUS

3. VYpaBHeHHMS TEpBOro  MOpsAAKa C
pa3AeIAIONIMMUCS TePEMEHHBIMU

4. OnHOpOIHbIE YPAaBHEHHUS IIEPBOTO
TopsijiKa

26

38

Tema 7. HucinoBsle u
(GyHKIIMOHATIbHBIE
pAabl

1. Onpenenenue u NpuMep YUCIOBOTO Psijia.
Cxomamuiics W pacXoislIuics psa  —
OTIpeICIICHUS ¥ IPUMEPHI

2. HeoOxoauMbplii MpHU3HAK CXOJAUMOCTH
guciaoBoro  psma.  OOmme  cBOWMCTBa
CXOMSIIUXCS PSAIOB

3. Ornpenenenue u
(YHKIIMOHATILHOTO psJa

IpuMep

26

38

Tema 8. Teopus
BEPOATHOCTEM u
MareMaTuyecKas
CTaTHCTUKA

1. CnywaifHoe coObITHE, 3JIEMEHTapHOE
coObiTHe  (MCXOX),  MHOXKECTBO  BCEX
BO3MOJKHBIX HCXOJI0B (mpocTpaHCTBO
JIEMEHTAPHBIX COOBITHI): OmpeneneHuss u
IIPUMEPBI

2. Kiaccuueckass BEpOSITHOCTb, IpPUMED
BBIUYHCIICHUS KIIACCUYECKOM BEPOSTHOCTU

3. CiydaiiHas BEIMYMHA: ONPEICIICHHUE U
IpUMep. OyHKIUS pacnpezeneHus
CIIy4alHOM BEIMYHUHBI

4. Ob6mue CBOIiCTBa byHKIIUN
paclpeneneHus Ci1y4aiHON BETUYUHbI

5. JluckpeTrHas ciy4yaiiHas BEIWYMHA U €€
GbyHKIUS pacnpeneneHus

6. Maremaruyeckoe OXHUJaHHE CIydallHON
BEJIMYMHBI: OIIPENIETICHHE, CBOCTBA

7. Jwucrepcuss  caydaliHOM — BEJIMYUHBI:
ONpEEIICHNE, CBOKWCTBA

28

36

Beimonnenune
KOHTPOJIBHOU
paboThI

20

Hroro:

240

384

6. PacuerHo-rpajguyeckasi padora
Pacuemno-epaghuueckas paboma ne npedycmompena.




7. KypcoBas pa6ora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen.

9. KonrposabHasi padora
KonTponbhas paboTa mpeaycMoTpeHa no 3aouHoit oopme ooyuyenus B 1,2,3
ceMecTpax.

Tunosbie 3alaHUA 1JIA KOHTpOJILHOﬁ paﬁoTbl
1. Tansl koopauHatsl Touek Aj(0;3;2), Ax(-1;3;6), A3(-2;4;2), A4(0;5;4).. I3BecTHO, UTO OTPE3KU
AlA;, AjA;, AjA4 SBISIIOTCS CMEXKHBIMU pebpamMu mapasuienenumena. Tpedyercst HauTu:
1) nnuny pedpa AjA;;
2) yron mexnay peopamu AjA; u AjAsz;
3) momaak rpaHu, couepkaiiei BepmuHbl AL A A;z
4) o0beM mapasuieNenuIe/a;
5) ypaBHEHHE MPSAMOM, IPOXOAIIECH Yepe3 BEpIIMHY A BOJIb AMArOHAIIN NapajlIeeNnuIea;
6) ypaBHeHHE II0CKOCTH AjALAs;
7) yron mMexay pedopom AjAs 1 rpaHblo, coaepxkaiieit BepmuHbl Aj,Az,As;
8) paccrosiHue OT BepmnHbI A4 110 TuIockocTh ApLALA;.
2. Jano ckansipHoe mose U = U(X,y). TpeOyercs:
1) coctaBuTh ypaBHEHUE JIMHUU YPOBHS U = C U IOCTPOUTH ATY JINHUIO;

2) B TOUKE A HAWTH IPaJMEHT U IIPOU3BOIHYIO M0 HanpasiaeHuro Bekropa AB ;
3) B TOuKe A IOCTPOHUTH KAcaTeIbHYIO U HOPMAJlb K IMHUU YPOBHS, HOJIyYMB HX YPABHEHHUS.
u=x>+4y* + 4x + 4y, C=13, AL, -2), B(2, 4).

<

3. Paznoxuts GyHKINIO _@:7| 52 B PATLTIO CTeTeHAM X.

4. Tpu crpenka CTpeNsOT MO 1edu. BeposTHOCTH mMomagaHusi B 1E€Tb NEPBBIM, BTOPBIM, U
TPETBUM CTpeNKOM paBHbI cooTBeTCTBEHHO 0.7, 0.8 1 0.9 . OnpenenuTh BEpOSITHOCTb, YTO B
1eJ1b [10Na/1aeT TOJIbKO OJUH U3 CTPEJIKOB.

10. OueHo4YHBbIe CpeACTBA [IJsl NMPOBEJEHHUS TEKYIIero KOHTPOJA H
NMPOMEKYTOUYHOM aTTeCTALUMN

OueHuBaHue pe3yibTaTOB OOyYEeHUsST 1O JWCIUIUIMHE U YPOBHS
c(hOpMUPOBAHHOCTU KOMIMETEHIIUA (YaCTH KOMIIETCHIIMU) OCYIIECTBISIETCS B
paMKax TEKYIIEro KOHTPOJS YCIEBAaeMOCTH M TMPOMEXKYTOUYHOM arTecTaluud B
cooTBeTCTBUM ¢ DOHIOM OIIEHOYHBIX CPECTB.

Bonpocsl 115 3auera (1 cemectp)
1.BexTop, mMHa BEKTOpa, KOJUIMHEApHBbIE M KOMIUIAHAPHBIE BEKTOPBI, PABHBIE BEKTOPHI,
CBOOOJHBIN BEKTOP — ONPEEICHUS U TPUMEPHI
2.JIunHeiiHble onepanyy HaJl BEKTOpaMU — ONPEAEIIEHUS U IPUMEPDI, CBOMCTBA OIlEepalyii
3.ba3uc — onpenenenue U npuMep
4.Teopema 0 pa3yioKEHUH BEKTOpa 1o 6azucy
5.JInHeliHbIE ONepalvy HaJl BEKTOPAaMHU B KOOpPJAMHATAX
6.JlexapToBa, NOJsIpHas U LWINHAPUYECKAS! CUCTEMbBI KOOPAMHAT
7.KoopauHaThl BEKTOPA, Y KOTOPOTO 3a/IaHbl HAYAJIO U KOHEI]
8.Jlenenue oTpe3Ka B 3aJaHHOM OTHOIIEHUN



9.Hanpasisomye KOCMHYChl BEKTOpa U MIPOEKIMM BEKTOPAa Ha KOOPAMHATHBIE OCU

10.
. BepaykeHue ckanspHOro Npou3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB-COMHOKUTENEH
12.
13.

11

14.

15.
16.
17.
18.
19.
20.

21

22.
23.
24,
25.
26.
27.
28.
29.
30.
. Teopema 00 3KCIIEHTpUCHUTETE TapaOOIIbI
32.
33.
34.
35.

31

36.

37.
38.
39.
40.

41

43.

44,

45.
46.
47.
48.

49.

CkansipHOE MPOU3BEICHNE BEKTOPOB — ONPE/ICIICHUE M OCHOBHBIC CBOWCTBA

@DopMyJibl Ul BBIUUCIIEHUS PACCTOSIHUS MEX/ly TOUKaMU U yTJIa MEX]y BEKTOpaMu
BektopHoe mpousBeneHue — ompeneneHne U oOmme  cBodcTBa.  I[Ipu3Hak
KOJIJIMHEAPHOCTH BEKTOPOB

CMmemanHOoe TpOM3BEJEHHME — OIpeaeneHHMe U obmme cBoictBa. [IpusHak

KOMIUIAHAPHOCTH BEKTOPOB

ITonmy4uTh BEKTOPHOE YPaBHEHHE IINIOCKOCTH

[TosrydnTh BEKTOPHOE YpaBHEHHE INIOCKOCTH, IIPOXOSAIIEH Yepe3 TPU 3alaHHbIE TOUKH
Teopema 0 KOOpAMHATAX BEKTOPA, HOPMAIBHOT'O K INIOCKOCTH

[TosryunTs nNapaMeTpUUECKOE YpaBHEHHE MIPSMON Ha INIOCKOCTH

ITonmy4uTh KAHOHUYECKOE YPABHEHUE MPSAMOU HA IJIOCKOCTH

[TosryunTs ypaBHEHHUE NPSAMOM B OTPE3Kax

. TeOpeMbI 0 KOOpAuMHAaTax BCKTOPOB, IMCPICHAUKYIIAPHOTO KW HAIPABIAOMICTO IJIA

PsIMOM Ha TIOCKOCTH

Teopema 0 npu3HaKe NapaJIEIbHOCTH NPSIMBIX HA MIIOCKOCTH

[TomyunTh BEKTOPHOE U MMAPAMETPUUECKOE YPABHEHUS IPSIMOM B IPOCTPAHCTBE
[TonyuynTh KAHOHMYECKHE YPABHEHUS MPSIMOM B MPOCTPAHCTBE

DIUIUIIC — ONPE/IeSIEHUE U OCHOBHBIE CBOMCTBA

DoKaIbHOE CBOMCTBO 2JUIMIICA

TeopeMa 0 CBOMCTBE AUPEKTPUC ILIUIICA

®dokallbHOE CBOWCTBO TUTIEPOOITBI, CBOMCTBO JUPEKTPUC TUTIEPOOITBI

Teopema o0 CBOICTBE aCUMITOT THIIEPOOITBI

[Tapabona — onpeneneHre 1 OCHOBHBIE CBOWCTBA

OO01re NOoHATHS O TOBEPXHOCTSIX BpallleHUs

[ToBepXHOCTH BTOPOTO MOPSIJIKA: IPUBECTH MIPUMEP C Pa300pOM CBOWCTB

OO01me MOHATHS O IMIMHAPHIECKUX MTOBEPXHOCTSIX

Marpuiia — Jnath onpeieicHHE W TNpHBECTH npuMep. JIMHeWHbIe omepanud Haj
MaTpUI[AMHA — ONpEICICHHsI, CBONCTBA, NPUMEPHL. 1pPaHCIOHUPOBAHHE MATPHIIBI —
ofpeieNieHue, MpuMep

Onpenenutens KBaJpaTHOW MaTPHUIIBI TPOU3BOJIBHOTO IMOPSIKAa — JIAaTh OINpE/eICHNE,
NPUBECTH NMPUMEP BBHIUMCIICHUS Yepe3 pa3iiokKeHue 1o MepBoi CTpoKe

ChopmynupoBath 0€3 10Ka3aTENbCTBA CIEIYIONINE TEOPEMBI:

- 00 ompeenuTese TPaHCIIOHUPOBAHHOM MaTpHILBI,

- 0 IEPECTAHOBKE CTPOK B OMpPEICITUTEIE,

- 0 Pa3JIOKEHUU ONPEIETUTENS 110 POU3BOIBHOM CTpOKe (CTONOILY)

. OOmrue cBoiCTBa OMpenenuTeneH
42.

Bekrop-cronben, nuHeliHas KOMOMHAIMS BEKTOP-CTOJOILOB, MOHATHS O JIMHEHHOM
3aBUCHUMOCTH M HE3aBUCUMOCTH CHCTEMBI BEKTOP-CTOJIO1I0B

MuHOp mNpOW3BONBHOTO TOpsiKa (ompeneneHue, mnpumep). basucHbll  MHHOD
(onmpenenenue, npumep). Panr matpuuel (onpeaenenue, npumep). Chopmynuposats 6€3
JI0Ka3aTelbCcTBAa TEOPEMY O PAHT€ MATPUIBL.

Cucrema nuHeiHbix anreOpandeckux ypaBHeHuir (CJIAY), wmarpuna CJIIAY u
pacmpennas matpunia CJIAY — onpeneneHus v mpuMepsl.

Teopema Kponekepa-Kanemm

ITpaBuiio Kpamepa

YMHOXk€EHNE MaTpUL — OIIPeIeIEHNEe, CBOMCTBA ONIEPALIMH, IPUMEDP

OOparHass marpuna — ompeneneHue. CBOHCTBa omepanuu OOpaIleHUss MaTpHIbL.
CdopmynupoBath 0€3 T0Ka3aTeNbCTBA TeOpeMy 00 00paTHOI MaTpHIle

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE YHCIIa KBaIPATHOM MaTpPUIIbI



50. Anrebpanyeckast (opmMa KOMIUIEKCHOTO YHCIA; apU(PMETHYECKHE OIepalud Haj
KOMIUIEKCHBIMU YHCIIaMU, TIPEACTaBIEHHBIMU B anredpandeckoit popme

51. Tpuronomerpudeckas (popMa KOMILUIEKCHOTO YHCIIa; YMHOXKEHHUE, JIEJICHUE U BO3BEICHHUE
B CTENEHb KOMILJICKCHBIX YHCE, IPEACTABICHHBIX B TPUTOHOMETPUYECKO (hopme

52. I3BneueHue KOpHs CTENEHH N U3 KOMIUIEKCHOIO YHciia

53. Yucnoas ¢pynkmnus. CBOHCTBA YUCIOBBIX (YHKIIUHA

54. Tlpenen GyHKIIUU B TOUKE

55. HenpepbiBHOCTH (hyHKIIMH B Touke. Kitaccudukanms Touek pa3pbiBa

56. Teopema o mepBoM 3amMevaTesIbHOM IpPEeIie U CACACTBUS U3 HEE

57. Teopema 0 BTOpOM 3aMe4aTeIbHOM IPEAesie U CISACTBUS U3 He

58. DxBUBaJIeHTHBIE (DYHKIMH, UX TPUMEHEHUE JIJIs1 BHIYMCIICHUS TIPEICIOB

Bonpocsl 1151 3a4era ¢ oueHkoii (3 cemecTp)
1.IuddepenunansHoe ypaBHeHHE, MOPSIOK U depeHIIMaT HOTO YpaBHEHUS: ONpeAeeHUs
U TIPUMEPBI
2.00mee pemeHue W oOmmME wHTerpan auddepeHInaTbHOIO0 YpaBHEHHUs; HadaJIbHBIC
YCIIOBHS, YaCTOE PEIICHUE U YaCTHBIA HHTErPaJL: ONPEICIICHUS
3.YpaBHEeHHsI IEPBOTO MOPSIIKA C PA3ACTISIOMUMUCS TePEMEHHBIMU
4.01HOpOAHbBIE YpaBHEHMSI IEPBOTO MOPsAKA

/,
5.Pewenne nuHeiiHoro ypastenus nepsoro nopsaka Y H®WFCOveronom sapuauun
MIPOU3BOJIbHON TOCTOSTHHOM
6.YcioBue JIMHEWHOM HE3aBUCHMOCTH YaCTHBIX peleHuii ypaBHEHUSI

GG O
7.Teopema 06 0OILEM PELIEHUN YPaBHEHHUS R EPRIO
8.Teopema 06 06IIEM PEIICHUU YPABHEHUS AR
9.ITonyunts oOLIEE PpELIEHHE YyPABHEHMS SIS Lo 2 g i

JICHCTBUTEIIbHBIX HEPABHBIX KOPHEW XapaKTEPUCTUYECKOTO YPABHEHMS
,

10. [Tonyunts o0OIIEE DPELIEHHE YPABHEHMS RS s = S (T = %Myﬁt
PaBHBIX JIEHCTBUTENBHBIX KOPHEN XapaKTepUCTHUECKOTO yPABHEHHUS
,

11. Tlonyuuts oOluee pelleHHe ypaBHEHHS W%Mﬁt
KOMILIEKCHBIX KOPHEH XapaKTepUCTUIECKOTO YPaBHEHHS
Vs

12. Penienne  ypaBHEHUs AR G D2 A0 Soobe neneHubIX

K03 (HUIIMEHTOB
13. Pemenue cucreM auddepeHInaIbHbIX ypaBHEHHUH

14. Pemenue ypaBHeHM BUaa y? =Ff(X)

15. Pemienne ypaBHeHUil, HE CO/IEpIKaIIMX B SBHOM BHJIE HCKOMYIO (DYHKIIHIO

16. Pemienue ypaBHeHH, HE COJEPKAIIMX B IBHOM BHJI€ HE3aBUCUMYIO IEPEMEHHYIO

17. CnyyaifHoe coOOBITHE, 3J€MEHTapHOE COOBbITHE (MCXOJ), MHOXECTBO BCEX BO3MOXKHBIX
UCXOJ0B (ITPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUI): ONpeAEICHHUS U IPUMEPDI

18. [IpousBenenue, cymMMa, pa3HOCTb CIy4YalHBIX COOBITHI, NMPOTHUBOIOJIOKHOE COOBITHE:
orpezieNieHus: U pUMeEpPbI

19. HecoBMecTrMble ciydaiiHble COOBITHS, TOJIHAS Tpynmna COOBITUH: OIpenesNeHus |
MIPUMEpBI

20. Knaccuueckast BEpOATHOCTb, IPUMEP BBIUNCIEHUS KJIIACCUYECKON BEPOSITHOCTH

21. 'eomeTpuyeckas BEpOSATHOCTh, IPUMEP BBIYHMCIICHHS T€OMETPUUECKON BEPOATHOCTH

22. Axcuomsl TeopuH BeposiTHOCTeN. CleICTBUS U3 aKCUOM

23. TeopeMa CI0KEHHUS BEPOATHOCTEN

24. Teopema yMHOXEHUS BEPOATHOCTEN

25. ®opmyna nonHOM BeposTHOCTU U popMmynsl baiteca

26. IlocnenoBaTeIbHOCT UCTIBITAHUM 110 cXeMe bepHyIu: onpeaeneHue u npumep

277. ®opmynsl beprymm



28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.

40.

41

JlokanpHas ¥ UWHTerpaibHas TeopeMbl MyaBpa-Jlamiaca (chopmynupoBats 6e3
JIOKa3aTeNIbCTBA)

CrnyuaiiHas BelNMUYMHA: OompenesieHne U npumep. OyHKUMS paclpeleieHus CilydailHoM
BEJIMYUHBI

OO6mmue cBoiicTBa (QyHKIIMU pacTpeieNICHUs CIIy9aiiHON BETMIMHBI

JuckpeTHas ciydaiiHasi BeJIMUMHA U ee PyHKIMS pacipeesIeHus

HenpepeiBHast cnywaiiHas BennuuHa u ee (yHKUus pacnpenencHus. [I10THOCTBH
BEPOATHOCTEU U €€ OCHOBHBIE CBOMCTBA

MaremaTtnueckoe 0KMIAHUE CIIy4aliHOW BEJIMYUHBL: OIIpEIEIICHUE, CBOMCTBA

Jucnepcus ciaydailHOM BEJTMUYMHBL: ONIpEeIeHHEe, CBOMCTBA

HopmansHO  pacmpeneneHHas — ciydaiiHas  BEJIMYMHA  BEPOATHOCTh  IOMNAJaHUs
HOPMAaJIbHOMW CITy4ailHON BEJIMYMHBI B 3aJJaHHBI HHTEPBAJ

['enepanbHas COBOKYIHOCTbD, BEIOOPKA; BHIOOPOUHAS CPEIHSISI M BBIOOPOUHAs JHCTIEPCHS;
JIOBEPUTENIbHBIN MHTEPBAI U JOBEPUTENBbHAS BEPOSITHOCTh

Koppensuonnoe nose, k03 puuueHT Koppensun npsmas perpecciu

OnpeneneHue M npuMep 4YHUCIOBOro psaa. CXomdmuiics M pacxomdlMiics psan —
OIpeziesICHUs] U PUMEPDI

Heo0xonuMmelil pu3HaK CXOAMMOCTH 4YUCIOBOro psja. OOmme cBOWCTBA CXOIAIIMXCS
j ;01 (0):!

[TpusHak cpaBHEHMS U1l 3HAKOIIOIOKHUTEIBHBIX PAIOB

. [Ipusnak [Jamambepa
42.
43.
44,
45.
46.
47.
48.
49.

[Tpuznak Komun

MHTerpanbHbIi IPU3HAK CXOAUMOCTH

[Tpusnak JleiiOHuITa

Ornpenenenne u npumep abCOMIOTHO CXOSIIETOCs psia
Omnpenenenue U npuMep GyHKIHMOHATBHOTO Psijia

Crenennoi psia. Paguyc cXoqMMOCTH CTENIEHHOTO psiia

Psan Teiinopa. Psapl Teiinopa 0CHOBHBIX 3JIeMEHTapHBIX (HYHKIIUH
Tpuronomerpuueckuit psg Oypbe

Bomnpocsl a5 3k3amena (2 cemecTp)

1. TlpousBoaHast pyHKIMU B TOUKE: OmNpenesneHue, npuMepsl OyHkius, nuddepeHnupyemas
B TOUKE: OIIPEIEIICHNE
Teopema o npousBoaHON AuddepeHuupyemMoit pyHKIuu
Teopema o HenpepsiBHOCTH AU depeHnnpyeMoit GyHKIUU
['eomerpuueckuii cMbIC TPOU3BOAHON U AuddepeHinana

[Ipon3BoiHast CyMMBI, IPOU3BEACHUS U YACTHOTO AUPPepeHInpyeMbIX QYHKIUN
ITpouzBoaHas 0OpaTHON QYHKIIUU

2
3
4
5. HpOI/I3BOI[HBIC BTOpPOI'oO U 60.]166 BBICOKHUX MOPAIKOB
6
7
8

. IIpon3BoaHast cioxxHOM PpyHKINN
9. Teopema ®epma u Teopema Posuis
10. Teopema Komu u Teopema Jlarpanska
11. IlpaBuna Jlonurans ans HeonpeaeneHHoctei [0/0] u [oo/o0]
12. IlpeacraBnenne GyHKIUU ¢ TOMOIIBIO hopmyinsl Tenmopa
13. [Ipu3HaK MOHOTOHHOCTH (PYHKITUH
14. DxcTpemyM (YyHKIUU: ONIpeieNICHUE U IPUMEP
15. HeoOxoaumble ycaoBUs SKCTpeMyMa (GYHKIUU OJHOM epeMeHHON
16. Jlocratounble ycinoBus sKcTpeMyMa (GyHKIIUU OJTHON MepeMEHHOMN
17. locTaTouHble yCIOBUS SKCTpeMyMa JUIsl (PYHKIIUH, UMEIOIIEH BTOPYIO IPOU3BOIHYIO
18. Beimykiocts (hyHKIIMM BBepX (BHU3). Touku nepernda
19. HeoOxoauMble ycIOBHS HAIMYMS TOUKHU Tepernda
20. locTaTo4Hble YCIOBUS HAJIMYUS TOUKH Ilepernda



21. HaknoHHBIE ¥ BEpTHKAJIbHBIE aCUMIITOTHI Ipaduka GyHKIUU

22. I'paduk GyHKIMM NBYX TIEPEMEHHBIX, OKPECTHOCTh TOYKH HAa KOOPJUHATHOMN MIIOCKOCTH

23. Ilpenen pyHKIMH ABYX MMEPEMEHHBIX, HEPEPHIBHOCTH (DYHKIIMH ABYX MEPEMEHHBIX

24. TlomHOE W YacTHOE MPUPALICHHS], YACTHBIC MPOU3BOIHbBIE

25. Tnddepennupyemas GyHKIUSA ABYX MEPEMEHHBIX

26. Teopema 0 TPOU3BOAHOM CIOKHON (DYHKIIMH JIBYX TIEPEMEHHBIX

27. I'paiv€HT ¥ IPOU3BO/IHAS IO HAIIPABJICHUIO

28. DkcTpeMyM (DYHKIUU ABYX IEPEMEHHBIX, HEOOXOIUMBIE YCIOBUS IKCTpEMyMa

29. JlocTaTo4HbIEC YCIOBUS IKCTpEMyMa (PYHKIIMH JIBYX TIEPEMEHHBIX

30. IlepBooOpa3Hast pyHKIIMH, HEOTIPEICTICHHBIN HHTETpaT

31. Teopema 0 MHOXKECTBE EPBOOOPA3HBIX (HYHKIIUU

32. OO0ume cBOMCTBA HEOIPEAEICHHOIO0 HHTErpaia, OCHOBHBIE TaOJIMYHbIE IEPBOOOpa3HbIE

33. 3ameHa nepeMeHHOM B HEOIPEACIICHHOM UHTErpaJie

34. VluterpupoBaHue M0 YacTsAM JAJIsl HEOIPEeIeTICHHOI0 HHTErpalia

35. OnpeneneHHbli HHTErpal, FTEOMETPUUECKUN CMBICT OIIPEIEIEHHOI0 HHTETpalla

36. ®opmyna Herorona-JIeitOuuia

37. 3ameHa epeMEeHHOM B OINPEACIICHHOM UHTErpalie

38. MHTerpupoBaHue 1o YacTsIM 7S ONPEAeTICHHOT0 HHTETpaia

39. HecoOCTBEHHBIE MHTETPAIIBL: IIPUMEPBI CXOASAIIETOCS M PACXOIAIIETOCS HHTETPAIOB

40. Onpenenenre ¥ TeOMETPUIECKUI CMBICI JBOMHOTO HHTETpaia

41. Onpenenenre U NpuMep MOBTOPHOTO UHTErpajia

42. BelpaxkeHHe JBOIHOT0 HHTErpaia 4yepe3 MOBTOPHBIH

43. 3aMeHa IepeMEHHBIX B ABOWHOM MHTEIrpaje

44. OnpeneneHre U OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOTO UHTETpasia Mo JJIMHE AyTH

45. Onpenenenre 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOIO MHTETpajia 10 KOOpAUHATAM

46. ®opmyna ['puna

47. HeoOXoauMble M TOCTATOYHBIC YCIOBUSI HE3aBHCHMOCTH KPWUBOJIMHEHHOTO WMHTErpajia OT
MyTU UHTETPUPOBAHUS

48. CkansipHO€ U BEKTOPHOE I10JIsI — ONPEAETICHUS U IPUMEPHI

49. Potop BEKTOpPHOrO MOJIs — ompeseleHne u npumep. LIUpKynsiuss BEKTOPHOTO MO —
onpeaenenue. [loTeHManbHOE BEKTOPHOE M0JIE, TPU3HAK MOTEHIIMAIBHOCTH

50. /luBepreHuuss BEKTOPHOIO IOJsSI — oOmIpeneieHue, npumep. IIoTok BeKkTOpHOro mois —
onpezaenenue. CoaeHOUJAIbHOE BEKTOPHOE T10J1€, IPU3HAK COJICHOUJAIBHOCTH

51. ®opmyusl 'aycca-Octporpaackoro u Ctokca

TunosBble TeCTOBLIC 3aIaHUA:

1. Jlns JaHHOH MaTpuibl A MOCTPOMTH OOpAaTHYIO MaTpuily A™. BBIIOTHHTE MPOBEPKY

AAaAN AT

3 21
A=2 3 1
2 1 1

2. Uccnenosats Ha HeMpepbIiBHOCTH (yHKIMIO Y = f(X), HalTH TOYKW pa3pbiBa H
onpenenuTh ux pof. [loctpontsh cxemarnueckuii rpaduk QyHKITHH.

2x*+3)/5 mpum  x<I;
f(x) = 6 — 5x npu  1<x<3;
X—3 npu X =>3.

3. BRIYHCIINTE IUIOMIAAs GUIypHI, OrpaHmdeHHon muamsvu y = 1/(1 + X%) y =x/2.



4. C moMoI1IbI0 JBOWHOTO UHTETpaia HAaTH 00bEM Tella, OTPAHUYCHHOTO MOBEPXHOCTSIMH,
YPaBHEHHS KOTOPBIX 3a/aHbl., St e

. 3
5. Haiitu o61mee pemenue quddepeHnanibHOr0 ypaBHEHHS xy'-2y = x°e*.

6. Jly1st TaHHOW JUCKPETHOM CIIy9aitHOM BEIMUMHBI TIOCTPOUTH PSJT pactpeneieHus U (pyHKIHIO
pacnpenenenus. HailTu ee MaTeMaTHueCKOE OXKHUAAHUE U JUCIIEPCUIO.

11. YyeOHO-MeTOANUECKOE 00€ecTIeueHHe TUCITUILINHBI

11.1. PekomeHayemasi JIUTEpPaTypa

1. Bnera, A. M. JluneitHas anre6pa. AHAIUTHYECKAs] TEOMETpHs : yueOHOoe rmocobue /
A. M. Uenera, Il. WU. Ilpunyukas, W. JI. Yepubix. — 5-¢ uza. — HoBocubupck
HoBocubupckuii rocyaapcTBeHHBIN TeXHUYECKUM yHUBEpcuTeT, 2019. — 183 ¢. — ISBN 978-5-
7782-3868-8. — Texkcr : anexrponnslii // Lludpposoii o6pazoBatensubiii pecypc IPR SMART :
[catiT]. — URL: https://www.iprbookshop.ru/98793.html. — Pexxum moctyna: st aBTOpU3HUP.
II0JIb30BaTEIEN

2. KymukoBa, H. A. Jluneiinas  anrebpa. AHaJIMTHYECKas  TeOMETPHSL.
Juddepennmanpaoe u UHTErpaibHOE UcuucieHus. uddepeHnmansapie ypaBHEHUS : yaeOHO-

metonudyeckoe mnocoobue / H. A. KymukoBa, O. B. ®daneeBa. — Camapa : Camapckuit
rocyJIapCcTBeHHbIN TexHuueckut yauepcuter, ObC ACB, 2019. — 86 c. — Tekcr :
anektpoHHslt // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/105212.html. — Pesxum goctyna: 1uis aBTOPU3UP. TOIb30BaTENICH

3. Hexensckas JI.A. luddepenunanpnple ypaBHEHUS! MEPBOIO M BBICUIMX IOPSIKOB
[DnexTpoHHBIH pecypc]: ydeOHOe mmocobue/ Hexenbckas JILA.— DIJEKTPOH. TEKCTOBBIC
nanHbie.— Tomck: M3aarenbctBo TOMCKOro rocy1apcTBEHHOTO yHUBepcuTeTa, 2022.— 154¢c.—
Pexwum noctyna: https://ipr-smart.ru/125529 — IPR SMART, no maposro

4. Maremarnueckuil ananus u auddepeHunanbaple ypaBHeHUs. 3aJaud U YIPaKHEHUS :
yuebHoe mocobue / B. B. Brmacos, C. 1. Murpoxun, A. B. [Ipomkuna [u ap.]. — 3-¢ 31, —
Mocksa : UutepHet-YHuBepcuter Mubopmanumonnsix Texuomoruit (MHTYUT), Ai Tlu Ap
Menua, 2020. — 375 c. — ISBN 978-5-4497-0657-7. — Texkcr : anekrponnsiii // Ludposoii
00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/97549.html . — Pexxum noctyna: st aBTOpU3UP. MOJIb30BaTEIEH

5. bypos, A. H. Marematnueckuii ananus. [Ipuknagasie 3a1aun : yueOHO-METOIUUYECKOE
nocoobue / A. H. bypos, H. I BaxpymeBa. — HoBocubupck : HoBocubupckuii
rOCyIapCTBEHHBIN TeXHUYECKUI yHuBepcurert, 2018. — 79 c. — ISBN 978-5-7782-3649-3. —
Tekcr : snextponusiit // [ludposoit oOpazoBarensubiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91388.html. — Pexxum noctymna: st aBTOpU3Up. MoJab30oBaTenen

6. Marematuueckuii ananu3. KpruBonnHeliHble 1 TOBEPXHOCTHBIE HHTETPANIbl. DIEMEHTHI
teopuu noisiss. COOPHMK MHIMBHUIYaJIbHBIX 3aJaHuil : yueOHoe mocoOue / coctaBurenu ['. B.
Henorubuenko [u ap.], nox penakuueit I'. B. Henoru6uenxo, O. B. Illepemer. — HoBocubupck
: HoBocuOupckuii rocyiapcTBeHHbIN TexHnueckuit yausepeutet, 2019. — 71 c. — ISBN 978-5-
7782-3996-8. — Texct : anextponHsblit // Lludposoit obpazosarensHblil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/99188.html. — Pexxum poctyna: mist aBTOpU3Hp.
I10JIb30BATEICH

7. JIuxaues, A. B. BBenenue B Teopro BEPOATHOCTEW U MATEMAaTUYECKYIO CTaTUCTHKY :

yuebHoe mocobue / A. B. JluxaueB. — HoBocubupck : HoBocuOupckuili rocymnapcTBeHHBIN
TexHuueckuid yHusepcuter, 2019. — 102 c. — ISBN 978-5-7782-3903-6. — Tekct :
anektponabli // Lludposoit obOpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:

lhttps://www.iprbookshop.ru/98696.html. — Pexwum noctyna: st aBTOpU3Up. NOIb30BaTENEH

8. MexenHas, H. M. OCHOBBI T€OpUH BEPOSITHOCTEW M MATEMaTUYECKON CTAaTUCTUKH.
Martepuansl Uil TOJATOTOBKA K CEMHUHAPCKUM 3aHATUAM : ydyeOHO-MeToauueckoe nocodue / H.
M. Mexennas, 1. A. PynakoB. — MockBa : MOCKOBCKHI TIOCYAapCTBEHHBIM TEXHUYECKUI
yauBepcuteT umenu H.O. baymana, 2018. — 120 c. — ISBN 978-5-7038-4917-0. — Texkcr :
anektponnbld // Lludposoit oOpazoBarenvubiii pecypc IPR SMART : [caiit]. — URL:



https://www.iprbookshop.ru/98793.html
https://www.iprbookshop.ru/105212.html
https://ipr-smart.ru/125529
https://www.iprbookshop.ru/97549.html
https://www.iprbookshop.ru/91388.html
https://www.iprbookshop.ru/99188.html
https://www.iprbookshop.ru/98696.html

https://www.iprbookshop.ru/110783.html. — Pexxum goctyna: 1uis aBTOpU3UP. MOIb30BaTENIEH

9. CepebpsikoB A.B. Beenenue B Teoputo rpadon: Yued. mocodbue / A.B.CepebpsikoB. —
Capatos: Capar. roc. texH. yH-T, 2009. — 36 c. — ISBN 978-5-7433-2082-0 URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=6260&rashirenie=doc. —
PexxuMm nocryna: uist aBTOpU3UDP. M0JIb30BATEIECH

10. CepebpsikoB A.B. DiieMeHTapHBIN KypCc MaTeMaTHYECKOH JIOTUKHU: y4ebd. mocobue /
A.B.CepebpsikoB — Caparos, Capar.roc.texH.yH-T, 2011. 32 ¢. URL:

http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=8119&rashirenie=doc. —

PexxuMm nocryna: uist aBTOpU3UDP. N0JIb30BATEIEH

11. UccnenoBanue omnepanmii. M30panubie TiaBel: yued. mocoome / A.B. Kpwicbko,
A.B. CepeOpskos, FO.H. Harap. Capatos: Capar.roc. Texs. yH-T, 2014. 52 c. ISBN 978-5-7433-
2764-5 URL: http://techn.sstu.ru/WebLib/22376.pdf. — Pexum ngocTyma: s aBTOPHU3HD.
M0JIb30BaTENEH

12. CepebpsikoB A.B. DneMeHTH KOMOWHATOPHOTO aHajau3a B 3a7adax TEOPHH
BEPOSTHOCTEH M MOJENAX Clay4ailHbeIx rpadoB: ydebHoe mocodbue / A.B.Cepebpsikos,
B.B.Hogruxkos, I0.H.Harap. — Durensc: U3a-so OTU (dbumuan) CI'TY umenu [Narapuna FHO.A.,
2019. 52 c. ISBN 978-5-9907991-9-6 URL: http://techn.sstu.ru/WebLib/30297.pdf. — Pexum
JOCTyTA: JIJIsl aBTOPU3UP. MOJIb30BaTENeH

11.2. Ilepuoguyeckue U3TaHUS
He ucnons3yrorcs

11.3. HopmaTuBHO-NIpaBOBbI€ AKTHI U HHbIE PABOBbIE TIOKYMEHTBI
He ucnonvzyromces

11.4 IlepeuyeHb 3JIeKTPOHHO-00Pa30BaTe/ILHBIX PECypPCOB

1. YueOGHo-meTOAMYECKHE MaTepualibl MO AUCHUIUIMHE «MaremaTuka
(aneKTpOoHHBIN 0OpazoBaTeabHbIN pecypce pazmeiieH B MOC OTU (punuman) CI'TY
nMenH ['arapuna FO0.A. http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=35 )

2. Canit OTH (¢pumman) CI'TY umenu 'arapuna FO.A. http://techn.sstu.ru/

11.5 DJyIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

1. 9bC «IPR SMART) https://www.iprbookshop.ru

2. 9BC «elibrary» https://elibrary.ru

3. 9bC «kKOHCVYIJIbTAHT CTYJEHTA» https://www.studentlibrary.ru

11.6. Pecypcbl MHPOPMANMOHHO-TEJIEKOMMYHHMKAIIMOHHOM  CeTH
«AHTepHeT»

1. https://openedu.ru - HanimoHanbHBIA MPOEKT OTKPHITOTO 0Opa30BaHUs

2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

11.7. IleuaTHbIE U JIeKTPOHHBIE 00pa3oBaTesibHbIE pecypchl B (hopmax,
aJaNTHPOBAHHBIX /UIS CTYJACHTOB C OrPAHWYEHHBIMH BO3MOKHOCTSIMH
310POBbS (IJI TPYNII M MNOTOKOB € TAKUMHU CTYJA€HTAMM)

1. ApantupoBanHass Bepcuss ObC «KoOHCynabTaHT CTyIeHTa», s
UCIIOJIb30BAaHUSl HHBAJIMJAMU M JIMIAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSAMU
310POBBSA


https://www.iprbookshop.ru/110783.html
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=6260&rashirenie=doc
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=8119&rashirenie=doc
http://techn.sstu.ru/WebLib/22376.pdf
http://techn.sstu.ru/WebLib/30297.pdf
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=35
http://techn.sstu.ru/
https://www.iprbookshop.ru/
https://elibrary.ru/
https://www.studentlibrary.ru/
https://openedu.ru/
https://demonstrations.wolfram.com/

Obyuarowuecs u3 uucia uneanudos u auy ¢ OB3 obecneyenvl neuamuvimu u
(unu)  INEKMPOHHLIMU — 00pPA30BaAMENbHLIMU  pecypcamu 6  ¢hopmax,
a0anmupoBaAHHbIX K 02PAHUYEHUSIM UX 300POBbSL.

12. NudopManmHOHHO-CIPABOYHbIE CHCTEMbI M MNPOodecCHOHAIbHbIE
0a3bl JaHHLIX

OOGyuaronuMcst obecrieueH A0CTyM (yIaJleHHBIM JOCTYI), B TOM YHCIIE B
cilydae IPUMEHEHUS JIEKTPOHHOTO 00yUYEHHS, TUCTAHITMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTHHA, K COBPEeMEHHBIM MpodecCHOHATBHBIM 0a3aM  JaHHBIX U
WH()OPMAITMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 Ilepeyenb HHGPOPMANUOHHO-CIIPABOYHBIX CHCTEM
1. CrpaBouHas npaBoBasi cuctema «KoncynbTanT [lmocy.

12.2 Ilepeyenn npodeccuoHANBHBIX 023 JaHHBIX
1. https://openedu.ru - HaimoHanbHbINA MPOEKT OTKPHITOTO 0Opa30BaHUs
2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

12.3 Ilepeyenbr MHPOPMALMOHHBIX TEXHOJIOTHH, HCHOJIb3yeMBbIX IpPH
OCyLleCTBJIEHUM 00pa30BaTeJIbHOIO Mpolecca MO0 JAMCUMIIMHE, BKJIOYAs
nepevyeHb NPOrpaMMHOIO odecrevyeHust

OOGpazoBaTenbHBI MpolLeCC MO IUCHUIUIMHE o00OecredeH HeOoOXOIUMbIM
KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOJHO PacmpOCTPaHSIEMOTO MPOTPaMMHOTO
o0ecriedyeHrs, B TOM YHCIE OTEYECTBEHHOTO IMPOM3BOACTBA  (MOIJICKUT
OOHOBJICHUIO MTPU HEOOXOIUMOCTH).

1) JluueH3noHHOE MpOrpaMMHOE oOecrieueHne

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint)

2) CBo0OoaHO pacmpocTpaHsIeMOe MPOrpaMMHOE 00eCTICUCHUE

naket opucHbIX npunoxenuit LibreOffice 7.4.0

Kaxnprii  oOyuarommiics B  TEUYEHHE BCEro mepuoja OOydeHHUs
o0ecrieunBaeTcs MHAWBUIYAIbHBIM HEOTPAHUUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-
OMOMMOTEYHOM CHUCTEME M DJIEKTPOHHON WH(OPMAIMOHHO-00pa30BaTeIbHON

cperne.

13. MaTepuajibHO-TeXHUYECKOe o0ecreyeHmne

OOpaszoBaTenbHbId MOpoHecc o0ecredeH YYeOHbIMU AYIUTOPUSMH IS
MPOBEJCHNUS YUeOHBIX 3aHATHUHN JIEKIIMOHHOTO THIIA, 3aHATUH CEMHHAPCKOTO THIIA,
IPYNIOBBIX W UWHAMBUAYAJIbHBIX KOHCYJIbTAl[Mi, TEKYIIEro KOHTPOJS U
IPOMEXYTOUHOM aTTecTalliy, MOMENICHUSAMHU MJII CaMOCTOSITENbHOM pPadOThI
CTYICHTOB.

VY4eOHble ayAUTOPUM OCHAIICHHbI OOOpYIOBAaHUEM U TEXHUYECKUMU
cpeacTBaMu OOy4eHHs, KOTOpbIE€ BKJIIOYAIOT B ce0si yueOHyr0 MeOesb, KOMILIEKT
MYJBTUMEAUMHOTO 000pPYI0BaHUS, B TOM UHCJIE IEPEHOCHOTO (IIPOEKTOP, IKPaH).

[Tomemenust s CaMOCTOSITENBHON pabOThl OOYUYAIOUIMXCS OCHAIICHBI


https://openedu.ru/
https://demonstrations.wolfram.com/

KOMITBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO MOJAKIIOUECHUS K ceTh «MHTEepHET» 1
oOecriedyeHUEM JOCTyIlla B DJJIEKTPOHHYIO HHQPOPMAIMOHHO-00pa30BaTEILHYIO
cpeny OTH (bunman) CI'TY umenu [Narapuna FO.A.

Pabo4yro mporpammy COCTaBHJI ,
‘ cots”
noueHt kapenpst EMH \ﬂQL\BQ%W S

09.06.2023

CepeOpsikoB A.B.



14. lono/iHeHNs 1 MI3MEHEHUs B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu KadeIphl
« » 20 roja, mpoTokos Ne

3aB. xadenpoit / /

BHecennbie n3aMeHeHus yTBepxkAeHbI Ha 3acenanuu Y MKC/YMKH
« » 20 _ ropa, mpoTokoa Ne
[Ipencenarens YMKH / /






