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1. Heau 1 3a1a4u TUCHUILJIMHBI

Lenp npenoxaBaHusi AMCUMILIMHBI: 00yYeHHE METOAAM pEILEHUs 3ajay
MaTEMaTHKU U COOTBETCTBYIOIIEMY JIOTHUECKOMY CTUIIFO MBILUIEHUS

3aga4yu U3yYeHHs TUCHHUIINHBI:
- O3HaKOMWTb CTYIAEHTOB C OCHOBHBIMM IOHATHSAMHM MaTeMaTHUKd U
MaTeMaTHYeCKUMU METOJIaMU;
- CIocOoOCTBOBaTh (POPMHUPOBAHUIO Y CTYyJIeHTa OOOOIIEHHBIX IPUEMOB
UCCIIEIOBATENbCKOM 1eATEeIbHOCTH, HAYYHOTO B3IJIs1/1a HA MUP B LIEJIOM;
- Pa3BUTh y CTYJIEHTOB MaTeMaTHYE€CKOE MBIIUIEHUE, YTOObl Oyaymuii 6akanaBp
CMOT IIEPEHOCHUTH 00IIIE METO bl HAyYHOU paboThl B pabOTy MO CHEUATBHOCTH;
- obecnieunTh  BO3MOXHOCTb  OBJAJEHUS  CTYJEHTaMH  COBOKYIHOCTBIO
MaTeMaTHYeCKUX 3HAHUW M yYMEHMH, COOTBETCTBYIOLIMX YPOBHIO OakajaBpa IO
COOTBETCTBYIOIIEMY ITPOQHIIIO.

2. Mecro nucuumiunsl B crpykrype OIIOII BO
Jucnuminna «MaTemaTuka» OTHOCUTCS K 00s13aTe€JIbHOM 4YacTH y4yeOHOTo
mana bioka 1 «Jlucuurmnuasl (MOIYIIN).

3. TpeGoBaHus K pe3yabTaTaM OCBOCHUSA M CHUIIMHBI

W3yyeHne AUCHUIUIMHBI HapaBiI€HO Ha (QOPMUPOBAHHUE CIIEIYIOLIUX
KOMIICTEHIIN:

VYK-1. CnocobGeH ocymecTBiIiATh MOUCK, KPUTUYECKUW aHAIM3 U CHUHTE3
uH(pOpMaIuH, MPUMEHSTh CUCTEMHBIN MOAXO/ JIJIsl PEIICHUs MOCTAaBIEHHBIX 3a/1a4

CTyaeHT 10JIKeH 3HATH:

MaTeMaTHKy B YacTU TaKUX paslieJioB, Kak TreoMeTpus, aireopa,
MaTEeMaTUYECKUI aHaIU3, TEOPUS BEPOSTHOCTEN 1 MaTeMaTHiecKasi CTaTUCTHKA.

CTyAeHT 10/I2KeH yMeTh:

pemarh 3a/1a4u U3 pas/iesioB reOMETpHUsl, anredpa, MaTeMaTUYECKUN aHAJIN3,
TEOpHUsI BEPOATHOCTEN U MaTeMaTHYECKasi CTATUCTHKA.

CTyAeHT 10JIZKeH BJIa/IeTh:

METOJaMH MaTeMaTHYECKOTO MOJIETUPOBAHMS, OCHOBAaHHBIMU Ha TAaKUX
paszznenax, Kak TreoMeTpus, airedpa, MaTeMaTH4YeCKUU aHaiu3, TEeopHs
BEPOSITHOCTEM U MaTeMaTHYECKasi CTATHCTHKA

[lepeyeHb MIAHUPYEMBIX pE3YyJIbTATOB OOy4YEHHS IO JUCHUILIUHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJIbTaTaMH OCBOCHHS 00pa30BaTEeIbHOU
IPOrpamMMbl

Kon n HanmeHoBaHME Kon 1 HanmMeHOBaHME MHANKATOPA JOCTHKCHUS
KOMIIETCHIINH KOMIIETSHIINH (COCTABJISIONICH KOMITEHTEHITUH )
(pe3ysbTaT OCBOCHUS)

VYK-1. CrnocobeH ocCymliecTBIsITh
IIOMCK, KPUTUYECKUH aHaIU3 U
CHUHTE3 HMH(OpPMaLUH, NPUMEHSITH
CUCTEMHBIN IMOAXOM IJsl PELICHUs
IIOCTABJICHHBIX 3a4a4

HU-2 yg.1 Ucnons3yeT MaTeMaTHYECKUE METOMIBI B paMKax
CHUCTEMHOT'0 MOJX0/1a AJIs PEIICHUS MOCTAaBICHHBIX 3a7a4




HanmMenoBanue noka3zatessi OlleHUBaHUS

Kon u HaumeHoBaHue (pe3yabpTaTa 0Oy4eHHs MO JUCHUILIINHE)

WHUKATOPA TIOCTHUKEHUS
KOMITETEHIIUU

3HaTh: TpuHOUNBI cOopa, orbopa U  00OOIICHHS
uHpOpPMAIIMM €  HUCIOJIb30BAHUEM  MaTEeMaTHUYCCKHX

METOI0B
HU-2 yx., Ucnons3yer Ymersb: COOTHOCHTH  pPa3HOPOIHBIC  SBIICHHUSI u
MaTEMaTHYECKHE METOMBI B PAMKaXx CUCTEeMAaTH3HpPOBaTh HX B paMKaX H30paHHBIX BHUIOB
CHCTEMHOTO TIOAX0Ma U PETICHUA npodeccuoHabHOM  JEATENbHOCTH C  HCIOJIb30BaHUEM
ITOCTaBJICHHBIX 3a7a1 MaTEeMaTHIECKUX METOJIOB

Bnanerb:  HaBBIKAMH ~ MPAKTHYECKOH  pabOTBI ¢

WHOOPMALIMOHHBIMA ~ UCTOYHUKAMHU, OMBIT  HAYIHOTO
MOWCKA, CO3/IaHUS HAyYHBIX TEKCTOB C HCIIOJIb30BaHUEM
MaTeEMaTUYECKOH HOTAIUH.

4. O0beM TUCHUILUIMHBI U BUAbI Y4eOHOM padoThI
ouHan hopma odyueHus

aKaJ.4acoB
Bun yaeOHO nesTenbHOCTH Beero 110 CEMECTpam
cem 1 cem 2 ceMm 3
1. AynutopHbIe 3aHSATHS, YaCOB BCETO, B 192 64 64 64
TOM YHCIIE:
* 3aHATHSA JICKIIMOHHOT'O THIIA, 96 32 32 32
* 3aHATHS CEMUHAPCKOTO THIIA: - - - -
IIPAKTUYECKHUE 3aHATH 96 32 32 32
71a00paTOPHBIE 3aHITHS - - - -
B TOM YHCIIE 3aHATUS B (DOpME MPAKTUIECKON
OATOTOBKH ) ) ) )
2. CamocrosTenbHas padoTa CTyJICHTOB, BCETO 240 80 80 80
— KypcoBas paboTa (IpoeKT) -
3.IIpoMexyTodHast aTTECTAIHS: 3a4eT | DK3aMeH 3a4eT C
9K3AMEH, 3a4em ¢ OYEeHKOU, 3auem OLICHKOM
O0BeM IUCIUIUIMHEL B 3a4ETHBIX €IUHUALAX 12 4 4 4
OO0BeM IUCIUIUIMHEL B aKaj,. dacax 432 144 144 144

3a0uHan hopma odyueHus

3aounast popma 0OydeHus (aKal. 9acoB)

By yueOHOM nesTeTbHOCTH

o ceMecTpam

Bcero
ceMm 1 ceM 2 ceM 3

1. AyauTopHbIe 3aHSTHS, 4aCOB BCETO, 48 16 20 12
B TOM YHCIIE:




* 3aHATHSA JICKIIMOHHOTO THIIA, 18 6 6 6
* 3aHSATHSI CEMHUHAPCKOTO TUMA! - - - -
MPAKTUYECKUE 3aHATUS 30 10 14 6
1a00paTOpHbIE 3aHATHUS - - - -
B TOM YHCJIE 3aHATUA B (POpME MPaKTHUECKON
MOATOTOBKU i i i i
2. CamocTosTenbHast paboTa CTYACHTOB, 384 128 124 132
BCETO
— KypcoBasi pabota (IIpoeKT) - - - -
— KOHTPOJIbHAsI paboTa + + +
3.IIpomexyTouyHasi aTTeCTalus: 3a4erT | PK3aMeH 3auer ¢
9K3aMeH, 3auem ¢ OYeHKOl, 3a4em OILICHKOM
O0BeM IUCIUIUIMHEL B 3a4ETHBIX €IUHUALAX 12 4 4 4
O0BeM QUCLHUIUIMHEL B aKall. dacax 432 144 144 144

5. Copep:kanne JUCHUIVIMHBI, CTPYKTYPHPOBaHHOE MO0 TeMaM C
yKa3aHueM KOJIMYeCcTBa aKaJeMHYeCKUX YaCOB M BUI0B Y4eOHbIX 3aHATHI

5.1. Conep:kanue TUCUMIJIMHBI

Tema 1. AHanuTUueckasi TeOMETpHUs
Bexkrtopsl, tuHeliHbIe onepanuu. bazuc, KoopanHATHI BEKTOpa
Cucremsl koopauHart. [Ipoekunu, HarpapAIOIINE KOCUHYCHI BEKTOPa
CkansipHoe, BEKTOPHOE M CMEIIaHHOE IPOU3BEIECHUS
VYpaBHenue reomerpuueckoil purypsl. [Imockocts. [IpsiMas Ha TUIOCKOCTH U B IPOCTPAHCTBE
JIuHMM BTOPOTO MOPSIIKA Ha MJIOCKOCTH
[ToBepxHOCTH BTOPOTO MOPSIKA

Tema 2. DneMeHTHI anreopbl
Marpuiisl, TUHEHHbIEC ONepalliu, TpaHCIIOHUpoBaHue. Onpenenutenu. Panr MmaTpuiist
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHHM
YMHuoxxeHnue matpuil. ObpaTHast MaTpuia

Tema 3. BBenenune B MaTeMaTUUECKHUU aHAIN3
Yucnoele MHOXeECTBA. [IpoMexyTkn Ha yncnoBoi ocu. HadanbHble TOHATHS O KOMIUIEKCHBIX
qrcaax
OO0111e MOHSTHS O YUCIOBBIX (YHKIIHSIX
[Ipenen ¢pynkuuu B Touke. beckoneuno mansie pynkunuu. CBoiicTBa MpeIeoB
CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKITHI

Tema 4. luddepenunansHoe UCYUCICHUE
[IpousBoanas ¢pynkuuu. Juddepennupyemas pynkuus. Juddepenman. [Ipasuna
nuddepeHIpoBaHms
Teopemsl 0 cpennem i aquddepentmpyembix Gynkuuii. [Ipasuna Jlonurans. @opmyna
Telnopa
UccnenoBanue QpyHKIMIT: MOHOTOHHOCTB, SKCTPEMYMBI BBIITYKIIOCTh, TOUKH Ieperuoa,
ACHMIITOTBI
OyYHKIIMU MHOTUX MIEPEMEHHBIX, 00IIne MoHsATHs. YacTHble mpon3BoaHbIe. [IpaBua
nudepeHIpoBaHms
['paagueHT 1 IPOU3BOIHAS 110 HANIPABICHUIO
OKcTpeMyM (PyHKIUH IBYX MEPEMEHHBIX

Tema 5. HTErpanbHOE UCUHCIEHUE
[lepBooOpa3Has ¢pyHKIMU, HEOTPEACTICHHBIN HHTETpal



3aMeHa rnepeMeHHO!, HHTEIPUPOBAHKE IO YACTSIM, HHTETPUPOBAHUE PAlIMOHATIBHBIX IpoOei
Onpenenennpiii uaTerpai. Materpupyemsie Gynkiuu. @opmyna Herorona-JleiiGnura
[IpunosxeHus onpeaereHHOro HHTerpana

JIBOIHBIE 1 TOBTOPHBIE HHTETPAIBI

KpuBonuHeliHble HHTETpaJIbI 110 JUIMHE AYTH U 110 KoopauHaTaMm. MHTerpaibl, He 3aBUCSIINAE OT
MyTH UHTETPUPOBAHUS

HOBerHOCTHBIe HWHTCIpaJIbl

Cxansgpubie U BekTopHbIe TTos1s. Teopema ["aycca, Teopema CTokca

Tema 6. luddepenunanbabie ypaBHEHUS
HauanbHble noHATHA 0 AU epeHnnanbHbIX YpaBHEHUAX. Y paBHEHMsI IEPBOT0 MOPsIKa
Jluneiinsie nuddepeHnmansupie ypaBHeHUs. CUCTEMBI TMHEHHBIX YPaBHEHHUH MTEPBOTO MOPSIKa
Tema 7. YucnoBble U (yHKITMOHATBHBIE PSIABI
3HAKOIIOIOKHUTEIBHBIE YUCIOBBIE PAIBl. 3HAKOYEPEAYIOIUECS U 3HAKOIEPEMEHHBIC YHMCIIOBBIE
pAabI
Crenennsie panbl. Psaasl Telnopa
Tpuronomerpuueckue psasl Pypee
Tema 8. Teopus BepoSITHOCTEH U MaTeMaTHYECKasi CTATUCTUKA
CnyvaitHoe coOwbiTrie. Omnepanuu  Haja — cioydalHbIMH — coObITHsiMU.  Kimaccuueckas u
reOMEeTpPHUUECKast BEPOSITHOCTh
AKCHOMBI TEOPUH BEPOSTHOCTU. Teopema CIIOKEHHUS BEPOSITHOCTEW. Y CIOBHASI BEPOSITHOCTD,
TEOopeMa yMHOKEHHs BeposTHocTel. Dopmyrna moHON BEeposTHOCTH, popMyibl baiieca
[TocnenoBaTenbHOCT HE3aBUCUMBIX HUcObITaHUW. @Dopmynbsl  bepHymm, JokaibHas |
UHTErpajibHas TeopemMsl MyaBpa-Jlamaca
Crny4vaitHas BenuurHa: GyHKIIUAS pacrpeaesieHus], 00IIre CBOMCTBA
JluckpeTHas ciydailHas BEMUMHA: PAJ pacrpeneieHus, GyHKUIUsS pacHpeeseHHs], YHCIOBbIe
XapaKTEPUCTUKU
HenpepoiBHast cnyvaiiHas BelIWYMHA: IUIOTHOCTh pAcCHpeAeseHUs BEpOSTHOCTEH, (yHKIHS
pacpeneNIeHus, YUCI0BbIE XapAaKTEPUCTHKHI
HopmanesHoe pacnipenenenue. 3akoH OOJIBIINX YUCET
OcHOBHBIE TIOHATHA MaTEMAaTHYECKOM CTAaTUCTUKHA. TOYEUHBIE M WHTEPBAJIBHBIC OLECHKU
DNEMEHTBI KOPPEIALIMOHHOTO aHAIN3a

5.2. Pa3enpl, TeMbl TUCHUILTAHBI U BUBI 3aHATHIA
ounas gpopma odyuenusn

Bupel 3aHTHH, BKIIOYAs CAMOCTOSITEIBHYIO Kon
paboTy CTy/IEHTOB (B akaJ.4acax) WHJIKaTOpa
HaumenoBanue paszena, 3aHATHUS 3aHATHS caMoc— JIOCTHIKECHUS
No TEMbI TUCIIUTIIINHBI JIEKIIMOHHOTO | CEMUHAPCKOTO | TOSITeNIbHAS | KOMIICTEHIINH
n/m THIIA TUMA / U3 HUX pabora
B (hopme
MIPAaKTUYECKOU
MOJATrOTOBKHU
1. | Tema 1. Ananurnyeckas 12 12 26
N2y
reOMETPHS
2. | Tema 2. DiieMeHTHI aireGpsl 8 8 26 -2y
3. | Tema 3. Beenenue B 12 12 28
vt . N2y
CMAaTHYCCKHUU aHaJIUu3
4. | Tema 4. Jlupdepenunansuoe 16 16 40
" N2y
CUHCJICHHUEC
5. | Tema 5. HWuTerpanbHoe 16 16 40
" N2y
CUHCJICHHUEC




6. | Tema 6. [IuddepeHnmanpHbie 8 8 26
ypaBHEHHS W-2vic
7. | Tema 7. Yucnossie u 8 8 26 W12
(bYHKIHOHAIBHBIE PSJIBI VKL
8. | Tema 8. Teopust BepOSITHOCTEH U 16 16 28
MaTeMaTHYecKas CTATHCTHKA W-2vi
Hroro 96 96 240
3aounan popma odyuenus
Bupel 3aHTHH, BKIIOYAs CAMOCTOSITEIBHYIO Kon
paboTy CTy/IEHTOB (B akaJ.4acax) WHJIUKaTOpa
HaumenoBanue pasnena, 3aHATUA 3aHATUA camMoc— JTOCTHKEHUS
No TEMBI TUCIIUITJIINHBI JICKOHMOHHOT'O | CCMHHAPCKOI'0 | TOATCIIbHAA | KOMIICTCHIINU
/‘ TUTA TUMAa / U3 HUX pabora
i B (hopme
MIPAaKTUYECKOU
IIOArOTOBKHN
1. | Tema 1. AHanuTtHueckas
reOMETpHst
2. | Tema 2. DnemeHTHI anreOpbl 6 10 128 W-2 vy
3. | Tema 3. Beenenue B
MaTeMaTHYECKUH aHaJIN3
4. | Tema 4. Jluddepennumanpaoe
HCUHCIICHUE
5. | Tema 5. HNuTerpaibHoe 6 14 124 WA-2vi
HCYHCIICHUE
6. | Tema 6. Juddepennuansusie
ypaBHEHHUSI
7. | Tema 7. Uucnossle u
(YHKIMOHATBHBIE PSIIBI 6 6 132 W2y
8. | Tema 8. Teopust BeposiTHOCTEH U
MaTeMaTHYeCKasi CTATUCTUKA
Hroro 18 30 384




5.3. [lepeyeHb MPaKTHYECKHUX 3AHATHI

No HanmenoBanue ConepxaHne NPaKTUUYECKUX 3aHATUN O06Bem
/11 pasjneia, TEMBI JUCILUILINHBI B
IUCIUILINHEI aKaj. yacax
O4dHas 3a04YHasdn
bopma bopma
o0y4yeHust |00yueHus
1. | Tema 1. | Bexropsl, nuHeiHble omnepanuu. CHCTEMBbI 12 2
AHanuTuueckas koopauHaT. [Ipoekiuu,  HaNpPaBISIOIIUC
reoMeTpust KOCHHYCBHI BekTopa CKaJsipHOE, BEKTOPHOE U
cMenmlaHHoe — mpousBeneHust  I1mockocTb.
[IpsiMast Ha TUIOCKOCTH M B IPOCTPAHCTBE
2. | Tema 2. DieMmeHTH | Matpuipl, JTUHEHbBIE oTiepaIu, 8 2
anreopbl TPaHCTIOHUPOBAHUE. Onpenenureny.
CucteMbl JITHEHHBIX anreOpanvIecKux
ypaBHeHHUH. YMHOXeHHe MaTpur. OOparHas
MaTpuIa
3. | Tema 3. Beemenue B | Yuciossie MHOKecTBa. IIpenen GpyHKINH B 12 2
MaTeMaTHYeCKUI Touke. beckoHeuHo Manblie yHKINM.
aHaau3 Cpotictpa npezienioB. CpaBHeHHE OCCKOHEYHO
MaJIbIX (QYHKIUI
4. | Tema 4. | IIpaBuna muddepeHmpoBaHus. 16 3
Hduddepenunansaoe HccnenoBanne (QyHKIMH: MOHOTOHHOCTb,
HCUHCIICHUE 9KCTPEMYMBI BBIITYKJIOCTh, TOYKH Heperuoda,
ACUMIITOTHL. YactHble NIPOM3BOJIHBIE.
I'papuent " MIPOU3BOJTHAS o
HaTpaBJICHUIO.DOKCTpeMyM (QYHKIHH JBYX
MIepEMEHHBIX.
5. | Tema 5. HUnrerpansHoe | [TepBooOpa3Has GyHKIIUHU, HEONPEAeTeHHBIN 16 3
WCUNCIICHHE HHTETpal. OnpenencHHbBII WHTETpa.
Dopmyna Herorona-Jleitbnuta.
[Ipunoxennss ONIpeAeICHHOTO HHTETpaa.
JIBoiinple  uHTerpanel.  KpusonuHeliHble
uHTerpanbl. CKalIpHBIC U BEKTOPHBIC MOJIS
6. | Tema 6. | YpaBHenus mnepBoro mnopsaka. JluHeilHble 8 2
Jduddepennnanbusie muddepennmansable  ypaBHeHUs. CucTEMbI
YpaBHCHHUS JIMHEWHBIX YPaBHEHUI MEPBOTO MOPSIIKA
7. | Tema 7. YucnoBbie u | Yucnosbie psabl.. CTerneHHbIC DPSObl. Psabl 8 2
(hyHKIIMOHATBHEBIC Teiinopa.  TpuUroHOMETpHYECKHE  PSIBI
pAIbl Dypse
8. | Tema 8. Teopus | Cnyuaiinoe  coObiTme.  Omepanuu  Hap 16 2
BEpPOSTHOCTEH W | cioydaiiHBIMU coObITHsAMU. Kiaccudeckas u
MaTeMaTHIeCKas TeOMETPUYECKasi BEPOSTHOCTh. AKCHOMBI
CTaTUCTHKA TEOPUH BEPOATHOCTH. TeopeMa CI0KEHUSI
BEPOSATHOCTEH.  YCIOBHas  BEPOSTHOCTD,
TeopemMa YMHO>KEHUS BEPOSATHOCTEH.
®dopMysa MONHOW BEpOATHOCTH, (HOpMYIIBI
Baiteca. ®opmynsl beprymnmu. CnydaiiHas
BennunHa: (QYHKLIUS pacrpeneaeHus, oomue
cBoiicTBa. JluckpeTHas citydyaiiHas BeJIMYHHA.
HenpeprpiBHas ciydaiiHast BEJIMYMHA.
Hopmansnoe pacnpenenenne. OCHOBHbIE
MOHATHS ~ MAaTEMaTHYECKOW  CTATHCTHKU.
Toueunsle ¥  WHTEPBAIBHBIE  OLEHKHU
DJeMeHTHI KOPPEISIIHOHHOTO aHAIN3a
Hroro 96 18

5.4. Ilepevyenn 1a00paTOPHBIX padoT

Jlabopamophvie 3anamus He npedycmMompeHul.




5.5. 3aiaHus I caMOCTOSITEILHON PadoThI CTY/IEHTOB

/o

Haumenosanue
paszena, TeMbl
IUCIUAIUINHBI

3agaHus, BOIPOCHI, IS
CaMOCTOSITENILHOTO M3yUeHUs (3aJaHusl)

O0BeM

MUCLUIIINHEL B

aKaJ. yac

ax

OuHast

dhopma

o0yueH
ust

3a04Has

dhopma
oOyueHmst

Tema 1.
Ananutnueckas
reOMeTpHst

CaMOCTOSITEIFHO H3YYUTh OCHOBHYIO H
JIOTIOJTHUTENbHYIO JINTEPATypy MO TEME.
IToAroTOBUTE OTBETHI HA KOHTPOJBHEIE
BOIIPOCHI:

1. Teopema 0 pa3iioKEHUH BEKTOpA 110 Oa3ucy
2. JluneliHble omepalMM HaJ BEKTOpaMU B
KOOpAMHATaxX

3. JexaproBa, HONApHAs M IMIMHAPHUIECCKAs
CHCTEMBI KOOPJHHAT

4. KoopauHaTel BEKTOpa, y KOTOPOTO 3aJaHbI
HA4YaJI0 ¥ KOHEeIl

5. [lenenue oTpe3ka B 3alaHHOM OTHOLLIEHUHU

6. Hanpasisitoniyie KOCUHYChI BEKTOpa

26

42

Tema 2. DieMeHTH
anreopsl

CaMOCTOSITeIIbHO H3Y4YUTh OCHOBHYIO U
JIOTIOJTHUTEIBHYIO INTEPATyPy 10 TEME.
[ToAroTOBUTH OTBETHI HA KOHTPOJIBHEIC
BOIIPOCHI:

1. Bekrop-cromnber,
BEKTOP-CTOJIOIIOB,
3aBUCHMOCTH  H
BEKTOP-CTOJIOIIOB
2. MuHop [IPOU3BOJILHOTO
(ompenenenue, mpuMep).

3. basucHbIi MuHOp (ompemeneHUe, TPUMED).
Panr maTpuiie! (onpeaeneHue, mpumep).

JIMHEHHAsT KOMOMHALUSA
MOHATHA O  JIMHEHHOH
HE3aBUCHUMOCTH  CHCTEMBI

opsiAKa

26

42

Tema 3. Beenenue B
MaTeMaTU4eCKUui
aHaIU3

CaMOCTOSTeNbHO H3YYNUTh OCHOBHYIO 1
JIOTIONTHUTEIIBHYIO JINTEPATyPy M0 TEME.
IToAroTOBUTH OTBETHI HA KOHTPOJIBHEIC
BOIIPOCHI:

1. Teopema o mepBOM 3aMeyaTeIbHOM Mpeieie
U CIEACTBUA U3 HEE

2. Teopema 0 BTOpOM 3amMeyaTeIbHOM Mperere
U CJIEICTBUS U3 HEE

3. DKBUBaJCHTHbIC (YHKIUH, WX MPUMCHECHHE
JUTS BEIYUCIICHHS MIPEJICTIOB

28

44

Tema 4.
Jnbdepennuansnoe
HCUYUCIICHUE

CaMOCTOSITeNILHO U3Y4YNTh OCHOBHYIO H
JOTIOJTHUTENBHYIO JIUTEPATypy 110 TEME.
IToAroToBHTH OTBETH! HA KOHTPOJIBHBIE
BOIIPOCHI:

1. Teopema o
muddepeHunpyeMon GyHKIMN
2. IlpowsBomHas CyMMBI, TpPOHM3BEICHUS H
YacTHOTo An(pdepeHIupyeMbIX HYHKIUN

3. IlonHoe M 4YacTHOE NpHpPALIEHUs, YaCTHBIC
NIPOU3BOAHBIC

4. I'paiieHT ¥ IPOU3BOHAS 110 HANIPABJICHHUIO

HEPEPBIBHOCTU

40

62

Tema 5.
HurerpansHoe
HCUNCIICHUE

CaMOCTOSITEIbHO U3YYNUTh OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JINTEPATyPy 110 TEME.
IToArOTOBUTE OTBETHI HA KOHTPOJIBHBIE
BOTIPOCHI:

1. O6mme
UHTErpaa,

CBOMCTBA
OCHOBHBIE

HEOIPEICIICHHOTO
TaOJINYHbBIE

40

62




nepBooOpasHble

2. OmnpeneneHHbI HHTETPajl, T€OMETPUUSCKHIA
CMBICIT OTIPEIeIEHHOTO MHTErpaa

3. ®opmyna Herotona-JletiOanma

4. 3amMeHa TIEPEeMEHHOH B OMpeACICHHOM
UHTETpae

5. BelpaxkeHHe MABOWHOIO HHTErpana uepes
MOBTOPHBIN

6. CxansipHOoe U BEKTOPHOE TOJISl — OTPe/IeICHHUS
U IPAMEPLI

7. PoTOp BEKTOpPHOTO MOJISI — ONpEAESIEHUE U
npuMep. [upkyndnus BEKTOPHOrO MO —
omnpezesnenue. [loTeHManbHOE BEKTOPHOE I10JIE,
MIPHU3HAK MMOTEHIHNATHHOCTH

8. JluBepreHuus  BEKTOPHOro  mojasa  —
ompenenenue, mpumep. [10Tok BEKTOPHOTO MO
— onpexnencane. ColleHOWAATBFHOE BEKTOPHOE
T0JIe, IPHU3HAK COJICHOMIATBHOCTH

Tema 6.
Jnbdepennmansabie
ypaBHEHHUSI

CaMOCTOSITEIFHO H3YYUTh OCHOBHYIO H
JOTOHUTENBHYIO JINTEPATYPY 110 TEME.
[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE
BOIIPOCHI:

1. uddepenuynansHoe ypaBHEHHE, HOPSIOK
muddepeHInaIbHOTO YpaBHEHUS: ONpe/IeNeHHs
Y IIpUMEPHI

2. OOmee pemeHHe # OOMmMIA WHTETpaj
I QepeHInaIbHOTO YpPaBHEHHUS; HadallbHBIC
YCIIOBUSI, 9aCTOE PEIICHNE M YaCTHBIH HHTETPAIL:
OTIPEICTICHUS

3. VYpaBHeHUsT ~ IEPBOrO
Ppa3IeNAIOIUMHUCS [TEPEMEHHBIMH
4. OnHOpOIHBIC YpaBHEHHSI IEPBOTO MOPsAKA

MOpsIIKa C

26

43

Tema 7. YUnucnossie u
(yHKIIMOHATIBHEIC
psIbI

1. Onpenenenue u npuUMep YHUCIOBOIO psia.
Cxopgsamuiics ¥ pacxojdumuiics  psag  —
OIpeNIeNeHUs] U IPUMEPHI

2. HeoOxomumplii  Npu3HaK  CXOAMMOCTH
4yuCcIIoBOro psiaa. OOmme cBoHcTBa CXOSIIMXCS
psaaoB

3. Omnpenenenne W npuMmep QYHKIIMOHATHHOTO
psina

26

43

Tema 8. Teopus
BEpOATHOCTEN u
MaTeMaTHIecKas
CTaTHCTHKA

1. CnyuaiiHoe  cOOBITHE,  DJIEMEHTapHOE
coOBITHE (MCXO[T), MHOKECTBO BCEX BO3MOXKHBIX
HCXOIOB (TIpocTpaHCTBO JJIEMEHTaPHBIX
COOBITHIA): OTIpeeTIEHUs] U TIPUMEPHI

2. Kiaccuueckass  BEpOSITHOCTb,  IPHMEp
BBIYHCIICHHS KIIACCHYECKOH BEPOSITHOCTH

3. CnyyailHas BelIMYMHA: ONpEJCICHUE U
npumep. DyHKIMS pacipepeNicHus CIydaiHoM
BEJTMYMHBI

4. OOmme cBoiicTBa (YHKIHMH paclpeaeieHus
CIIy4ailHON BEIUYMHBI

5. JluckpeTtHass ciydailHas BeIMYMHA U €€
(hyHKIHA pacnpeneneHus

6. MaremMaruueckoe OXHUAAaHUE CIy4dallHOU
BEJIMYMHEL: OTpe/IeJICHNe, CBOICTBa
7. Jucnepcus clydaitHoM
onpeJiesieHne, CBOWCTBA

BCJINMYHHBI:

28

43

Buowi, epagpux konmpons CPC, (no pewenuio xagpeopvr YMKC/YMKH).




6. PacueTHo-rpaduueckas padora

Pacuemno-epaguueckas paboma ne npedycmompena.

/. KypcoBas pa6ora

Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt

Kypcosoii npoexm ne npedycmompen.

9. KonrTposabHas padora

Koumponvnas paboma npedycmompena no 3a0unotl popme 00y4enus

10. OuneHouyHble cpeacTBa [Jsi NPOBeJeHHs TEKYNIero KOHTPOJSI H
NPOMEKYTOYHOI aTTecTalNU

OnenuBanue pe3ynbTaToB OOyYEHUs MO JUCHUIUIMHE U ypPOBHS
c(OpPMUPOBAHHOCTH KOMIETEHIMH (YaCTH KOMIIETEHIIMH) OCYILECTBISETCS B
paMKax TEKYIIero KOHTPOJS YCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTecTalud B
cooTBeTCcTBUU ¢ DOHJIOM OLIEHOYHBIX CPEJICTB.

Tunosoii nepeyeHb BONPOCOB K 3a4€TYy:

Bonpocs! pis 3a4era (1 cemectp)
1.Bextop, miMHA BEKTOpPa, KOJUIMHEAPHBIE M KOMILUIAHAPHBIE BEKTOPHI, PABHBIE BEKTOPHI,
CBOOOJHBIN BEKTOP — ONPECICHUS U TPUMEPHI
2.JIuHeiiHble onepalnyy HaJl BEKTOPaMU — ONPEAEIICHUS U IPUMEPBI, CBOMCTBA Olleparuil
3.ba3uc — onpeneneHre U npuMep
4.Teopema 0 pa3yioKEHUH BEKTOpa 1o 6azucy
5.JIuHeliHbIe onepany Ha/l BEKTOPAMH B KOOpAMHATAX
6.JlexapToBa, NOJISIpHAs U LWINHAPUYECKAsE CUCTEMBI KOOPAMHAT
7.KoopauHaThl BEKTOpPA, Y KOTOPOTO 3a/1aHbl HAYaJIO U KOHEIT
8.JleneHue oTpe3Kka B 3aJaHHOM OTHOLIEHUH
9.Hanpasisironue KOCUHYCbI BEKTOpa U MMPOEKLIUN BEKTOPA HA KOOPJIMHATHBIE OCH
10. CkanspHOoe IpOU3BEIEHUE BEKTOPOB — ONPEAEIEHNE U OCHOBHBIE CBOMCTBA
11. BeipaxkeHue CKaJsIpHOTO MPOU3BEIACHHUS Yepe3 KOOPANHATHI BEKTOPOB-COMHOKHUTEIEH
12. ®opMynbl AJis BBIYUCICHUS PACCTOSIHUS MEXKAY TOUKAMU U yTriia MEXAYy BEKTOpaMu

13. BekTopHoe TmpouW3BeNeHHE — oOmpeaeneHue U oOmme  cBoiicTtBa. [Ipu3Hak
KOJUIMHEApPHOCTU BEKTOPOB
14. CmemianHOe  TIpOW3BEACHUE — OMNpeAesieHne W oOmme  cBoiictBa.  [Ipu3Hak

KOMILIAHAPHOCTH BEKTOPOB

15. [Tony4nTh BEKTOPHOE YPABHEHUE MIIOCKOCTH

16. IToay4uuTh BEKTOPHOE YpaBHEHHE IUIOCKOCTH, TPOXOAAIIEH uepe3 Tpu 3ajaHHbIE TOUKU

17. TeopeMa 0 KOOpAMHATAX BEKTOPA, HOPMAIBHOTO K TIJIOCKOCTH

18. Iloay4uuTh MapaMeTpUYECKOE YpaBHEHHUE MIPSIMON HA TUNIOCKOCTH

19. [Tony4nTh KAHOHUYECKOE YPAaBHEHHUE MPAMON Ha MIOCKOCTH

20. ITonyuuTs ypaBHEHHE IPSIMON B OTpE3Kax

21. TeopeMbl O KOOpIMHATaX BEKTOPOB, MEPHEHAUKYISIPHOIO W HANPABISIONIETO JIst
IPsIMOM Ha INIOCKOCTHU

22. TeopeMa o npu3HaKe NapajuieIbHOCTH MPSMbIX Ha MJIOCKOCTH

23. Ilony4yuTh BEKTOPHOE U IAPAMETPUUECKOE YPAaBHEHUS NPSIMOM B IIPOCTPAHCTBE

1
B oannom pazdene npusoosamcs npumepvl OYeHOUHBIX CPeOCma



24,
25.
26.
27.
28.
29.
30.
. Teopema 00 3KcHIeHTpUCUTETE TTapadOoITBI
32.
33.
34.
35.

31

36.

37.
38.
39.
40.

41

43.

44,

45.
46.
47.
48.

49.
50.

51.

52.
53.
54.
55.
56.
57.
58.

[TonyunTh KAHOHUYECKUE YPAaBHEHHUS NIPSAMOU B IPOCTPAHCTBE
DITUTIC — ONIPEJETICHNE U OCHOBHBIE CBOIMCTBA

DoKaIbHOE CBOMCTBO JJUIMIICA

Teopema 0 CBOMCTBE AUPEKTPUC DILITUTICA

dokaabHOE CBOHCTBO THIIEPOOIIBI, CBOMCTBO TUPEKTPUC THUIIEPOOIIBI
Teopema 0 CBOMCTBE aCUMITTOT THITEPOOJIBI

[Tapabona — onpezneneHre ¥ OCHOBHBIE CBOWCTBA

OO01mre NOHATHS O TIOBEPXHOCTSIX BpaIlleHHUs

[ToBepxHOCTH BTOPOT0 MOPSAKA: IPUBECTU IPUMEP C pa300pOM CBOMCTB

OO01mye NOHATHS O UITUHAPUISCKUX MTOBEPXHOCTIX

Marpunia — pgaTh ompenesieHHue W TNpuBECTH mpumep. JIuHelHbIe omnepauud Haju
MaTpUILlaMHA — OIpPEACTCHHUs, CBONCTBA, MPHUMEpHL. TpaHCIOHMPOBAHHE MATPUIIBI —
orpezesieHue, mpuMmep

Onpenenurens KBaapaTHOM MAaTPHUIBI MPOU3BOIBHOIO TOPSIKA — JaTh OMpEICIICHUE,
MPUBECTH MIPUMEP BBIUMCIICHUSI Yepe3 pa3io’KEHHUE 10 NEPBO CTPOKE

CdopmynupoBaTh 6€3 10Ka3aTeIbCTBA CASAYIONINE TEOPEMBI:

- 00 ompenenuTesne TPAHCIOHUPOBAHHON MaTPUIIBL,

- 0 TIEPECTaHOBKE CTPOK B OINPEACTUTEIE,

- 0 Pa3JI0KEHHUH OTPEACIUTENS IO TIPOU3BOJILHON CTPOKE (CTOIOITY)

. Obume cBoiicTBa onpeaenuTenei
42.

Bekrop-cTonbern, nuHelHas KOMOWHAIMsS BEKTOP-CTOJIOIOB, TOHATHS O JIMHCHHOU
3aBHCUMOCTH M HE3aBUCUMOCTH CUCTEMBI BEKTOP-CTOJIOIOB

MuHOp TIPOW3BOJBLHOTO ToOpsiaka (ompeneneHue, mnpumep). ba3ucHbi  MUHOD
(onpenenenue, npumep). Panr matpuisl (onpexaenenue, npumep). ChopmynupoBaTth 6e3
JI0Ka3aTelbCTBAa TEOPEMY O PAHIE MATPUIBL.

Cucrema nuHelHbIXx anreOpamueckux ypaBHeHuit (CJIAY), wmarpuma CJIAY u
pacmupennas Matpuia CJIAY — onpenenenust 1 npuMepsI.

Teopema Kponekepa-Kanennu

[TpaBuino Kpamepa

YMHOXEHUE MaTpUL] — OIIPEIEIICHUE, CBOMCTBA OIIEPALIMH, IPUMEP

O6parnas wmatpuiia — omnpezaenenue. CBoiicTBa omeparuu oOpamieHuss MaTpHIIbL.
CdhopmynupoBats 6e3 10Ka3aTeNbCTBA TEOpEMY 00 0OpaTHOM MaTpHILIe

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE YHCIIa KBAIPATHON MaTpUIIbI

Anrebpanueckas (opMa KOMIUIEKCHOTO 4HCJa; apu(METHYECKHE OIlepalud HaJ
KOMILIEKCHBIMU YHCJIaMH, ITPEJICTABICHHBIMU B anredpanyeckoi popme
Tpuronomerpudeckas opMa KOMIICKCHOTO YHCTa; YMHOXKEHHUE, JIEJICHUE U BO3BEICHUE
B CTEIIEHb KOMIUIEKCHBIX YHCEI, IPEACTaBIECHHBIX B TPUTOHOMETPUUECKOH (hopme
W3Bnedenue KOpHS CTETIEHU N U3 KOMITJIEKCHOTO YUCIIa

Yucnosas Gyskiusa. CBOMCTBA YUCITOBBIX (PYHKITUI

[Ipenen pyHKIMU B TOUKE

HenpepbiBHOCTh pyHKIIMM B Touke. Kiaccudukanus Touek pa3pbiBa

TeopeMa 0 IepBOM 3aMeUaTEIbHOM MPEIEIE U CICACTBUA U3 HEE

Teopema 0 BTOpOM 3amMeuaTeIbHOM IPEENie U CIEACTBUS U3 Heé

OKBHUBaJICHTHbIE (DYHKIIMH, X IPUMEHEHUE JIJIs1 BBIYMCIICHUS TPEIEIIOB

Bomnpocsl 1141 3a4eTa ¢ oneHkoii (3 cemecTp)

1.InddepennmanpHoe ypaBHeHHE, TOPAIOK TUDPEpEeHIIMATBHOTO YPaBHEHHUS: OTIPEICTICHUS

U IIPUMEPBI

2.00mee pemeHue W oOmwMi wHTErpan aud@epeHIHATbHOTO YpaBHEHHS; HadalbHBIC

yCJioBUs, 4aCTOC PCIICHUC U YaCTHBIN HWHTCrpa: OMPCACIICHUA

3.YpaBHeHHUsI IEPBOTO MOPSIIKA C Pa3AeIAIOIIMMUCS IEPEMEHHBIMU



4.0HOpOAHBIE YpaBHEHMS IEPBOTO MOPSAKA

v ! —
5.Pemenne nuHeiiHoro ypasuenus nepsoro mopsiaka Y T P(X)Y = f(X) meronom sapumaumn
MIPOU3BOJIHOM NOCTOSTHHOM
6.YcioBue JIMHEUHOM HE3aBHUCUMOCTHU YaCTHBIX peleHui YpaBHEHUS

y'+p(x)y’ +a(x)y =0
7.Teopema 06 o6em pemerun ypasrerns Y + P(X)Y' +a(x)y =0
8.Teopema 06 obmeM pemennn ypasrenns Y + P(X)Y' +a(x)y = f(x)

n ! — —
9.IMonyuuts obmee pemenue ypasuenus Y T PY'+d =0y (P.0=C 9 myq ciyvas
JEHCTBUTEBHBIX HEPABHBIX KOPHEH XapaKTEPUCTHYECKOTO YPABHEHHS

n ! —_ —
10. Honyunts oOmee pemenne ypasuennms Y +PY' T4 =0y (P.=C 9 nng ciywas
PaBHBIX JICHCTBUTENBHBIX KOPHEH XapaKTEPUCTUYECKOTO YPABHEHHUS

11. Honyunts o6mee pemenne ypasuenms Y +PY' +0 =0y (P.g=C 9 nng ciywas
KOMILTEKCHBIX KOPHEH XapaKTepUCTHIECKOTO YPABHEHHUSI

12. Pemienre ypaBHEHHMS y'+tpy'+q =ffx) (pd=C¢ X meromom HEOIPEENEHHBIX
K03 puImeHToB
13. Pemenue cucrem nuddepeHIanbHbIX YypaBHeHUN

14. Pemenue ypasuenuii puaa Y = f(X)

15. Pemenue ypaBHEHHH, HE COAEPIKAIIUX B IBHOM BHJIC HCKOMYIO (DYHKITHIO

16. Pemienue ypaBHeHH, HE COJAEPKAIMX B SIBHOM BHJI€ HE3aBUCUMYIO IIEPEMEHHYIO

17. CnydaiiHOe COOBITHE, DJIIEMEHTapHOE COOBITHE (HMCXOJ1), MHOXKECTBO BCEX BO3MOIKHBIX
UCXOJ0B (ITPOCTPAHCTBO JEMEHTAPHBIX COOBITHI): ONIPEACTCHUS 1 IIPUMEPHI

18. IIpousBenenre, cymma, pa3HOCTh CIy4alHBIX COOBITHI, MPOTHBOIOJIOXHOE COOBITHE:
OTpeIeTICHUS U IPUMEPDI

19. HecoBMecTuMble caydailHble COOBITHS, TIOJHAS TPYIIa COOBITHHA: ONpeIeiCHUs Hu
pUMeEpPbI

20. Knaccuueckasi BEpOATHOCTh, TPUMEP BBIYMCICHUS KJIACCUYECKON BEPOSATHOCTH

21. 'eoMmeTpuyeckas BEpOSTHOCTh, IPUMEP BHIYUCICHUS TEOMETPUUECKON BEPOSITHOCTH

22. AxcroMBbI TeOpuHU BeposiTHOCTEN. ClIeICTBUS U3 aKCUOM

23. Teopema C10XKEHUS BEPOATHOCTEN

24. TeopeMa YMHOKEHHSI BEPOATHOCTEM

25. ®opmyra MosHOW BEpOSTHOCTH U GopMmyibl baiieca

26. IlocnenoBarenbHOCTh UCTIBITAHUH IO cxeMe bepHyinu: onpeneneHue u npumep

27. ®opmynsl beprymum

28. JlokanpHasi W WHTErpaidbHas Teopembl MyaBpa-Jlamaca (chopmynupoBaTh 0e3
JI0OKa3aTelIbCTBA)

29. CnyuyaiiHasi Benu4uHa: omnpeaeneHue u npumep. OyHKUUsS pacnpeneneHus CiaydaiHon
BEJTUYUHBI

30. O6mme cBoiicTBa PYHKIIUU paCTIPEICIICHUS CTyYaliHON BETHYNHBI

31. luckpeTHas ciydaiiHasi BEIMUMHA U ee (PYHKIUS pacrpeieneHus

32. HenpepbiBHas ciy4daiiHas BeMWMYMHA W €€ (QyHKIuUsA pacnpenenceHus. [lnoTHOCTh
BEPOSATHOCTEMN U €€ OCHOBHBIE CBOWCTBA

33. MaremaTru4yecKoe OKHUIaHUE CITy4YailHOW BEJTMYUHBI: ONIpEEIeHUE, CBOMCTBA

34. Jlucniepcust ciydailHOW BEJIMYUHBI: ONPEIEICHIE, CBOMCTBA

35. HopmanbHO  pacnpenenieHHass — CciydailHas  BEJIMYMHA  BEPOSTHOCTh  MOMaJaHUsA
HOPMAJIBHOM CIIy4alHOM BEJIMYMHBI B 3aJaHHBIA HHTEPBAJ

36. 'enepanbpHasi COBOKYITHOCTh, BBIOOpPKA; BEHIOOPOYHAS CPEITHSSI M BBIOOPOYHAS JUCTICPCHS;
JIOBEPUTENIbHBIA MHTEPBAJ U JIOBEPUTEIbHASL BEPOSITHOCTh

37. KoppensunoHnHoe mnoJjie, Ko3hOUIIMEHT KOPPEISIUU IpsiMasi perpeccuu

38. Onpenenenue M OpUMEpP YUCIOBOrO psana. Cxopsmuiics M pacXOmsiuics pax —
orpezeNieHus: U MpUMepbI



39. HeoOxoauMBblii PU3HAK CXOAMMOCTH YHUCIOBOro psiia. OOmme CBOWCTBA CXOISIIMXCS

pAIIOB

40. [Ipu3Hak cpaBHEHHUS 7151 3HAKOTIOJIOKUTEIIbHBIX PSIOB

41. IIpuznak [Jamambepa

42. Ilpusnak Komm

43. UnTerpanbHbIi MPU3HAK CXOUMOCTH

44. ITpusnak JleiiOHuna

45. OnpeneneHue v mpuMep aOCOIIOTHO CXOSIIETOCS psiia

46. Onpenenenue u npuMep GyHKIIMOHAIBHOTO psizia

47. CrenieHHOM psif. Paguyc cXOAMMOCTH CTEIEHHOTO Psija

48. Psn Teiinopa. Psapl Teitnnopa OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUN
49. Tpuronomerpuueckuii paa Oypne

TUOBOHM NepeYeHb BONMPOCOB K IK3aMeHY:

Bonpocsl [1J1st 3k3amMeHa (2 cemecTp)
[Tpon3BonHas GyHKIMHU B TOUKE: omnpeneneHue, npumepsl OyHkims, nuddepeHnupyemas
B TOYKE: OIIPECICHUE
Teopema o npousBoaHO# nuddhepeHuupyemoit pyHKIuu
Teopema o HenpepbiBHOCTH AuddhepeHnupyeMon GpyHKIuu
I'eomeTpuueckuii cMbIC POU3BOAHOM U AuddepeHnmana
[TponsBoaHBEIE BTOPOTO U 00JI€€ BBICOKUX MOPSIIKOB
[Tpon3BoHast CyMMBI, TPOU3BEACHHS U YaCTHOTO U dHepeHIupyeMbIX HyHKIUN
[TpouzBoaHas 0OpaTHOMN GHYHKIIUH
[Tpou3BosHas CoKHOU (HYHKINUN
Teopema @epma u Teopema Poist

. Teopema Koum u reopema Jlarpanxka

. [IpaBuna Jlonurans mist Heonpeaenennocrei [0/0] u [oo/o0]

. Ilpeacrasienne GpyHKIuU ¢ momoIbio Gopmynsl Teitnopa

. Ilpu3Hak MOHOTOHHOCTH (PYHKIMH

. OKeTpeMyM (DYHKIMH: OTpeieTIeHUE U IPUMEp

. Heo6xoaumebIe ycioBus skcTpeMyma GYHKIIUHA OJHOU MTEPEMEHHON

. JlocTaTouHble YCIOBHS dKCTpeMyMa (DYHKIIMH OJHOW MEpEeMEHHOM

. JlocTaTouHble YCIOBUS dKCTpeMyMa Ul (PyHKIMH, UMEIOLIEH BTOPYIO IPOU3BOIHYIO
. Bemyxknocts ¢pyaknun BBepx (BHM3). Touku neperuda

. HeoOxoquMble yciaoBus HATMYHs TOYKH ITeperndoa

. JlocTaTouHble YCIOBUS HAJTHYUS TOUKH Mepernoa

. HakoHHbIE ¥ BepTUKAJIbHBIE aCUMITOTHI Ipaduka GyHKIMH

. I'padux QyHKIIMN IBYX MEPEMEHHBIX, OKPECTHOCTh TOUYKH HA KOOPIUHATHON TIOCKOCTH
. Ilpenen pyHKIMHU 1BYX EPEMEHHBIX, HEIIPEPBIBHOCTh (YHKIINHU IBYX EPEMEHHBIX

. IlonHOE M YacTHOE MPUPAIICHNUS, YACTHBIE TPOU3BOIHBIC

. Mudbdepennmpyemast GyHKIHSA ABYX MTEPEMEHHBIX

. Teopema 0 mpon3BOTHOMN CIIOKHOW (YHKIMHU ABYX MEPEMEHHBIX

. I'panueHT u npou3BoHas MO HAIPABJICHUIO

. OKeTpeMyM (QYHKIIH JBYX NTEPEMEHHBIX, HEOOXOAUMBIE YCIOBHUS IKCTpEMyMa

. JlocTaTouHble YCIOBUS dKCTpeMyMa (DYHKIIUH BYX MEPEMEHHBIX

. IlepBooOpazHas GyHKLNHU, HEOTIPEIeIeHHBIA HHTETrpal

. Teopema 0 MHOXKECTBE TIEPBOOOPA3HBIX (PYHKITUN

. Obu1me cBoiicTBa HEONPEIACICHHOTO HHTETpalla, OCHOBHBIE TAOIMYHBIE TIEPBOOOPa3HbIC
. 3aMeHa IEpEMEHHON B HEONPEAECICHHOM UHTETpaje

. IuTerpupoBaHue 1Mo 4acTsM JJIsl HEONPEIEICHHOT0 HHTerpaja

. OnpeneneHHbI HHTETPa, TEOMETPHUECKUI CMBICT ONPEeICHHOI0 HHTErpaa



36. ®opmyna Herotona-Jleitoamma

37. 3aMeHa IepeMEHHOM B OMPEICIICHHOM UHTErpaje

38. MHTerpupoBaHue 110 YacTsAM AJIs ONPEAEIEHHOTO HHTErpana

39. HecoOcTBEeHHBIC HHTETPANIBL: IPUMEPHI CXOJISIIIETOCS M PACXOISIIET0oCs HHTETPaIoB

40. Onpenenenne ¥ reOMETPUIECKHI CMBICI BOMHOIO MHTETpasia

41. OnpexneneHue U NpuMep MOBTOPHOTO UHTETpaia

42. BelpaxkeHue JBOIHOrO HHTETrpasa 4Yepe3 MOBTOPHBIN

43. 3amMeHa NepEMEHHBIX B ABOMHOM HUHTETpaje

44. Onpenenenne 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOIO MHTETpajla MO JJIMHE AYTH

45. OnpeneneHue 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEMHOTO HHTErpaja o KOOpAnHaTaM

46. ®opmyna ['puna

47. HeoOXxoauMble U JOCTaTOYHBIC YCIIOBUSI HE3aBUCUMOCTH KPHUBOJMHEHHOTO MHTETpajia OT
MyTH UHTETPUPOBAHUS

48. CkansipHOE ¥ BEKTOPHOE IMOJI — ONPEACIICHUS U PUMEPDI

49. PoTop BEKTOpPHOrO MOJII — ONpefelieHne W npumep. LIMpKymsaiuss BEKTOPHOIO MO —
onpenenenue. [loreHnnantbHOEe BEKTOPHOE 10JI€, IPU3HAK IOTEHUNAIBbHOCTH

50. JluBepreHuuss BEKTOPHOIO MOJs — omnpexaencHue, npumep. [loTok BekTopHOro moiss —
onpeneneHue. ColeHOnIaIbHOE BEKTOPHOE IT0JIE, TPU3HAK COJICHOUJAIBHOCTH

51. ®opmymnsl ["aycca-Octporpaackoro u Crokca

TunmoBble TECTOBBIE 3aaHUS

1. Jlna nanHOM MaTpuisl A TMOCTPOUTH OOpAaTHYIO MAaTpHILy A’'. Bomonuuts IIPOBEPKY
A “A=AT'A=E.

3 2 1
A=2 3 1|
2 1 1

2. Uccnenosats Ha HEMpEephIBHOCTH QyHKIUIO Y = f(X), HaiiTH TOYKHM pa3pbiBa H
onpeaenuTs ux poA. [loctpouts cxematnueckuii rpaduk QyHKIHH.

2x*+3)/5 mpu  x<l;

f(x) = 6 — 5X mpu  1<x<3;
X—3 opu X >3.
3. BBIYHCIINTH TUIOMAb (GUryYpBI, OrpaHrYeHHON mHmsaMe Y = 1/(1 + X%) , y =Xx*/2.

4. C noMoI1IbI0 JBOWHOTO UHTETpajia HAalTh 00beM Tella, OTPAHUYCHHOTO MTOBEPXHOCTSIMH,
YPaBHEHHUS KOTOPBIX 3aJlaHbl. Y = X, y=2Jx, z2=0, =1, x+y=6.

5. Haiitu obiee pemeHue qudpepeHnaabHoro ypaBHeHUs xy'-2y = x’¢”.

6. J1y1st mTaHHOW JUCKPETHOM CIIy9aitHOM BEIMUMHBI TIOCTPOUTH PSIT pacnpeneiaeHus u (pyHKIHIo
pacnpenenenus. HailTu ee MaTemMaTHuecKoe OXKUAAHUE U AUCIIEPCUIO.

IIpumepsl BONPOCOB J1s1 ompoca:
I. Onpenenurtenb KBagpaTHONW MaTPHUIbl MPOU3BOJIBHOTO TOpPSAKa — JaTh OMNpPEACIICHUE,
IPUBECTH IIPUMEP BBIUMCIIEHUSI YEPE3 PA3JIOKEHUE 110 IEPBOM CTPOKE
2. llpencraBnenue GyHKIMU ¢ moMoIsio Gpopmyiel Teitnopa
3. CxansipHO€E U BEKTOPHOE I10JIsI — ONIPEAETICHUS U IPUMEPDI
4. IIpusHak cpaBHEHMS JJIs1 3HAKOIOJIOKHUTENIBHBIX PSIJIOB
5. MareMatrnuyeckoe 0KMIAHNUE CIIy4aliHOW BEJIMYUHBL: ONPEEIICHUE, CBOMCTBA



IIpuMepsbI TeM rpynnoBbIX JMCKYCCHI:
He npedycmompenul

TemaTnka HHAMBHAYATbHBIX IPOCKTOB:
He npedycmompenul

Tematuka 3cce

He npedycmompenul

Tunosble 3a1aHus 1)1 NPAKTHYCCKHUX 3AHATUI

1. PemuTh cucteMy JIMHEHHBIX ypaBHEHUN MeToA0M ['aycca.
3X1 X X3 X4 tX5=5, 2X1-X21t3X3=4, 5X,+6X35+X4=11.

2. TToctpouts rpaduk pyukuu Y =1 gl -00)/\1=x UCIIOJIB3YsI OOIIYIO CXeMY HCCIICIOBaAHHUS
byHKINN.
3. BeIUMCIUTb JUIMHBI AYT KPUBBIX, 33JaHHBIX CIEAYIOUIMMH ypaBHEHUAMU

y =x*/4 — 0,5Inx, 1<x<2.
4. HaiiTu ¢ Tm[OMOIIBIO XapaKTEPUCTHUECKOTO YpaBHEHUsI OOIIEe pPEIICHUE CHCTEMBI
muddepeHIHaTbHBIX ypaBHEHUH X '+X | -3X,=0, X2'-2X1=0.
5. Pasnoxuts dyukmmio T (X)=€” g psn dypse B ykasanHoMm mHTepBaie (-2,2). IToctponts
rpaduk 3Toi PyHKIUH U TpaduK CyMMBI orydeHHoro psina dypse.
j—XC p €ysx x nd
L
3aIaHHOM TUHUU L— oTpe3ok npsmoi, ot Touku (0;0) no (7 ;27).
7. JIBa aBTOMara HMpPOM3BOAAT OJMHAKOBbIC AeTalu. [IpoM3BOAUTENBHOCTH MEPBOTO aBTOMATA
BIBOE OOJbIIE MPOU3BOAUTEIBHOCTH BTOporo. IlepBerii aBromMar mpousBomuT 60% neraneit
OTJINYHOTO KadecTBa, a BTopoi — 84%. Haynauy B3siTas getanb okazanach OTIMYHOTO Ka4eCTBa.
Haiit BeposTHOCTB TOT0, UTO 3Ta JIETab POU3BEICHA IEPBHIM aBTOMATOM.

6. BplunciuTh KpUBOJMHEHHBIM HMHTETpajl BTOPOrO poja BJIOJIb

Tunossble 3a1aHusA VISl KOHTPOJILHOW padoThI
1. Jansl koopauHaTel Touek A1(0;3;2), Ax(-1;3:6), A3(-2;4;2), A4(0;5;4).. FI3BecTHO, UTO OTpE3KU
A1A;, A1As, AjA4 SBISITOTCS CMEKHBIMU peOpamMu napajuienenumnena. Tpedyercs HalTH:
1) mmny pebpa AjA;;
2) yron mexny peopamu AjA; u AjAs;
3) miowmwaab rpaHu, coaepxkaiie Bepmunbl Aj,A Az ;
4) o00beM mapasuieNenuIena;
5) ypaBHEHME NPSAMOMN, IPOXOAIIEH Yepe3 BEpIIMHY A BOJIb AMArOHAIN NapajlIeIeNuIea;
6) ypaBHeHmHe mIockocTu AjArAsz;
7) yron mexay pedbpom A;A4 U TpaHblo, coaepKkaiiei BepmuHbl Aj,A;,Az;
8) paccrosiaue oT BepmuHbl Ay 10 Tutockoctu A,AA3.
2. Nano ckamsipHoe mone U = U(X,y). Tpebyercs:
1) cocTaBuTh ypaBHeHUE JTHHUHU YPoBHS U = C U TOCTPOUTH ATy JTUHUIO;

2) B TOYKE A HAWTH IPAJMEHT M IPOM3BOIHYIO M0 HanpasieHuto Bekropa AB ;
3) B TOUKEe A MOCTPOUTH KacaTeJIbHYI0 1 HOPMaJIb K JIMHUM YPOBHS, IOJIY4YUB UX YPABHEHUS.

u=x>+4y* + 4x + 4y, C=13, A(l, -2), B(2, 4).

X

3. Pa3noxuth GyHKIUIO f(x)= 52 " BPALTIO CTENIEHAM X .

1+Xx—
4. Tpu crTpenka CTpensloT IO Lead. BeposTHocTM momnajgaHus B LI€JIb NEPBBIM, BTOPBIM, H
TPETbUM CTpeIKoM paBHBI cooTBeTcTBeHHO 0.7, 0.8 m 0.9 . Onpenenuth BEPOSITHOCTh, YTO B
[eJIb mornaaacT TOJbKO OJUH U3 CTPCIIKOB.



11. YuyeOHO-MeTOANUYECKOE 00ecIeueHHne TUCHUILINHBI

11.1. OcHoBHas JuTEpaTypa

1. iBneBa, A. M. Jluneiinas anrebpa. AHaTuTHYECKass TeoMeTpus : ydeOHoe mocooue / A. M.
Uenera, I1. U. [punynkas, WU. JI. Yepnbix. — 5-¢ uzn. — HoBocubupck : HoBocubupckmii
rOCyIapCTBEHHBIA TeXHUYECKU yHUBepcuteT, 2019. — 183 ¢. — ISBN 978-5-7782-3868-8. —
Texkcr : anexkrponnbiit // Lludpooit oopazosarensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/98793.html (mara o6pamenus: 19.11.2022). — Pexum nocryma:
JUTSL aBTOPU3UP. TIOJB30BaTENeH

2. KynmukoBa, H. A. Jluneiinas anreOpa. Anamutudeckass reometpus. uddepenunansuoe u
UHTETpasibHOe ucuncienus. [uddepeHnnansapie ypaBHEHUS | y91e0HO-METOAUYECKOe mocodue /

H. A. KynukxoBa, O. B. ®aneeBa. — Camapa : CamapCkuil ToCyJapCTBEHHbIH TEXHUYECKHI
yauBepcuter, ObC ACB, 2019. — 86 c¢. — Teker : saexkrponHwid // I{udposoit
00pazoBaTenbHBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/105212.html (mara oGpamenus: 19.11.2022). — Pexum moctyma:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

3. Hexensckas JILA. JluddepeHunanbHbie ypaBHEHHS TEPBOTO M BBICIIMX MOPSIKOB
[DnexkTpoHHBIN pecypc|: ydeOHoe mocobue/ Hexenbckas JILA.— DIeKTpoOH. TEKCTOBBIE
nanubie.— Tomck: M3aarenbcTBo TOMCKOTO rocy1apcTBEHHOTO YHUBEpcUTeTa, 2022 — 154¢c.—
Pexxum noctyma: https://ipr-smart.ru/125529 — IPR SMART, no mapouto

4. Marematuuecknii ananu3 u gudGdepeHInaTbHbIe YpaBHEHUS. 3alauydl U YIPaKHEHUS :
yaeOHnoe mocodbue / B. B. Bmacos, C. . Mutpoxun, A. B. Ilpomkuna [u ap.]. — 3-e uzn. —
MockBa : UnrepHer-YHuepcurer Muadopmarnmonnsix Texuomoruit (MHTYUT), Ait [lu Ap
Menua, 2020. — 375 ¢. — ISBN 978-5-4497-0657-7. — Texkct : snextponHsiid // LludpoBoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/97549.html (mara oGpamenms: 19.11.2022). — Pexum gocryma:
JUTSL aBTOPU3UP. TIOJIB30BaTENCH

5. bypoB, A. H. Marematnyeckuii ananu3. [lpuknamHple 3amadu : y4eOHO-METOIUYECKOE
nmocoobue / A. H. bypo, H. TI. BaxpymeBa. — HoBocubupck : HoBocubupckuii
rOCyIapCTBEHHbIA TeXHUYeCKU yHuBepcutet, 2018. — 79 ¢. — ISBN 978-5-7782-3649-3. —
Texkcr : anexkrponnbiit // Lludpooit oopazosarensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91388.html (mara o6pamenus: 19.11.2022). — Pexum nocryma:
JUTSL aBTOPU3UP. TIOJB30BaTENEH

6. Maremarndeckuii aHanu3. KpuBOJIMHEHHBIE M TOBEPXHOCTHBIE HWHTETPajbl. DJIEMEHTHI
teopuu 1oyis. COOpPHUK WHIWBUIYAIbHBIX 3aJlaHUi : ydeOHoe mocobue / cocraButenu I'. B.
Henoru6uenko [u np.], mox penakiueii I'. B. Hemoru6uenko, O. B. Illepemer. — HoBocuGupck
: HoBocuOupckuit rocy1apCcTBEHHBIN TeXxHUYecKuid yauBepcuteT, 2019. — 71 ¢. — ISBN 978-5-
7782-3996-8. — Tekct : anektponnsii // LludpoBoii oopazoatenbHbIl pecypc IPR SMART
[caiiT]. — URL: https://www.iprbookshop.ru/99188.html (mata oOpamenus: 19.11.2022). —
Pexxum goctymna: ajisi aBTOpU3HUP. MOJIb30BaTENEH

7. Jluxaues, A. B. BBeqieHrHe B TEOPHIO BEPOSTHOCTEH M MAaTEMaTHYCCKYIO CTATUCTHKY : Y4eOHOE

nocobue / A. B. JIuxaueB. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBIN TEXHUYCCKUN
yauBepeuteT, 2019. — 102 c. — ISBN 978-5-7782-3903-6. — TekcT : 3IEKTPOHHBINA //
[Mudposoit  obpazoBatensHBIi  pecypc IPR SMART :  [caiit]. —  URL:

https://www.iprbookshop.ru/98696.html (mara obpamenus: 19.11.2022). — Pexum pgocryma:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

8. Mexennass, H. M. OcHOBBl TeEOpUHM BEpPOSTHOCTEH M MaTEeMaTH4YECKON CTAaTHCTHKHU.
Martepuanbl Jyisi TOATOTOBKH K CEMHUHAPCKUM 3aHATUAM : yuyeOHO-MeToaudeckoe mocodue / H.
M. Mexennas, 1. A. PynakoB. — MockBa : MOCKOBCKHI TOCYyJapCTBEHHbIH TEXHUYECKHI
yHuBepcuteT umenu H.D. baymana, 2018. — 120 c¢. — ISBN 978-5-7038-4917-0. — Texkcr :
anekTpoHHbI // Lludposoit obpazoBarensHbli 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/110783.html (mara obpamenus: 19.11.2022). — Pexum moctyma:
Il aBTOPH3HP. MOJIb30BaTEICH

11.2. lonotHuTEIbLHAA JTUTEPATYpPa
1. CepebpsikoB A.B. Benenme B Teoputo rpados: YueO. mocobue / A.B.CepeOpsikoB. —
Caparos: Capar. roc. texd. yH-T, 2009. — 36 c. — ISBN 978-5-7433-2082-0 URL.:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=6260&rashirenie=doc
(mata obpamienus: 26.08.2022). — Pexxum qoctyna: s aBTOPU3UP. MOJIB30BaTENICH
2. CepebpsxoB A.B. DieMeHTapHBII Kypc MAaTeMaTHYECKOM JIOTMKM: yded. mocodme /
A.B.CepebpsixoB — Capartos, Capar.roc.texH.yH-T, 2011. 32 ¢. URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=8119&rashirenie=doc
(mata obpamenus: 26.08.2022). — PexuM goctymna: Jyisi aBTOPU3UP. MOIB30BaTEICH
3. Hccnenoanne onepauuii. W3Opanusle rmaBbl: yueO. mnocobue / A.B. Kpsicbko,
A.B. Cepebpskos, FO.H. Harap. Capatos: Capar.roc. TexH. yH-T, 2014. 52 c. ISBN 978-5-7433-
2764-5 URL: http://techn.sstu.ru/WebLib/22376.pdf (mata obpamenus: 26.08.2022). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOJIb30BaTEICH
4. CepebpsikoB A.B. DiemMeHTh KOMOMHATOPHOTO aHAJIW3a B 3aJladyaX TECOPUU BEPOSATHOCTEU M
MOJIENISAX CIIydaiiHbIX TpadoB: yueOHoe nmocodue / A.B.Cepebpsikos, B.B.Hosuxos, FO.H.Harap.
— Ourensc: U3n-Bo OTU (bunman) CI'TY umenn [Narapuna FHO.A., 2019. 52 c. ISBN 978-5-
9907991-9-6 URL: http://techn.sstu.ru/WebLib/30297.pdf (mata obpamenus: 26.08.2022). —
Pexxum goctymna: ajist aBTOpU3HUP. MOJIb30BaTENEH

11.3. HopMaTHBHO-NIPaBOBbIE AKTHI U HHbIE MPABOBbIE JOKYMEHTBI
He ucnonvzyromes

11.4 TlepeuyeHb 3JIEKTPOHHO-00pa30BaTEJIbHBIX PECYPCOB
1. YueOHO-MeTOOMYECKHE MaTepuanbl IO JUCHUIUIMHE «MareMaTukay
(anekTpoHHBIN oOpaszoBaTeabHbIN pecypce pazmeiieH B MOC 3TU (punman) CI'TY

VMEHHU I'arapuna I0.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=35 )
2. Caur OTN  (bwmman) CI'TY wumenu Tarapuna 1O.A.

http://techn.sstu.ru/node.aspx?cd=136

11.5 Dn1eKTPOHHO-0U0IMOTEYHbIE CHCTEMBI

1. OBC «IPRbooks» https://www.iprbookshop.ru

2. OBC «JIanby https://e.Janbook.com

3. OBC «elibrary» https://elibrary.ru

4. OBC «KOHCVJIBTAHT CTYAEHTA» https://www.studentlibrary.ru

11.6. Pecypcbl  HMH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOW  CeTH
«AHTEepHEeT?

1. https://openedu.ru - HaninoHanbHbBINA MPOEKT OTKPHITOIO 00pa30BaHUS

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



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/node.aspx?cd=136
https://www.iprbookshop.ru/
https://e.lanbook.com/
https://elibrary.ru/
https://www.studentlibrary.ru/
https://openedu.ru/
https://demonstrations.wolfram.com/

11.7. IleyaTHbIE M JIEKTPOHHBbIC 00pa3oBaTe/ibHbIE pecypchl B (hpopMax,
aJaNTHPOBAHHBIX ISl CTYJAEHTOB ¢ OIPAaHUYEHHBIMM BO3MOKHOCTAMH
310POBbS (IJI TPYNI M MOTOKOB ¢ TAKUMHU CTYIeHTAMM)

1. ApnantupoBanHas Bepcusi ObC «KoncynapTaHT cryneHTa», s
UCIIOJIb30BAaHUSI HMHBAIMJAMHU M JIMIAMH C OrPAaHUYEHHBIMU BO3MOXKHOCTSMU
310POBbBSI

Obyuarowuecs uz yucia uneanuoos u auy ¢ OB3 obecneuenvt neuamuvimu u
(unu)  2NEKMpOHHLIMU ~ 00pPA308AMENbHLIMU — pecypcamu 6  gopmax,
a0anmupoBanHbIX K 02PAHUYEHUAM UX 300POBbSI.

12. UndopMauMOHHO-CIIPABOYHbIE CHCTEMbI M MNPO(PecCHOHATbHbIE
0a3bl JaHHBIX

OOyuaromuMcest obecriedeH A0cTyn (yaaleHHBIM JTOCTYI), B TOM YHUCJE B
cllydae MpUMEHEHUS dJICKTPOHHOTO OOYYEHHMS, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHA, K COBPEMEHHBIM TNpOo(eCcCCHOHATBHBIM 0a3aM  JaHHBIX W
UH()OPMAITMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
1. CrpaBouHas npaBoBasi cuctema «KoncynbTanT [lmrocy.

12.2 Ilepeyenn npodeccHOHATBHBIX 023 JaHHBIX
1. https://openedu.ru - HaninoHanbHbBINA MPOEKT OTKPHITOIO 00Opa30BaHUS
2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

12.3 IIporpaMmmHoe o0ecnieueHne

OOpasoBaTenbHBI MpoOIeCC MO TUCIHUIUIMHE OOeCcTeueH HEOOXOAUMMbBIM
KOMIUIEKTOM JIMIIEH3HOHHOTO W CBOOOJHO PpacmpoCTPaHSIEMOTO MPOTPaMMHOTO
obOecrieyeHHs, B TOM YHCIIE OTEUECTBEHHOTO TPOM3BOACTBA  (ITOJICKHUT
OOHOBJIEHUIO NMPU HEOOXOAUMOCTH).

1) JluneHnsnoHHOE MPOrpaMMHOE OOecTIeueHIE

onepanuonHas cucrema Windows-7

2) CBob6oaHO pacmpocTpaHsieMoe MIPOrpaMMHOE 0OecTieueHre

nakeT opucHbIX npuinoxxkenuit LibreOffice 7.4.0

Kaxnprii  oOydarommiicss B TEUYEHHME BCErO mMepuoja  OOydeHHs
oOecrieunBaeTcss WHAUBUIYAIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K 3JEKTPOHHO-
OMOIMOTEYHON CHUCTEME M 3JEKTPOHHOM HHPOPMAIIMOHHO-00pa30BaTEIbHON

cpene.

13. MaTepuaibHO-TeXHHYECKOe oOecneyeHue

OOpazoBaTenbHbId  Mpolecc obecrnedeH Y4eOHbIMU ayJIUTOPUSIMH IS
NpOBEJCHHUS YUeOHBIX 3aHATUN JICKIIMOHHOTO THIIA, 3aHATUH CEMHHAPCKOTO THIIA,
TPYNNOBBIX W  WHAWUBUAYAIbHBIX KOHCYNIBTAllMH, TEKYIIETO KOHTPOJIS U
IPOMEXYTOUHOM aTTecTalluy, MOMEUICHUSIMH Ui CaMOCTOSITENIbHON paboThl


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

CTYJICHTOB.

VY4yeOHblE ayJUTOPUU OCHALIEHHBI OOOPYJAOBAaHUEM U TEXHUYECKUMHU
CpeAcTBaMH OOY4YEHHMs, KOTOPbIE BKJIIOYAIOT B ce€0sl yueOHYH0 MeOeb, KOMIUICKT
MYJIbTUMEIUMHOTO 000PYI0BaHUSI, B TOM YHCII€ IEPEHOCHOTO (ITPOEKTOP, IKPaH).

[Tomenienus: st caMOCTOSATENBHOM pabOThl O0YYalOIIUXCS OCHAIEHBI
KOMIIBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO IOJAKIIOUEHU K ceTh «HTepHET» U
oOecrieyeHUeM JIOCTyNa B DJIEKTPOHHYI HH(POPMAIIMOHHO-00pPa30BaTEIbHYIO
cpeny OTU (bumman) CI'TY umenu ["arapuna FO.A.

Pabouyro mporpamMmy cocTaBuI « _» / /

14. JlonosiHeHusi U ©3MeHEHUsI B padoyeil mporpamme

Pabouas mporpamMma repecMoTpeHa Ha 3aceianuu Kadeapbl
« » 20 roaa, mpotokoi No

3aB. kadeapoii / /

Buecennble u3menenus yreepxkaeHsl Ha 3acegannu Y MKC/YMKH
« » 20  ropa, mpoTokoa Ne
[Ipencenarens YMKH /

~
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