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1. Heau 1 3a1a4u JTUCHUILJIHHBI

ear nmpenoxaBaHusi IMCUUIIMHBI: O0ydYeHHE METOJaM pEIIeHUs 3ajad
MAaTEMATHUKH U COOTBETCTBYIOIIEMY JIOTHYECKOMY CTHIIIO MBIIUICHUS

3agaum u3y4eHus: M CHUTIIUHDI:

- O3HAaKOMHTH CTYACHTOB C OCHOBHBIMH TIOHATHUSMU MATEMaTUKH |
MaTeMaTHYECKUMH METOIaMU;
- CIocoOCTBOBaTh (POPMHUPOBAHUIO Y CTYJIEHTa OOOOIICHHBIX TMPHUEMOB

UCCJIEI0BATENBCKON AEATEIbHOCTH, HAYYHOIO B3IJISL/1a HA MUD B LIEJIOM;

- Pa3BUTh y CTYJEHTOB MaTEeMaTHUECKOE MBIILIECHUE, YTOObl Oynymuii OakaiaBp
CMOT MEPEHOCUTH OOIIIEe METOAbI HAYYHON paboThHI B paboOTy MO CHEIHATBHOCTH;

- obecnieunTh  BO3MOXHOCTH  OBJAJEHHUS  CTYJEHTAMH  COBOKYITHOCTBHIO
MaTeMaTUYECKUX 3HAHUW M YMEHHI, COOTBETCTBYIOIIMX YPOBHIO OakanaBpa Mo
COOTBETCTBYIOIIEMY MPOPHIIIO.

2. Mecto nucunmuiuabl B ctpykrype OIIOII BO
HucrumnHa «MareMaTtnka» OTHOCUTCS K 00s3aTelIbHOM 4acTH y4yeOHOro
mana broka 1 «uciurmiaunasl (MO1ysn)».

3. TpeGoBaHus K pe3yibTaTaM OCBOCHHS 1M CHUIIMHBI

W3ydyeHne JUCUMIUIMHBI HANpaBieHO Ha (OPMHUPOBAHUE CIIETYIOIIUX
KOMITETCHIINM:

VYK-1. Cnoco0GeH ocCylIecTBISATh MOUCK, KPUTUYECKUW aHAIM3 M CHUHTE3
uH(pOpMaIuK, NPUMEHITh CUCTEMHBIN MOAXO/ JIJISl PEIICHUS MOCTAaBIECHHBIX 33/1a4

[lepeueHp TMJIaHUPYEMBIX PpE3yJbTATOB OOYy4YEHHUS MO JAUCIUILIIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMu OCBOCHHUS 0OpazoBaTeIbHOU
ITPOrpaMMBbl
Kon n Kon u HanmeHoBanue nHaukaropa | HanMmeHnoBanue nokasarens
HAaUMEHOBAHUE JOCTHKEHUS] KOMIIETEHIIUU OLICHUBAaHUS
KOMIIETEHIINH (cocTaBistomieil KOMIIEHTEHIINN) (pe3ynbTaTa 00y4eHus 1o
(pe3ynbTar JIMCIIUTLITAHE)

OCBOCHHUS)
YK-1. Crniocoben 3HaTh: npuHIMNBl cOopa, oTOOpa
OCYIIECTBIISATH u  0000meHuss uHpoOpMaLUU C
MOMCK, KpUTHYECKUI MCIIOJIb30BAaHUEM MaTeMaTH4YECKHX
QHWIN3 M  CHUHTE3 METOJI0B
uH(popMaluuy, YMeTb: COOTHOCUTH Pa3HOPOJIHBIE
MPUMEHSITh ABJICHUS M CHCTEMaTHU3UPOBATh UX
cuctemabli  moaxon | M/1-3yk.1 CriocoOeH ucmoiib30BaTh | B paMKax — HM30paHHBIX — BHJIOB
JUIS pELIeHUsl | MaTEMaTUYECKUE METO/IbI B npoeCCUOHATILHON JeSTETbHOCTH
MOCTaBJIEHHBIX paMKax CUCTEMHOIO MOAX0Aa Ui | C MCIOJIb30BaHUEM
3a1a4y pEeIIeHNs TOCTABIEHHBIX 3a7a4 MaTEMaTHYECKUX METOJIOB
Baangers: HaBBbIKAMH
IIPaKTUYECKON paboThI C
MH(OPMaLMOHHBIMU
HUCTOYHUKAMHU, ONBIT HAYYHOIO
MOKCKa, CO3/1aHUS Hay4YHBIX
TEKCTOB C HCII0JIb30BAaHNEM
MaTeEMATUYECKON HOTAIUN




4. O0beM IMCHUILUIMHBI M BUAbI Y4eOHOH PadoThI

ouHasn hopma odyuenus

aKaJ.4acoB
Bun yueGHOH nesaTensHOCTH Beero 110 CEMECTPaM
cem 1 cem 2 cem 3
1. AyauTopHbIe 3aHSATHS, YaCOB BCETO, B 192 64 64 64
TOM YHCIIE:
* 3aHATHUA JIEKIIMOHHOT'O THUIIA, 96 32 32 32
* 3aHATHS CEMUHAPCKOTO THUIIA: - - - -
MPAKTHYECKHUE 3aHATUS 96 32 32 32
n1ab0paTOpHBIC 3aHATHUS - - - -
B TOM YHCJIC 3aHATUS B (POpME MPAKTUICCKON
IIOJATOTOBKHU i i i i
2. CamocrosTenbHas padoTa CTyJICHTOB, BCETO 240 80 80 80
— KypcoBas pabota (IIpOeKT) -
3.IIpoMexyTodHasT aTTECTAIIHS: 3a4eT | PK3aMeH 3a4eT C
IK3AMEH, 3ayem C OUEHKO, 3auem OLICHKOH
O0BEM AUCHUIUIMHEI B 3aU4€THBIX €IUHULIAX 12 4 4 4
O0BeM OJUCILUILUIAHEL B aKaJl. yacax 432 144 144 144

3a0unasn popma odyuenus

Bun yuebHol gestensHOCTH

3aounas popma oOyueHus (aKaj. YacoB)

Imo ceMeCTpam

Bcero
cem 1 cem 2 ceMm 3
1. AynutopHble 3aHATHS, 4aCOB BCETO, 48 16 20 12
B TOM YHCJIC:
* 3aHATHA JIEKIIMOHHOTO THIIA, 18 6 6 6
* 3aHATHS CEMUHAPCKOTO THUIIA! - - - -
MPAKTUYECKHUE 3aHSATHSI 30 10 14 6
nabopaTopHbIE 3aHATHUS - - - -
B TOM YHCJIC 3aHATHS B (DOpME MTPAKTUICCKON
MOJITOTOBKH i i i i
2. CamocTosTenbHast paboTa CTyACHTOB, 384 128 124 132
BCETO
— KypcoBasi pabota (TIpOeKT) - - - -
— KOHTpOJIbHas paboTa + + +
3.IIpoMexyTouHas aTTeCTAIIHS: 3aueT | HK3aMeH 3auerT C
9K3AMEH, 3a4em ¢ OYeHKOll, 3a4em OIICHKOU
O0BeM IUCIUIIIAHEI B 3a4ETHBIX €IUHULIAX 12 4 4 4
O0BEM QUCLHUIUIMHEL B aKa. 4acax 432 144 144 144




5. Copep:kanne TUCHUIVIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM C
yKa3aHueM KOJIHYeCcTBAa aKaJeMHUYeCKUX YaCOB U BIHI0B Y4eOHbIX 3aHATHI

5.1. Conep:kanue TUCUUIJIMHBI

Tema 1. AHanuTHueCcKasi TEOMETPHUS
Bekropsl, inHeiiHble onepanuy. ba3zuc, KoopAUHATBI BEKTOpa
Cucremsl koopauHaT. [Ipoekiu, HanpaBIIAOIIME KOCUHYChI BEKTOpa
CkansipHoe, BEKTOPHOE M CMEIIaHHOE IPOU3BEIECHUS
YpaBHenue reomerprueckoit purypsl. [Imockocts. [IpsiMasi Ha TUIOCKOCTH U B IPOCTPAHCTBE
JIuHMYM BTOPOrO MOPSIJIKA Ha MIIOCKOCTH
[ToBepxHOCTH BTOPOTO MOPSsIIKA
Tema 2. DneMeHTHI anreOpsl
Martpulibl, TUHEIHBIE ONlepaliy, TpaHCIOHUpoBaHue. OnpeaenuTeny. PaHr MaTpuiibl
CucTeMbl TMHEWHBIX alreOpandyecKux ypaBHEHUN
YmuHoxenne marpui. ObpatHas MaTpuia
Tema 3. Beenenue B MaTeMaTUYECKUI aHAIIN3
Yucnoele MHOXKecTBa. [IpoMexyTku Ha 4nciaoBoil ocu. HauanbHble MOHATUS O KOMILICKCHBIX
yHuclax
OO111e MOHATHUS O YUCIOBBIX (PYHKIUAX
[Tpenen pynkuuu B Touke. beckoneuno manbie pyHkuuu. CBolicTBa IpeIEioB
CpaBHeHUEe 0ECKOHEYHO MaJIbIX (PYHKIHIT
Tema 4. JlupdepenumanbHOE UCUUCTICHUE
[TponsBonnas Gynkiun. Auddepernunpyemas pynkmus. Juddepennnan. [IpaBuna
nuddepeHIpoBaHms
Teopemsl 0 cpenneM i quddepeHumpyembix Gpynkuuid. [pasuna Jlonurans. ®opmyna
Tennopa
Hccnenoanue QpyHKINNA: MOHOTOHHOCTh, SKCTPEMYMBI BBIITYKJIOCTh, TOUKHU IIeperuoa,
ACUMIITOTBI
@OYHKIMY MHOTUX TMEpEMEHHBIX, 001mue nouatus. Yactasle npousBoausie. [IpaBuna
T pepeHMpoBaHus
['paauieHT 1 IpPOU3BOAHAS 110 HAPABICHHUIO
OKcTpeMyM (PyHKIIMH IBYX NEPEMEHHBIX
Tema 5. MHTerpanbHoe ucuMcieHme
[TepBooOpa3Has GyHKLNHU, HEOIIPEIEICHHBIN HHTErpajl
3amMeHa rnepeMeHHO!, MHTErpUPOBAHKE 110 YaCTsIM, HHTETPUPOBaHUE PallMOHATIBHBIX ApoOeit
Omnpenenennbiii uuterpai. Marerpupyemole pynkuun. @opmyna Hetotona-JleiiOHuna
[Tpuno>keHns ONpeneIEeHHOro HHTErpaia
JIBOIiHBIE 1 TOBTOPHBIE HHTErPAIBI
KpuBosnHeliHble HHTETpaJIbl IO AJIMHE IyTH U 110 KOopAUHAaTaM. MIHTerpasnsl, He 3aBUCAILIUE OT
MyTH UHTETPUPOBAHUS
IToBEpXHOCTHBIE UHTErPATIBI
Cxangpuble U BekTopHbIE TTosis. Teopema ["aycca, Teopema CTokca
Tema 6. [luddepennmanbabie ypaBHEHUS
Hauanbnble noHsTHs 0 (U PepeHIrnanbHbIX YpaBHEHUAX. Y paBHEHHS [IEPBOTO MOPSIKA
Jluneitnsle nuddepennuanbubie ypaBHeHus. CHCTEMBbI TUHEHHBIX YpaBHEHHH M1EPBOro MopsiiKa
Tema 7. YucnoBsie U QyHKIIMOHAIBHBIE PSIIBI
3HAKOIOJIOKHUTEIbHbIE YUCIOBBIE PAAbl. 3HAKOUEPEAYIOUIUECS U 3HAKOIIEPEMEHHBIE YNCIIOBBIE
pSIBI
Crenennsie psaabl. Paasl Telinopa



Tpuronomerpuueckue psasl Pypee

Tema 8. Teopus BepoSITHOCTEN U MaTeMaTHUECKast CTaTUCTHUKA
Cnyuaiinoe coObitme. Omepanuu  Haja — cioydailHeIMH - coObITHsiMU.  Kiaccuueckas u
reoMeTpHUuecKas BEpOSITHOCTh
AKCHOMBI TEOPUHM BEPOATHOCTH. Teopema ClI0KEHHs BEpOSTHOCTEH. YCIIOBHAas BEPOSTHOCTb,
TeopeMa YMHOXeHUs BeposiTHOCTei. Dopmyna nmosHoi BeposTHOCTH, (hopmyiibl baiieca
IlocnenoBaTenbHOCT HE3aBUCUMBIX HcnblTaHui. @Dopmynsl  bepHyiuu, JokanbHas u
UHTErpasibHasg TeopeMbl MyaBpa-Jlamiaca
CrnyuaiiHas BeMuuHa: QYHKIHS pacpe/IesieHus, OOIIIe CBONCTBA
JuckperHas ciy4aiiHas BeJMYMHA: PAN paclpeneieHus, QyHKIUsS pacHpeesieHus, YUCIOBbIe
XapaKTEePUCTUKH
HenpepriBHast ciydaiiHasi BeJIMYMHA: IJIOTHOCTH pAaCIpenesieHUs] BEpOATHOCTEH, (yHKIUs
pacnpezeneHus, YUCIOBbIE XapaKTEPUCTUKU
HopmanbHoe pacripenenenue. 3aKkoH OOJIBIINX YHCET
OCHOBHBIC TIOHSTHSI MAaTEMaTHYECKOW CTATUCTHKH. TOYeyHbIE M WHTEPBAIBHBIC OLECHKU
DNEeMEHTBI KOPPEIALUOHHOTO aHAIHN3a

5.2. Pa3nenbl, TeMbl AMCIHUIIJIMHBI M BUAbI 3aHATHH
ouHasn hopma odyueHusn

BI/II[BI 33.HHTHI>1, BKJIFOYas CaMOCTOATCIIbHYIO KOI[
paboTy CTy/IeHTOB (B akaj.4acax) WHJIUKATOpa
HaumeHnoBanue pasacia, 3aHATUA 3aHATUA CaMOC— JOCTHUKCHUA
Ne TEMbI TUCLIUIIIUHBI JIEKMOHHOIO | CEMHUHAPCKOIO | TOSATENbHAS | KOMIICTEHIIMH
n/m THIIA THUIIA / U3 HUX pabota
B (hopme
IIPaKTUYECKON
MOJTOTOBKH
1. | Tema 1.  AsanuThueckas 12 12 26 NJ-3yic1
reoOMeTpHsI
2. | Tema 2. DneMeHTHI anreOps 8 8 26 NJ-3yic1
3. | Tema 3. Beenenue B 12 12 28 UO-3yi1
MaTeMaTUYeCKUH aHaJINu3
4. | Tema 4. JuddepenuuansHoe 16 16 40 NJ1-3yx1
MCUHCIIEHHE
5. | Tema 5. UnTerpansHoe 16 16 40 NJ1-3yic1
WCUHCIIEHHE
6. | Tema 6. duddepenuuansunie 8 8 26 N-3yic4
ypaBHEHHS
7. | Tema 7. UYucnoBele u 8 8 26 NJ1-3yi1
(yHKIMOHAJILHBIE PAJIBI
8. | Tema 8. Teopust BEpOATHOCTEH 1 16 16 28 NJ1-3yi1
MaTeMaTH4YCCKasad CTATUCTHUKA
Hroro 96 96 240




3a0unas popma odyuenus

Buppl 3aHsTHH, BKITIOYask CAaMOCTOSITEIBbHYIO Kon
paboTy CTy/IeHTOB (B aKaJI.4acax) WHJUKAaTOpa
HanmenoBanmne pasacia, 3aHATUA 3aHATHUA CaMOC— JOCTHIKCHUA
No TEMBI JUCLUIIIIMHBI JICKHMOHHOI'O | CCMHHAPCKOI'0 | TOATCIIbHAA | KOMIICTCHIINU
I /;1 THTIA THUIIA / U3 HAX pabora
B (hopme
MPaKTUYECKOU
IIOATrOTOBKH
1. | Tema 1. AHanmuTHyeckas
TeOMETPHs :
2. | Tema 2. DnemMeHTHI anreGpsI 6 10 128 Wi3vica
3. | Tema 3. BBenenue B
MaTeMaTHYeCKHi aHaIn3
4. | Tema 4. Juddepenuuanabpaoe
HCUUCIICHUE N-3yi1
6 14 124
5. | Tema 5. HurerpanbHoe
HCUUCIICHUE
6. | Tema 6. [IuddepeHnuanpabie
YpaBHEHHS
7. | Tema 7. UYucmoBele u 6 6 132 UJ1-3yx1
(YHKIIMOHAIBHBIE PSIIIBI
8. | Tema 8. Teopus BepoATHOCTEH 1
MaTeMaTHIEeCcKasl CTATUCTHKA
Hroro 18 30 384
5.3. IlepeyeHb NpakTUYECKUX 3aHATHH
Ne Haumenosanune CopepxaHne MPaKTUYECKUX 3aHATUN O6Bem
n/m pasnena, TeMbl JUCLIUIUIMHEBL B
JUCHUITIINHBI aKaz. yacax
O4YHas 3a04YHas
¢dopma ¢dopma
oOyueHus |00y4eHus
1. | Tema 1. | BexTopsl, nuHelHble omeparuu. CHCTEMBI 12 2
Amnanutuueckas KoopauHat.  [Ipoekumu,  HampasJsOLINE
reoMeTpHsI KOCHHYCHI BekTopa CKallsipHOE, BEKTOPHOE U
CMEIIaHHOEe  IpoM3BeJCHUs  [1I0CKOCTS.
[IpsiMast Ha MJIOCKOCTH M B MPOCTPAHCTBE
2. | Tema 2. DaemeHTsl | MaTpuibl, JINHEHHbBIE oneparuu, 8 2
anreOpsl TPaHCIIOHUPOBAHHE. Onpenenureny.
CucrtemMbl  JIMHEHHBIX  anreOpanmveckux
ypaBHeHHI. YMHOXeHue Matpull. OOparHas
Marpuua
3. | Tema 3. Beemenue B | Yucnossle MHOXecTBa. [Ipenen pyHKINM B 12 2
MaTeMaTHYeCKUH Touke. beckoHeuHo Maible pyHKINH.
aHaau3 CgoiictBa ipeienoB. CpaBHeHUE OCCKOHEYHO
MabIX QYHKIUI
4, | Tema 4. | TlpaBumna nudhepeHIMpoBaHUS. 16 3
Jduddepernnansaoe UccrnenoBanme (yHKIWIA: MOHOTOHHOCTB,
HCUKCIICHUE 9KCTPEMYMbI BBINYKJIOCTb, TOYKH Heperuoa,
ACHMIITOTHI. YacTHble MIPOMU3BOJIHbIE.
I'papuent 51 NIPOU3BOIHAs o
HalpaBJIeHUI0. DKCTpeMyM (QYHKIHH JBYX
IIepeMEHHBIX.




Tema 5. UnrerpansHoe | [lepBooOpasHas QpyHKINHM, HEONPEAEICHHbIH 16 3
UCUYHUCIIEHHUE HHTETpal. OmnpenencHHBIN MHTETpal.

dopmyna Herorona-JleitbHuma.

IIpunoxeHuss oONpeAeIcHHOrO0 HHTETpana.

JBoiiHble  uHTEerpasnbl.  KpuBoauHEHHBIE

uHTerpainsl. CKansipHbIe M BEKTOPHBIC MO
Tema 6. | YpaBHeHHs1 TepBOro mnopsaka. JIuHeliHble 8 2
Jduddepernnansaere middepeHnranpapie  ypaBHeHHS. CHCTEMBI
YpaBHEHHUS JIMHEHHBIX YpaBHEHHH NepBOro nopsaka
Tema 7. YucnoBeie u | YucnoBbie psapl.. CTENeHHBIC PsAABL. Psibr 8 2
(yHKIIMOHAIBHBIE Teitnopa.  TpuroHoMeTpudeckue  psabl
pAIbI Dypre
Tema 8. Teopus | CnyvaitHoe  coObitme. Omnepanuu — Haj 16 2
BEpOSATHOCTEH U | caydaliHBIMU coObITusiMH. Kiaccudeckass u
MaTeMaTHuyecKas reOMETpUUECKasi BEPOSTHOCTb. AKCHOMBI
CTaTUCTHKA TEOPHHM BEpOATHOCTH. TeopeMa CIOXKEHUs

BEPOSITHOCTEN.  YCIOBHasi  BEPOSTHOCTb,

TeopemMa YMHOKEHUS BEPOSATHOCTEH.

@dopmyna TONHOH BEPOSATHOCTH, (OPMYIIBI

Baiteca. ®opmynel bepnymim. Cnydaiinas

BeNMM4nHA: (QYHKIUS paclpeneneHus, o0Ime

cBoicTBa. /luckpeTHas cirydaliHasi BEJIUYHHA.

HenpepspiBHas ciydaifHast BEJIMYMHA.

Hopmanehoe pacnpenenenue. OcHOBHbBIE

MOHATUS  MAaTeMaTHYECKOM  CTATHCTHKU.

ToueuHsle ¥  UHTEPBAIbHBIE  OLCHKH

DNeMEHTHI KOPPENSIIMOHHOTO aHAIHN3a
Hroro 96 18

5.4. Ilepevyennb 1a060paTOPHBIX padoT
JlabopamopHhvie 3auamus He npedyCMoOmpeHbl.

5.5. 3agaHus 1JI CAMOCTOSATEJIbHOW padoThI CTY/IEHTOB

o/

HanmMmenoBanue
pasznena, TeMbl
JACITUTUINHEI

3aaHus, BOIPOCHI, JUIs
CaMOCTOSITENILHOTO U3yUYeHUs (3a1aHus)

O0BeMm
JUCHUITJIMHBI B
aKaj. gacax

OYHasl

¢dhopma

o0yueH
st

3a04yHas

¢dhopma
oOyueHHs

Tema 1.
AHanuTndeckas
TEOMETPHS

CaMOCTOSITENBHO U3Y4YNTh OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTEPATyPy 1O TEME.
IloAroToBUTE OTBETHI HA KOHTPOJIbHBIE
BOIIPOCHL:

1. Teopema 0 pa3noxKEHUU BEKTOpa 0 6a3uCy

2. JluHeiiHple OTEpalM HaJ BEKTOpaMH B
KOOpJAMHATAX

3. JekaproBa, mojspHas W UWIMHAPHYECKas
CUCTEMBI KOOpAUHAT

4. KoopauHatsl BEKTOpa, Y KOTOPOTO 3aaHbI
HA4aJlo U KOHel|

5. Jlenenne oTpeska B 33/laHHOM OTHOIICHUN

6. Hanpasinsironyie KOCHHYCHI BEKTOpa

26

42

Tema 2. DiaeMEHTHI
anreOpbl

CaMOCTOSITEIbHO U3YYUTHh OCHOBHYIO U
JIOTIOJHUTENBHYIO JIUTEPATypy 1O TEME.
[ToArOoTOBUTH OTBETHI HA KOHTPOJIBHBIE
BOTIPOCHI:

1. Bektop-cronben, nuHEHHas KoMOWHAIUS
BEKTOP-CTOJIOIIOB, TOHATHA O  JIMHEHHOI
3aBHCHMOCTH M HE3aBHCHMOCTH  CHCTEMBI

26

42




BEKTOP-CTOJIOLIOB

2. Musop MIPOU3BOJILHOTO
(ompenenenue, mpuMep).

3. BasucHelii MuHOp (OmpeneneHHe, HpUMeEp).
PanT MaTpuIs! (onpeneneHne, mpuMep).

TopsiAKa

Tema 3. Beenenuve B
MaTeMaTHYCCKHI
aHan3

CaMOCTOSITeNEHO H3YYNUTh OCHOBHYIO U
JIOTIOTHUTEIBHYIO IUTEPATYPY 110 TEME.
[TonroToBUTH OTBETHI HA KOHTPOJIGHBIC
BOIPOCHI:

1. Teopema 0 TIEpPBOM 3aMEYaTEIBHOM TIPEJIEie
M CJICACTBHS U3 Heé

2. Teopema 0 BTOPOM 3aMEUaTEILHOM IpEJeIie
M CJICACTBHS U3 Heé

3. DkBUBaNeHTHbIC ()YHKIIMU, UX TPUMCHCHUC
JUTS BEIYUCIICHUS MIPEIETIOB

28

44

Tema 4.
Huddepernunansraoe
UCYHCIICHUE

CaMOCTOSITENILHO U3Y4YUTh OCHOBHYIO U
JOTIOJTHUTENBHYIO JINTEPATyPy 110 TEME.
[ToAroTOBUTE OTBETHI HA KOHTPOJIBHEIC
BOIIPOCHI:

1. Teopema 0
muddepeHupyeMont GyHKIIHA
2. Ilpow3BonHasi CyMMBbI, TIPOU3BEICHHUS U
4acTHOTO AU PepeHIUpyeMbIX QYHKIUN

3. IlonHoe M wYacTHOE MPUpPALICHHS, YaCTHBIE
MPOU3BOJTHBIC

4. I'papgueHT ¥ NpOU3BOJIHAS 10 HAIPABJICHUIO

HEOPCPBIBHOCTU

40

62

Tema 5.
HurerpansHoe
HCUHCIICHUE

CaMOCTOSITEeNbHO H3Y4YUTh OCHOBHYIO U
JIOTIOTHUTENBHYIO JINTEPATYPY 110 TEME.
IToAroToBUTH OTBETHI HA KOHTPOJIBEHBIE
BOIIPOCHI:

1.  OOmme
MHTETpaa,
nepBooOpazHbIe
2. OnpeneneHHbId MHTErpall, T€OMETPHYECKUI
CMBICIT OTIPE/IeIEHHOT0 MHTEerpaia

3. ®opmyna Herotona-JleitOHua

4. 3ameHa TIepeMEHHOH B OIpEAEIICHHOM
HUHTErpaje

5. BelpaxxeHue JBOWHOTO WHTErpanga depes
MIOBTOPHBIN

6. CxansipHOE 1 BEKTOPHOE ITOJISI — OTIPEEIICHUS
U TIPUMEPHI

7. PoTop BEKTOpHOTrO TOJISI — ONpEJeNieHne U
npumep. LlUpKymamust BekTOpHOro moyst —
onpenenenue. [loTeHIMaIbHOE BEKTOPHOE ITOJIE,
IMMPpU3HAK MOTCHIIUAJIBHOCTH

8. JluBepreHumsi  BEKTOpHOrO  IOjsl  —
ompenenenue, mpuMep. [I0TOK BEKTOPHOTO TOJIS
— ompezaencaue. CoCHOMIABHOE BEKTOPHOE
110Jie, IPU3HAK COJICHOMJAIbHOCTH

CBOMCTBaA
OCHOBHBIE

HEOTPEICICHHOTO
TaOJIMYHBIE

40

62

Tema 6.
Huddepennunansabie
ypaBHEHHS

CaMOCTOSITeNbHO H3YYNUTh OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTEPATYPY 110 TEME.
IToAroToBUTH OTBETHI HAa KOHTPOJIEHBIE
BOIIPOCHI:

1. [duddepennuansHoe ypaBHEHHE, ITOPSIOK
muddepeHInaNIB HOTO YpaBHEHNUS: ONpeIeIeH s
U TIPUMEPHI

2. O6mee peuieHne U OOMWIME  WHTErpan
muddepeHnnaIbHOTO YpaBHEHUS; HadalbHBIE
YCJIOBUSI, 4aCTO€ PEIICHHE U YaCTHBIH HHTETpa:
OIIpe/IeNICHUS

3. VYpaBHeHusT  mepBOro
Ppa3eNIIOIMMHUCS IEPEMEHHBIMU

mopsiika ¢

26

43




4. O;tHOpOIHBIE YPaBHEHHMS IIEPBOTO MOPSIIKA

Tema 7. Yucnossle n
(yHKIHOHAJBHEIC
psIbI

1. OmpenencHue W TpPUMEP YHUCIOBOTO Psfa.
Cxopsmuiics ¥ pacXomsimmics  psax  —
OTIpeNIeIICHUs ¥ IPUMEPEI

26

43

2. HeoOxommMplii TpPWU3HAK  CXOJUMOCTH
gucioBOTO psina. OOmue cBOoCcTBA CXOMSIITUXCS
psioB
3. Ompenenennie u npuMep (yHKIHOHAIBHOTO
psia

1. CnydaiiHoe coObITHE, DIEMEHTapHOE COOBITHE 28 43
(ucxon), MHOXKECTBO BCEX BO3MOXHBIX UCXOI0B
(IpoCTpaHCTBO ~ 3JIEMEHTapHBIX  COOBITHHN):
OTIpEJICTICHUSI U IIPUMEPHI

2. Kiaccuueckas  BEpOATHOCTb,  IpUMEpP
BBIYHCIICHHS KIIACCHYECKOH BEpPOSITHOCTH

3. CrnyuaifHas BelIWYMHA: OIpENeIeHHEe U
npuMmep. DyHKLUS paclpeneiaeHus CiydaiHou
BEJININHBI

4. OOmme cBOHCTBa (YHKIHH paclpeneieHUs
CIy4ailHON BEIUYMHBI

5. JluckperHas ciydaiiHas BelIMYMHA U €€
(hyHKIMS pacnpeneneHus

6. Maremarnueckoe OXUAaHHE
BEJIMYMHBIL: OIIPENIEIICHHUE, CBOMCTBA
7. Hucnepcus CIy4yaiiHOU
onpeiesieHue, CBOMCTBA

Tema 8. Teopus
BEPOATHOCTEN 51
MaTeMaTHyecKas
CTaTUCTHKA

CIy4yaiiHOU

BCJIMYMHBI:

Hroro 240 384

Buovl, epagpux konmpons CPC, (no pewenuro kagpeopvr YMKC/YMKH).

6. PacueTHo-rpajduueckas padora

Pacuemno-epaguueckas paboma ne npedycmompena.

7. KypcoBasi padora

Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekT

Kypcosou npoexm ne npedycmompen.

9. KonTposabHas padorTa

Konmponvuas paboma npedycmompena no 3aounoil ghopme ooyuenus

10. OueHo4YHbIe CpeACTBA [IJsl NMPOBEJEHHUS TEKYIIero KOHTPOJIA H
NMPOMEKYTOUYHOM aTTeCTAUUN

OueHuBaHue pe3yibTaTOB OOyYEeHHUST 1O JWCIUIUIMHE U YPOBHS
c(OPMHPOBAHHOCTH KOMIMETEHIMN (4acTH KOMIIETEHIIMH) OCYIIECTBISETCS B
paMKax TEKyIIero KOHTPOJS YCIEBAEMOCTH W IPOMEXKYTOYHOM arTecTaluu B
cooTBeTCTBUM ¢ DOHAOM OIIEHOYHBIX CPEICTB.

TunoBoii nepeyeHb BONPOCOB K 3a4ETY:

Bonpocs! pus 3agera (1 cemecrp)
l.BeKTOP, AJIMHa BCKTOpPA, KOJUIMHCAPHBIC W KOMIUIAHAPHBIC BEKTOPBI, PABHBLIC BCKTOPHEI,
CBOOOHBIN BEKTOP — ONPEACNCHHS U IPUMEPHI

1
B oannom pasoene npusoosames npumepuvl oyeHouHvIX cpedcms



2.JIuHeiiHbIe onepaly Ha/l BEKTOpaMH — OTPEACTICHUS U IIPUMEPHI, CBOMCTBA ONeparuii
3.basuc — onpeneneHue u npumep

4.Teopema 0 pa30KEHUH BEKTOpa 110 Oa3ucy

5.JIuHeliHbIe Onepaluy HaJl BEKTOpaMH B KOOpJMHATaX

6./lekapToBa, MoJIIpHAs U [HJIUHIPUYECKAst CHCTEMbI KOOPAHHAT

7.KoopauHaTbl BEKTOPa, Y KOTOPOT0 3a/laHbl HA4aJI0 ¥ KOHEll

8.Jlenenue oTpe3ka B 3aJaHHOM OTHOIICHHUH

9.Hanpasinsronye KOCUHYChl BEKTOpa U IPOEKIMH BEKTOpa Ha KOOPIAMHATHbIE OCH

10.
11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.
38.
39.
40.
41.
42.

43.

CkasisipHO€ ITPOU3BENEHNE BEKTOPOB — OIIPEIEIIEHUE U OCHOBHBIE CBOMCTBA
BripaxkeHue ckassipHOro NMpOU3BEIACHUS Yepe3 KOOPAUHATHI BEKTOPOB-COMHOKHUTENEH
DopMyIIbl TSl BRIYUCIECHUS PACCTOSIHUS MEXAY TOUKAMU U yIiia MEXI1y BEKTOpaMu

BekropHoe mpousBeneHue — omnpeaeneHue U obmue  cBoiictBa.  [Ipu3Hak
KOJUIMHEApPHOCTH BEKTOPOB
CmemanHoe Tmpou3BeleHHEe — ompeneraeHue M oOme cBoiictBa. [IpusnHak

KOMIUIAaHAPHOCTH BEKTOPOB
[TosryunTh BEKTOPHOE YpaBHEHHE IIJIOCKOCTH

[TosryunTh BEKTOPHOE YpaBHEHHE IJIOCKOCTH, IPOXOASILEN Yepe3 TPU 3aJaHHbIE TOUKH
Teopema 0 KoOpAMHATAaX BEKTOPA, HOPMAJIBHOTO K INIOCKOCTH

ITonmy4uuTs napamMeTpUIECKOE ypaBHEHUE IPSIMOM Ha INIOCKOCTH

[TosryunTh KAaHOHMYECKOE YPaBHEHHE MIPSIMON Ha IUNIOCKOCTH

IlonyuuTs ypaBHEHME NPAMON B OTpE3Kax

Teopembl 0 KOOpAMHATaX BEKTOPOB, NEPIEHAUKYJIAPHOIO W HAIPABIISIOIIETO JUIS
IIPSIMOM Ha IUIOCKOCTH

Teopema o npu3HaKe NapauieIbHOCTU IPSAMbIX Ha INIOCKOCTH

[TosyunTh BEKTOPHOE U NMapaMETPUUECKOE YPABHEHHUS MIPSIMON B IIPOCTPAHCTBE
[TosryunTh KaHOHMYECKHUE YPABHEHUS NIPSIMOM B IPOCTPAHCTBE

DJuuIc — onpeielieHne U OCHOBHBIE CBOMCTBA

DoKaabHOE CBOMCTBO JJUIMIICA

Teopema 0 CBOMCTBE AUPEKTPUC DILTUTICA

dokaabHOE CBOHCTBO THIEPOOIIBI, CBOMCTBO TUPEKTPHUC TUIIEPOOIIBI

Teopema o cBOMCTBE aCUMITOT THIIEPOOITBI

[Tapabona — onpeneneHne 1 OCHOBHbIE CBOMCTBA

Teopema 00 SKCIEHTPUCUTETE MapabOIIbI

OO111e MOHATHUS O IOBEPXHOCTSAX BpALLCHUS

[ToBepxHOCTH BTOPOTO MOPSAKA: MPUBECTU IPUMEP C pa300pOM CBOMCTB

OO0111e MOHATUS O IMINHAPHUYECKUX MOBEPXHOCTAX

Marpunia — ngare ONpeNeleHUWe W IPUBECTH NpuMep. JIMHEWHbIe ornepauuu Haj
MaTpULlaMUd — OIPEAENIEHUs, CBOMCTBA, NpPUMEpHL. TpaHCIOHMpPOBaHWE MAaTPULIBI —
OnpeneeHue, IpuMep

Onpenenurens KBagpaTHOM MaTpHUIbl IPOU3BOJIBHOIO MOPSAAKAa — JaThb OIPEIEICHHUE,
MPUBECTH MIPUMEP BBIUMCIICHUS YEpEe3 pasio’KEeHUE 10 NEPBON CTPOKE

ChopmynupoBath 6e3 10Ka3aTeNbCTBA CIEAYIOLIHE TEOPEMBI:

- 00 ompenenuTene TPAaHCIIOHUPOBAHHOM MaTPHIIbI,

- 0 IEPECTAHOBKE CTPOK B ONPEIEIUTEIIE,

- 0 Pa3JI0KEHUH OTPEACITUTENS TI0 MPOU3BOJIBLHOM CTPOKE (CTONIOITY)

O6u1me cBoiicTBa onpeaeuTenei

BekTop-cTonber, nuHeWHas KOMOWHAIUS BEKTOP-CTOJIOIOB, TOHSATHA O JIMHEWHOU
3aBHCHUMOCTH M HE3aBUCHMOCTH CHCTEMBbI BEKTOP-CTOJIOIOB

MuHop mNpou3BOJBHOTO TMOpsAnKa (ompeneneHue, mnpumep). basucHbelii  MuHOP
(onpenenenue, npumep). Panr matpuisl (onpexaenenue, npumep). ChopmynupoBaTth 6e3
JI0OKa3aTesIbCcTBA TEOPEMY O PAHTe MATPUILIBIL.



44, Cucrema nuHelHbIXx anreOpandeckux ypaBHeHuil (CJIAY), wmarpuma CJIAY u
pacmmpennas matpuia CJIAY — onpenenenus u npuMepsl.

45. Teopema Kpounekepa-Kanemiu

46. [IpaBuno Kpamepa

47. YMHOXKEHUE MaTpHUI] — ONpeJieJICHUE, CBOMCTBA ONEpaLINH, IPUMEDP

48. ObpatHass marpuiia — omnpezaenenue. CBoiicTBa omepanuu OOpallleHUsT MaTpPHULIbL.
CdopmynmpoBaTh 6€3 T0Ka3aTenbCTBa TEOpEeMy 00 00OpaTHOM MaTpHIle

49. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE YHCIIa KBAAPATHON MaTPHIIBI

50. Anrebpanueckast (opmMa KOMIUIEKCHOTO YHCIA; apU(PMETHYECKHE OIepalud Haj
KOMIUIEKCHBIMU YHCIIaMU, TIPEACTaBICHHBIMU B anredpandeckoi popme

51. Tpuronomerpuyeckas (popMa KOMILUIEKCHOTO YHCIIa; YMHOXKEHHUE, JIEJICHUE U BO3BEICHHUE
B CTENEHb KOMILJICKCHBIX YHCEJ, IPEACTaBICHHBIX B TPUTOHOMETPUYECKO (hopme

52. VzBneuenue KOpHS CTENEHU N U3 KOMITJIEKCHOTO YUCIIa

53. Yucnosas ¢pyukmus. CBOMCTBAa YUCIOBBIX (YHKIIUHA

54. Ilpenen GpyHKIIMHU B TOUKE

55. HenpepoiBHOCTH PpyHKIIMU B Touke. Knaccudukanus Touek pa3pbia

56. Teopema 0 mepBOM 3aMeUaTeIbHOM MPEIEIE U CIESACTBUS U3 HEE

57. Teopema 0 BTOPOM 3aMeyaTeNbHOM IMpeAeNie U CISACTBUS U3 He

58. DkBuBasIeHTHBIC (PYHKIUH, HX TIPUMEHEHUE JIJISl BBIYUCIICHUS TIPEJICIIOB

Bonpocsl 1151 3a4eTta ¢ ouenkoii (3 cemecTp)
1. luddepenuunanbHoe ypaBHeHHE, TOPAIOK AU depeHIInaIbHOr0 YPaBHEHUS: ONIPEeACTICHHS
U TIPUMEPBI
2.06mee pemieHne u oOuwmil uHTErpan AuQdepeHIrnarbHOr0 ypaBHEHHS, HadalbHbBIC
YCIIOBHS, YaCTOE PEIICHNE U YaCTHBIA MHTETPAIL: ONPEICICHUS
3.YpaBHEeHUS MEPBOTO MOPSAKA C PA3ICNIAIOIIUMUCS IEPEMEHHBIMU
4.01HOpO/IHbIE YPaBHEHHUS [IEPBOTO MOPsIIKa

/£,
5.Perienue aMHENRHOrO ypaBHEHHs NEPBOTO MOPsIKA YHPI~TCS veronom BapUalUU
MPOU3BOJIbHON TOCTOSTHHON
6.YcnoBue JIMHENHON HE3aBHCUMOCTH YaCTHBIX pelIeHui YpaBHEHHUS

GG
7.Teopema 00 00IIEM PEIIEHUH YPABHEHUS ARG
8.Teopema 06 00IIEM PELIEHUN YPaBHEHHUS A AT IC
9.ITosnyunts OOLIEE pEUIEHHE YpaBHEHHs SAAASESSIEETE= 4 ciyyas

JICHCTBUTEIIbHBIX HEPABHBIX KOPHEW XapaKTEPUCTUUYECKOTO YPABHEHUS
,

10. ITonyunuts oOmiee pelieHHe ypaBHEHHUS ¢ s cmydast

PaBHBIX JEHCTBUTENBHBIX KOPHEH XapaKTepUCTUUECKOTO YPaBHEHHS
g -~

11. [lonyunute oOLIEE pelIEHUE YpaBHEHUS ¢ s caydast

KOMILJIEKCHBIX KOPHEH XapaKTepUCTUUECKOTO YpaBHEHUS
Vs —

12. Pemenve ypaBHEHHUS @S ' \e1010M HEONPENETCHHBIX

K02 (HUIIUEHTOB

13. Pemrenue cuctem auddepeHnnaibHbIX ypaBHEHUH

14. Pemenue ypaBHeHU BUA y» =f(x)

15. Pemienue ypaBHEHHMIA, He COJIEpKAIUX B SBHOM BUJIE HCKOMYIO (DYHKIIHIO

16. Pemrenune ypaBHEHHIA, HE COJIEPIKAIIUX B SBHOM BHJIE HE3aBUCUMYIO TIEPEMEHHYIO

17. CnyuaiiHoe coObITHE, 3JIeMEHTapHOe COOBITHE (MCXOJ), MHOXKECTBO BCEX BO3MOXKHBIX
UCXOJ0B (IIPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUI): OMPENEIeHHs U TPUMEPHI

18. IlpousBenenue, cymMMa, pasHOCTh CIy4alHBIX COOBITHUH, MPOTHUBOIOJIOKHOE COOBITHE:
OTIpeNIeIICHUS ¥ IPUMEPHI

19. HecoBmecTuMBle citydaiiHble COOBITHS, MOJHAs TpyMNa COOBITHI: OmperencHus Hu
IPUMEPBI



20.
21.
22.
23.
24.
25.
26.
217.
28.

29.

30.
31.
32.

33.
34.
35.

36.

37.
38.

39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

=

Knaccuueckas BEpOSITHOCTb, IPUMED BBIYUCICHUS KIACCUYECKOW BEPOSITHOCTH
I'eomeTpuyeckas BEpOSATHOCTh, IPUMEP BBIYMCIICHHS T€OMETPUYECKON BEPOSITHOCTH
AKCHOMBI Teopun BepoATHOCTEH. ClieACTBUSI U3 aKCHOM

Teopema crnoxeHUs BEpOSTHOCTEH

Teopema yMHOXEHHS BEPOSATHOCTEN

®dopmya moaHOM BepoaTHOCTH U hopmyisl baiieca

[TocnenoBarenbHOCTh UCIIBITAHUN 1O cxeMe bepHysun: onpenenenre u npumep
®opmyibl bepnynnu

JlokanbHass W WHTErpajgbHas Teopembl MyaBpa-Jlarutaca (copmynupoBars 06e3
JI0Ka3aTeNIbCTBA)

CrnyuaiiHas BelNMUYMHA: OompenesieHne U npumep. OyHKUMS paclpeneieHus cilydaiiHoM
BEJIMYUHBI

OO0mmue cBoiicTBa (GyHKIIUU pacTpeieNiCHUs CIIydaiiHON BETMIMHBI

JuckperHas ciayvaiiHasi BeTMYMHA U €€ (PYHKIIUS pacipeeeHus

HenpepeiBHast cnywaifHas BennuMHa © ee (QyHKUUs pacnpeneneHus. [ITOTHOCTB
BEPOSITHOCTEN U €€ OCHOBHBIE CBOMCTBA

Marematnueckoe 0XKMIaHUE CIIy4aliHOW BEJIMYUHBIL: ONPECIICHUE, CBOWCTBA

Jucnepcus ciaydaiiHOM BEJIMYUHBL: OIPEAEIEHNUE, CBOWCTBA

HopmansHo  pacmpeneneHHas — ciydaiiHas  BEJIMYMHA  BEPOATHOCTb  IOMAJaHUS
HOPMAaJIbHOM CIIy4allHOM BEJIMYMHBI B 3a/IaHHBI HHTEPBAI

['enepanbHas COBOKYIHOCTbD, BEIOOPKA; BHIOOPOYHAS CPEIHSSI M BBIOOPOYHAS TUCTICPCHS;
JIOBEPUTENIbHBIA MHTEPBAJI U JIOBEPUTEIIbHAS BEPOSITHOCTD

KoppensimuonHoe nose, k03 guineHT Koppensuuu npsmasi perpeccuu

OnpeneneHne U HpUMEP YUCIOBOro psana. Cxoasimuiicss U pacxodluics psg —
OIpezieNIeHUs] U PUMEPbI

HeoOxoaumelii MpU3HAK CXOAUMOCTH YHCIOBOro psaa. OOmue CBOMCTBA CXOAAIIUXCS
j ;01 (0):!

[Tpu3sHak cpaBHEHMS U1l 3HAKOIIOIOKHUTEIBHBIX PAIOB

[Tpuznax Jlanambepa

[Tpusnak Komm

WMHTerpanbHbIi IPU3HAK CXOAUMOCTH

[Tpusnak Jleii6Huna

Ornpenenenne u npuMep abCOTIOTHO CXOSIIETOCS psiaa

Onpeznenenue u npumep pyHKIIMOHAIBHOTO psiaa

CrenenHoi psia. Paguyc cXoquMOCTH CTEMEHHOTO psijia

Psin Teitnopa. Psinel Teiinopa OCHOBHBIX 3JI€eMEHTapHBIX (PYHKLUH

Tpuronomerpuueckuii psig Oypoe

Tunosoiu nepevyeHb BONMPOCOB K IK3aMEHY:

Bonpocs! 1J1st 3x3aMena (2 cemectp)

[Tpou3BonHas GyHKIUHU B TOUKE: omnpeneneHue, npuMepbl Oynkuus, aupdepeHuupyemas

B TOYKE: OIMPCACIICHUC

CoNOR LN

Teopema o npousBoaHOM 1updhepeHupyemMoit pyHKIuU

Teopema o HenpepbiBHOCTH TubdepeHIpyeMoit GyHKIIMI

I'eomeTpuueckuii cMbIc Mpou3BOAHON 1 Auddepennnana

[IpousBoHbIE BTOPOro U 00Jsiee BEICOKUX MOPSAIKOB

[Tpou3BoaHast CyMMBI, TPOU3BEICHHS U YaCTHOTO U hepeHIupyeMbIX HyHKIMN
[IpousBoHas oOpaTHOl PyHKIMH

[Tpou3zBosHas CIOKHOU (GYHKLIUU

Teopema @epma u Teopema Posuist

10 Teopema Komu u Teopema Jlarpanka



11. Mpasuna Jlonurans nis mHeonpeneneHnocte [0/0] u [oo/oo]

12. TlpencraBnenue GyHKIMHU ¢ moMoIisio Gopmyisl Teinopa

13. [Ipu3HaK MOHOTOHHOCTH (DYHKITHH

14. DkcTpemyM QYHKIIMU: OMPEEICHUE U TIPUMED

15. Heo6xoanMeIe ycinoBus SKcTpeMyMa (pyHKIIUH OJHOM NepeMeHHON

16. locTarouHsle yCI0OBUS dKCTpeMyMa (DYHKIMHM OJHOW NEepeMEeHHOMN

17. octarouHble yCIOBUS dKCTpeMyMa Ui () YHKIMH, UMEIOIIEH BTOPYIO TPOU3BOIHYIO

18. Bemyknocts pyHkIuu BBepX (BHU3). Touku meperuda

19. HeoOxonuMbIe YCIIOBUS HATHMYUS TOUYKH TIeperunda

20. JloctaTo4HbIe YCIIOBUS HAIMYUS TOYKHU TIepernda

21. HakoHHBIC ¥ BEPTHKAJIbHBIE aCUMITOTHI TpaduKka QyHKIUU

22. I'paduk GyHKIMU IBYX IIEPEMEHHBIX, OKPECTHOCTh TOUYKH HA KOOPJAUHATHON IJIOCKOCTH

23. llpenen ¢pyHKIMK ABYX MEPEMEHHBIX, HETIPEPHIBHOCTD (DYHKIIMU ABYX MEPEMEHHBIX

24. TlonHOE M YaCTHOE MpHUpAILEHHs], YACTHbIE IIPOU3BOIHBIE

25. Tluddepenumpyemast pyHKIUS IBYX NEPEMEHHBIX

26. Teopema 0 IPOU3BOIHON CIIOKHOM (DYHKIIMU JABYX MEPEMEHHBIX

27. I'pagueHT 1 IPOM3BOIHAS 10 HATIPABIICHHUIO

28. DKCTpeMyM (QYHKLUH JIByX MEPEMEHHBIX, HEOOXOAMMBIE YCIOBUS IKCTPEMyMa

29. JlocTaTouHbIC yCIOBUS IKCTPEMyMa (YHKIIMH JIBYX TIEPEMEHHBIX

30. IlepBooOpa3Has GyHKIIMH, HEOTPEAeICHHBIM HHTETpall

31. Teopema 0 MHOXECTBE IEPBOOOPAZHBIX (PYHKIIUU

32. O6mue cBOICTBa HEOIPEICIIEHHOI'0 HHTErpala, OCHOBHbIE TaOJIMUYHbIE IEPBOOOpa3HbIE

33. 3aMeHa mepeMeHHO B HEONPECIICHHOM HHTErpaje

34. nTerpupoBaHue 1o 4acTsIM JJIs HEOIPEAeIeHHOI0 MHTerpaa

35. OnpeneneHHbli HHTETPpall, TCOMETPUIECKUN CMBICIT OTIPEICIICHHOTO HHTETpaa

36. ®opmyna Herotona-Jleitouuma

37. 3aMeHa mepeMeHHOM B ONPEICIICHHOM HHTETPajie

38. UnTerpupoBaHue 1o 4acTsM JJIs ONpeIeIEeHHOr0 HHTerpaia

39. HecoOcTBEeHHBIE MHTETPAIIBI: TIPUMEPBI CXOASIIETOCS U PACXOISAIIETOCS HHTETPAIOB

40. OmpeniesieHue ¥ TeOMETPUUYECKUI CMBICI JBOWHOTO HHTErpaja

41. Onpenenenre U NpuMep MOBTOPHOTO UHTErpajia

42. BelpaxxeHHe ABOMHOTO HHTErpaia yepe3 MOBTOPHBIN

43. 3amMeHa TIepEMEHHBIX B JIBOTHOM HHTETpale

44. OrpeniesnieHUe U OCHOBHBIE CBOICTBAa KPUBOJIMHEHHOTO MHTErpaia Mo JJIMHE TyTH

45. Onpenenenre 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOTO UHTErpajia o KOOpAUHATAM

46. ®opmyna ['puna

47. HeoOXoauMple M TOCTATOYHBIE YCIOBUS HE3aBHCUMOCTH KPHUBOJIMHEWHOTO MHTETpaia OT
MyTH UHTEIPUPOBAHUS

48. CxanspHOe ¥ BEKTOPHOE TIOJISl — OTNIPEIEIICHUS U IPUMEPHI

49. PoTop BEKTOpHOro MOJs — ompezeneHue M npumep. LIMpKynsnus BEKTOPHOTO MOJS —
omnpenenenue. [ToreHampHOE BEKTOPHOE T0JIE, MPU3HAK MTOTCHIIMAIIEHOCTH

50. /luBepreHiuss BEKTOPHOrO MOJs — ompeaeneHue, npumep. IIoTok BeKTOpHOTo mois —
omnpenenenue. ColeHOUIATEHOE BEKTOPHOE TI0JIE, IIPU3HAK COJICHOUTATBHOCTH

51. ®opmymnsl ["aycca-Octporpanackoro u Ctokca

Tumnosbie TECTOBbIE 3aJaHUA.

1. Jlns nauHOM MaTpumbl A TOCTpouTh 06patHYio Martpuiy A, BBIIOIHHTH MPOBEPKY

ATONNE.



3 21
A=2 3 1
2 11
2. Wccnenosat, HA HENPEPBIBHOCTh GyHKIMIO Y = f(X), HalTH TOYKM pa3pbiBa U
onpeaenuth ux poA. [loctpouts cxemarnueckuit rpaduk QyHKINU.

(2 +3)/5 upu x<I;

f(x) = 6 — 5x npu  1<x<3;
X—3 nmpu X >3.
3. BBIYHCIIUTH ILIOMIaAb GUrYpHI, OrpaHmdeHHON muHmsivu Y = 1/(1 + X%) y = X%/2.

4.C IIOMOIIIBIO ,Z[BOI;'IHOFO HHTCTpajia HaliTH 00BEM TEJIa, OrpaHUYCHHOTI'O ITIOBEPXHOCTAMH,

YPaBHEHUS KOTOPBIX 3a/1aHBbI. T — o = —= ST

5. Haiitu o6miee pemenue nuddhepeHnaaibHOT0 ypaBHEHUS Xy'-2y = X3,
6. J11st TaHHO# TUCKPETHOMN CITydaiiHON BETMYMHBI TOCTPOUTH PSI/I pactpeesieHus U QyHKIIUIO
pacnpenenenus. Haiitu ee MaTeMaTnyeckoe 0>KMIaHUE U TUCIIEPCHIO.

IIpumepsI BONIPOCOB /ISl ONIPOCA:
1. Omnpenenurens KBaJpaTHOM MAaTpULbl IPOU3BOJBHOIO IMOpSJIKA — JaTh OIPEIENICHUE,
NPUBECTH MPUMEP BBIYMCIICHUS Yepe3 Pa3ioKEeHHUE 10 MEePBOU CTPOKE
2. [lpencrasnenne GyHKIUU ¢ moMoInblo Gopmynsl Teitmopa
3. CkansipHO€ U BEKTOPHOE MOJISl — OMPEeNICHUs U IPUMEPbI
4. HpI/ISHaK CpaBHCHHA MJIA 3HAKOIIOJIOKUTCIbHBIX PAJ10B
5. MaremaTtuyeckoe OXHIaHue CIy4aliHOW BEJTMYUHBI: ONPEIeIICHIE, CBOWCTBA

IIpuMepsI TeM rpynnoBbIX AMCKYCCHIM:
He npedycmompenul

TemaTuka HHAUBUAYAJIbHBIX MIPOEKTOB:
He npedycmompenul

TemarTnka 3cce

He npedycmompenni

Tumnosble 32JaHUSA J1JI NPAKTHYECKUX 3aHATUI

1. Pemnth cuctemMy JIMHEHHBIX ypaBHEHUH MeTooM ["aycca.
3X1HXoHX3+Xa+X5=5, 2X1-Xo+3X3=4, 5Xo+6X3+X4=11.

2. TloctpouTs rpaduk pynkuun >4 e ¥e3- N > yenonb3yst O0IIYI0 CXEMY HCCIIE0BAHUS
byHKINN.
3. BBIUUCIUTD [UTHHBI YT KPUBBIX, 3aJaHHBIX CICAYIONIMMH YPaBHEHUSIMHA

y=x44-05lnx, 1<x<2.
4. HaiiTh ¢ TIOMOIIBIO XapaKTEPUCTUYECKOTO YypaBHEHHS OOIee pEelmIeHHe CHUCTEMBI
muddepeHINaTbHBIX YpaBHEHUH X;'+X1-3X2=0, X5'-2X1=0.
5. Pasnoxuts dyukmmio T OI=€" g psn Oypse B ykasammHoM nuTepsae (-2,2). ITocTpouTs
rpaduk 3Toil PyHKIIUHN U TpapuK CyMMBI osrydeHHoro psija dypee.

Lf%cm

3aJaHHOM TMHUU L— oTpe3ok mpsmoit, ot Touku (0;0) 1o (7 ;27).

6. BpMMCINTE KPWUBOJIWMHEHWHBIM HMHTErpajl BTOPOTO pOja BJIOJIb



7. JlBa aBTOMaTa MPOU3BOJAT OAMHAKOBBIE JeTanu. [IpoM3BOAMTENLHOCTh MEPBOTO aBTOMATa
BJIBO€ OOJIbIIIE MPOM3BOIUTEIHLHOCTH BTOpOro. Ilepmeiii aBromMaT mpousBoauT 60% nmeraneit
OTJIMYHOI'O KauecTBa, a BTopoil — 84%. Haynauy B3sras netaip oka3ajach OTIIMYHOIO KauyecTBa.
Haiiti BeposITHOCTB TOTO, YTO 3Ta JACTANIb POU3BEICHA ITEPBBHIM aBTOMATOM.

TumoBble 3a1aHNs )11 KOHTPOJIbHOM PadoThI
1. Tausr koopaunaatel Touek A1(0;3;2), Ax(-1;3;6), A3(-2;4;2), A4(0;5;4).. I3BeCTHO, YTO OTPE3KHU
A1Az, A1Asz, A1A4 SBIISIIOTCS CMEXKHBIMU peOpaMu napajuienenunena. Tpedyercs HalTH:
1) nmuny pedpa A1Az;
2) yroa mexay peopamu AijA; u AjAsz;
3) mIomaas rpaHu, coaepskaiieii BepiuHabl A, Az Az ;
4) o00beM mapauIesenuIe/a;
5) ypaBHEHHE IPSIMOM, IPOXOAAIIEH Yepe3 BepIinHy A; BIOJb UArOHAIHN MapaulesIeuIeaa;
6) ypaBHeHHe TUIOCKOCTH A1ALA3;
7) yrox mexay peobpom AjA4 U rpaHbio, coepikaiieit Bepuirabl Ag,Az,As;
8) paccrosiHue oT BepIiuHbl A4 10 TIockocTH Ap,Az,As.
2. JTano ckansproe moje U = u(x,y). Tpebyercs:
1) cocraBuTh ypaBHEHUE JIMHUU YpOBHS U = C U IOCTPOUTH ITY JIMHHIO;

2) B TOUKE A HAWTH IPaJUEHT U MIPOU3BOIHYIO 110 HAMPABICHUIO BEKTOPA E X
3) B TOUYKE A4 MNOCTPOUTH KACATCIIbHYIO U HOPMaAJIb K JINHUHW YPOBH?, ITIOJIYYHUB UX YPABHCHU.
u = x>+ 4y* + 4x + 4y, C=13, A1, -2), B(2, 4).

<

3. Paznoxuth hyHKITHIO TR= 2 B psiZi IO CTCHCHSM X .

4. Tpu crpenka CTPENSIOT MO [eidd. BeposATHOCTH TONaJaHusi B II€Jb MEPBBIM, BTOPHIM, H
TPEThUM CTpesIkoM paBHbl cooTBeTcTBeHHO 0.7, 0.8 u 0.9 . Onpenenuth BEPOATHOCTH, YTO B
1eJTb MONa1aeT TOJIBKO OJMH U3 CTPEIKOB.

11. YueOHO-MeTOAUYECKOE O0ecIIeueHre JUCIUTIIHHBI

11.1. PekoMeHayeMas JquTepaTypa

1. UBneBa, A. M. Jlunelinas anreOpa. AHanuTH4ecKkas TeOMETpus : yueOHoe mocodue /
A. M. Uenesa, II. W. Ilpunyuxas, W. J. Yepnsix. — 5-¢ u3n. — HoBocubupck
HoBocubupckuii rocyaapcTBeHHBIN TexHuUeckuid yauBepcuteT, 2019. — 183 ¢. — ISBN 978-5-
7782-3868-8. — Texkcr : anextponnslii // Lludposoii odpazoBarenbHbiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/98793.html (mata ob6pamenus: 19.11.2022). —
Pexxum nocTtyna: st aBTOpU3HP. TIOIB30BATENEH

2. KymmkoBa, H. A. Jluneiinas anreOpa. AHanuTHYeCKas  TIEOMETPHS.
HuddepenunansHoe U uHTErpaibHoe ucuncinenus. Juddepennuanbupie ypaBHEeHUS : yueOHO-

metonudyeckoe mocobme / H. A. KymukoBa, O. B. ®dameeBa. — Camapa : Camapckuii
rOoCy/IapCTBeHHBI TexHW4Yeckuii yHuBepcuter, DBC ACB, 2019. — 86 c. — Tekcr
anektpoHHblt // Lludposoit obpazoBatenbHbiii pecypc [PR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/105212.html (mata obpamenus: 19.11.2022). — Pexum goctyma:
JUIS aBTOPHU3HP. MOJIb30BaTeNeH

3. Hexensckas JI.A. Iuddepennmanbabie ypaBHEHHST MEPBOTO M BBICHIMX TTOPSIKOB
[DnexTpoHHBINH pecypc]: ydeOHoe mocobue/ Hexenbckas JILA.— DNEKTpPOH. TEKCTOBBIE
nannbie.— Tomck: M3aarenbcTBo TOMCKOTO rocy1apcTBEHHOTO YHUBEpCcUTeTa, 2022.— 154C.—
Pexxum nocryna: https://ipr-smart.ru/125529 — IPR SMART, no maposito

4. Maremarudeckuil aHanu3 u nuddepeHianbible ypaBHEHUS. 3a/1auy U YIIPAKHEHUS :
yuaeOHoe mocobue / B. B. Bmacos, C. 1. MutpoxuH, A. B. Ilpomkuna [u ap.]. — 3-e u3ma. —
Mocksa : Wnrtepuer-Yuusepcuter Mudopmanmonnsix Texnomoruit (MHTYUT), Ait Iu Ap



https://www.iprbookshop.ru/98793.html
https://www.iprbookshop.ru/105212.html
https://ipr-smart.ru/125529

Menua, 2020. — 375 ¢. — ISBN 978-5-4497-0657-7. — Texkcr : snekrpoHHbIi // udpoBoii
00pazoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/97549.html  (mara oGpamenus: 19.11.2022). — Pexum goctyma:
JUTSE aBTOPHU3HP. ITOJIb30BaTEICH

5. Bypos, A. H. Matematnueckuii aHanu3. [IpukiagHbie 3a/1auu : y4eOHO-METOIUICCKOC
nocoobue / A. H. bypos, H. I'. BaxpymeBa. — HoBocubupck : HoBocubupckuii
rOCy/IapCTBEHHBIM TeXHUYeCKui yHuBepcurer, 2018. — 79 ¢. — ISBN 978-5-7782-3649-3. —
Tekcr : snexkrponusiit / Ludposoit odpazoBarenshbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91388.html (mara obOpamenus: 19.11.2022). — Pexum moctyna:
JUTSE aBTOPHU3HP. IOJIb30BaTEICH

6. MaremaTtnueckuii ananu3. KpuBonnHeWHbIE ¥ TOBEPXHOCTHBIC MHTETPANIBI. DIEMEHTHI
teopuu moiss. COOPHMK MHIMBHIYaJIbHBIX 3aJlaHHil : yueOHoe mocobue / cocraButenu . B.
Henorubuenko [u np.], mox penakuueii I'. B. Hegorn6uenko, O. B. Illepemer. — HoBocuOupck
: HoBocuOupckuii rocyapcTBEHHBIN TeXHUYECKHi yauBepeuret, 2019. — 71 ¢. — ISBN 978-5-
7782-3996-8. — Tekct : anekrponnbiii // Lludposoii odpazoBarenbhbiii pecypc IPR SMART :
[caiir]. — URL.: https://www.iprbookshop.ru/99188.html (mara obpamenus: 19.11.2022). —
Pexxum mocTyma: 1 aBTOpHU3Up. TOJIb30BaTeIeH

7. Jluxades, A. B. BBeneHnue B T€OpUI0 BEPOSITHOCTEH U MAaTEMATHYECKYIO CTATUCTHKY :

yueOHOe mocobme / A. B. JlmxaueB. — HoBocubupck : HoBocHOMpPCKHMi rocymapCTBEHHBIN
texHudyeckuii yHuBepcutet, 2019. — 102 c¢. — ISBN 978-5-7782-3903-6. — Tekct :
anektpoHHbd // Iludposoit obpaszoatenbHblii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/98696.html (mata obpamenus: 19.11.2022). — Pexum poctyma:
JUJIS aBTOPU3HUP. TIOJI30BATEIICH

8. Mexennas, H. M. OCHOBBI TeOpHH BEPOSTHOCTEH U MaTEeMAaTUYECKOM CTATUCTHUKU.
Martepuansl Uil IOATOTOBKH K CEMUHAPCKHUM 3aHATHAM : ydeOHO-MeToaudeckoe mocooue / H.

M. Mexennas, M. A. PymnakoB. — MockBa : MOCKOBCKUH TOCYJapCTBEHHBIN TEXHUYECKHI
yauBepcuteT umenn H.D. baymana, 2018. — 120 c. — ISBN 978-5-7038-4917-0. — Tekcr :
anektpoHHblt // Lludposoit obpazoBatenbHbiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/110783.html (mara oGpamienus: 19.11.2022). — Pexxum goctyma:
JUTSL aBTOPU3UP. TIOJIb30BaTENEH
9. CepebpsikoB A.B. Beenenue B Teoputo rpados: Yued. mocodue / A.B.CepeOpsikoB. —

Caparos: Capar. roc. Texn. yH-T, 2009. — 36 c. — ISBN 978-5-7433-2082-0 URL.:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?1dResurs=6260&rashirenie=doc
(mata obparmenus: 26.08.2022). — PexuM goctyna: Jyisi aBTOPU3UP. MOTb30BaTECH

10. CepebpsikoB A.B. DnemeHTapHBIH Kypc MaTeMaTHYecKOW JIOTMKH: yuyeO. mocodue /
A.B.CepebpsxoB — Caparos, Capar.roc.texH.yH-T, 2011. 32 c. URL:

http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=8119&rashirenie=d
0cC (mara obparmenus: 26.08.2022). — Pexxum qoctyma: J1j1si aBTOPU3UP. MOIb30BaTENeH

11. Uccnenosanue omepauuii. VM30panHble rnaBel: y4e0. mocobue / A.B. Kpsickko,
A.B. Cepeopsikos, FO.H. Harap. Capatos: Capar.roc. TexH. yH-T, 2014. 52 ¢. ISBN 978-5-7433-
2764-5 URL: http://techn.sstu.ru/WebLib/22376.pdf (nara obpamienus: 26.08.2022). — Pexum
JOCTYTIA: JIUTsl aBTOPU3UP. TIOTh30BaTEIeH

12. CepeOpsixoB A.B. DnemeHThl KOMOMHAaTOPHOIO aHajM3a B 3ajadyaXx TEOPHH
BEPOSITHOCTEM © MOJENsIX CIydaHbIXx Tpados: yuebHOe mocodbme / A.B.Cepebpskos,
B.B.HoBukos, I0.H.Harap. — Ourensc: U3n-Bo 3TU (punuan) CI'TY umenn ['arapuna FO.A.,
2019. 52 c. ISBN 978-5-9907991-9-6 URL: http://techn.sstu.ru/WebLib/30297.pdf (mara
oOpamienus: 26.08.2022). — PexxuM goctymna: it aBTOPU3HP. M0JIb30BaTENeH

11.2. Ilepnoguvyeckue U3TAHUA
He ucnonvzyromces
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11.3. HopMaTHBHO-NIPABOBbIE AKTHI M HHbIE IPABOBbIE IOKYMEHTbI
He ucnonv3syromcsi

11.4 TlepeuyeHb 3JIEKTPOHHO-00pa30BaTeJIbHBIX PECYPCOB

1. VYueOGHo-MeTOaMYEeCKHME MaTepuanbl MO AUCHUIUIMHE «MaTeMaTuka
(anekTpoHHBIN 00pazoBaTeabHbIN pecypc pazmenieH B MOC DTU (punman) CI'TY
MMEHU I'arapuna I0.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=35 )

2. Cair OTN  (pwman) CI'TY wumenm Tarapuna HO.A.
http://techn.sstu.ru/node.aspx?cd=136

11.5 DyIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMBbI

1. OBC «IPRbooksy https://www.iprbookshop.ru

2. OBC «Jlanby» https://e.lanbook.com

3. OBC «elibrary» https://elibrary.ru

4. 9BC «KOHCVYJIbTAHT CTYJIEHTA» https://www.studentlibrary.ru

11.6. Pecypchl HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHON  ceTH
«AHTEepHET»

1. https://openedu.ru - HarmoHanbHbIH TPOSKT OTKPHITOrO 00pa30BaHMsI

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

11.7. IleyaTHbIe ¥ JIEKTPOHHBIE 00pa3oBaTe/IbHBIE pecypchl B hopmax,
aJaNTHPOBAHHBIX /ISl CTYJAEHTOB ¢ OrPAaHUYEHHBIMH BO3MOKHOCTAMHM
310POBbs (IJIf TPYNI M MOTOKOB ¢ TAKUMHU CTYI€HTAMM)

I. ApantupoBanHass Bepcuss ObC «KoOHCydabTaHT CTyIEHTa», s
WCIIOJIb30BAHUSI WHBAIUJAMU W JIMIIAMA C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
310POBBS

Obyuarowuecs u3z uucia uneanuoos u auy ¢ OB3 obecneyenvt neuamuvimu u
(unu)  INEKMPOHHLIMU — 0OpA3Z08aAMENbHbIMU — pecypcamu 6  ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUIM UX 300PO8bSI.

12. UndopManMOHHO-CNIPABOYHBIE CHCTEMbl U HNpodeccHOHAIBHBbIE
0a3bl JaHHDBIX

OOGyuaronuMcst obecriedueH A0CTyn (yIajJeHHBI JOCTYyM), B TOM YHUCIE B
clly4ae IPUMEHEHUS AIEKTPOHHOTO 00yUYeHHUs, TUCTaHIIMOHHBIX 00pa30BaTelIbHbIX
TEXHOJOTHM, K COBPEMEHHbIM NpO(EeCcCHOHATbHBIM 0a3zaM JaHHBIX U
UH(GOPMALIMOHHBIM CIPABOYHBIM CUCTEMAaM.

12.1 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBounas npaBoBas cuctema «KoncynptanT [lnrocy.

12.2 IlepeyeHb npoeccUOHATBHBIX 023 JAHHBIX


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=35
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1. https://openedu.ru - HarroHaIbHBINA IPOEKT OTKPHITOIO 00pa30BaHHMS
2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

12.3 IlepeyeHb HMH(OPMALMOHHBIX TEXHOJOTHM, HCIOJb3yeMbIX MpPH
OCYLIECTBJICHMH O00pa30BaTeIbHOI0 Mpouecca M0 AUCHUIUIMHE, BKJIKYasA
nepevYeHb NPOrpaMMHOI0 ol0ecrnedeHnst

OOpa3oBarenbHbIM IpollecC MO AUCHMILNIMHE OO0ECHeueH HEOOXOAUMbBIM
KOMIUIEKTOM JIMLIEH3MOHHOTO U CBOOOJHO pacHpOCTPaHSEMOro IMPOrpaMMHOIO
obecrieueHus, B TOM YHCJIE€ OTCYECTBEHHOIO IIPOU3BOJACTBA  (MOUICKUT
OOHOBJICHHIO MTPH HEOOXOIUMOCTH).

1) JluneHsnoHHOE pOrpaMMHOE O0ECTIeYeHUE

omeparonHas cucrema \Windows-7

2) CBOOOIHO pacmpocTpaHsIeMOe MPOTrPaMMHOE 00ECTICUCHHE

nakeT opucHpix npunoxenuit LibreOffice 7.4.0

Kaxnprii  oOydarommiics B  TEYEHHE BCEro mnepuoja OOydeHHUd
oOecreuynBaeTcsd MHIAMBUIYAJTbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-
OMOMMOTEYHOM CHUCTEME M DJIEKTPOHHON WH(OPMAIMOHHO-00pa30BaTeIbHON

cperne.

13. MaTepuaibHO-TEXHU4YECKOE o0ecriedeHmne

OOpa3oBarenbHbI IpolLiecc oOecreyeH Y4yeOHBIMU ayAUTOPUSIMH IS
IPOBEJCHUS YUeOHBIX 3aHATUHN JIEKIIMOHHOTO THIIA, 3aHATUH CEMMHAPCKOTO THIIA,
IPYNIOBBIX W UWHAMBUAYAJIbHBIX KOHCYJIbTallMd, TEKYIIEro KOHTPOJS U
IPOMEXYTOUHOM aTTecTalMy, MOMEUICHUSIMH Ui CaMOCTOSITENIbHOM paboTh
CTYJEHTOB.

VY4yeOHble aygUTOPUM OCHAUIEHHBI OOOpPYAOBaHUEM U TEXHUYECKUMH
CpeAcTBaMH OOY4YEHHUsI, KOTOPBIE BKJIIOUAIOT B ce€0sl y4eOHYIO0 MeOesib, KOMIUIEKT
MYJIbTUMEIUMHOTO 000PYI0BaHHUS, B TOM YHCIIE IEPEHOCHOTO (IIPOEKTOP, IKPaH).

[TomenieHuss st CaMOCTOATENBHOM padOThl OOYYAIOIIMXCS OCHAILIEHBI
KOMITBIOTEPHOW TEXHUKON C BO3MOXHOCTBIO MOJKIIOUECHUS K ceTu «MHTEepHET» 1
o0OecrieyeHueM JIOCTyNa B 3JEKTPOHHYI0 HH(POPMaLMOHHO-00pa30BaTEIbHYIO
cpeny OTU (bunuan) CI'TY umenu 'arapuna 10.A.

Pabouyto nmporpammy coctaBui

\QQL\BQ%W‘“M

noueHt kadenpst EMH CepebpsikoB A.B.


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

14. JlonoiHeHnsi U I3MEHEHUA B padoyeil mporpamme

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

3aB. kadenpoii / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenannu Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /




