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TpeboBanusiMu  DefepaabHOTO TOCYJAPCTBEHHOTO 00pa3oBaTeIbHOrO  CTaHJAApTa
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Poccuun Ne728 ot 9 aBrycra 2021 roaa, ¢ yueTtoM mpoecCHOHAIbHBIX CTAaHAAPTOB
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00Cy:KIeHAa U PEKOMEHI0BAHA K YTBEPKACHHUIO PEIICHHEM Ka(eaphl

«EcTecTBEeHHBIC M MaTeMaTHUecKHe HayKu» oT «1 1» ampenst 2025 r., mpotokon Ne 16.

BaBenyronuii kKadempoit & 77&’/ -~ /Kumna E.B./
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MOIIHKCH d.N.0.

ono0pena Ha 3acenanuu YMKH ot «14» anpens 2025 r., npotokon Ne4.

[Tpencenarens YMKH M /JNleBxuna H.JIL./



1. Heau 1 3a1a4u JTUCHUILJIHHBI

Heanr npenoxaBanus IMCUMILVIMHBI: 00yYyeHHE METOJAM pEUICHUs 3a/ay
MaTEMaTUKH U COOTBETCTBYIOIIEMY JIOTHUYECKOMY CTHIIIO MBIILICHUS

3agaum M3y4eHUus1 JTUCHUIJIMHBI:
- O03HaKOMHUTb CTYJE€HTOB C OCHOBHBIMU TOHATUSIMH MATEMaTHKUA H
MaTeMaTUYECKUMH METOaMU;
- CIocoOCTBOBaTh (POPMHUPOBAHUIO Y CTYJIEHTa OOOOIICHHBIX TMPHUEMOB
UCCJIEI0BATENBCKON AEATEIbHOCTH, HAYYHOIO B3IJISL/1a HA MUD B LIEJIOM;
- Pa3BUTh y CTYJEHTOB MaTEeMaTHYECKOE MBIIIEHUE, YTOOb Oynymuid OakaiaBp
CMOT MEPEHOCUTH OOIIIEe METOAbI HAYYHON paboThHI B paboOTy MO CHEIHATBHOCTH;
- obecnieunTh  BO3MOXHOCTH  OBJAJEHHUS  CTYJEHTAMH  COBOKYITHOCTBHIO
MaTeMaTUYECKUX 3HAHUW M YMEHHH, COOTBETCTBYIOIIMX YPOBHIO OakanaBpa Mo
COOTBETCTBYIOIIEMY MPOPHIIIO.

2. Mecto nucuuniannbl 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
KOMITIETCHITNH

VYK-1. CnocobGeH ocCylecTBIsSITh MOUCK, KPUTUYECKUW aHAIM3 U CUHTE3
uH(pOpMaIuK, NPUMEHSITh CUCTEMHBIN MOAXO/ JIJISl pEILICHUS MOCTAaBJIECHHBIX 3a/1a4



[lepeyeHr TIIAaHUPYEMBIX PE3YIABTATOB OOY4YEHUS TIO JUCITUIUIMHE,
COOTHCCCHHBIX C IINIAaHUPYCMBIMH pPE3yJIbTaTaMHU OCBOCHUA O6paBOBaTeHBHOﬁ
IPOTrpaMMBbl

Kon n Kox n HanMeHOBaHWE HHIMKATOPA HaumeHoBaHme noka3zarens

HAUMEHOBaHUE JOCTHIKEHUS KOMITETCHITUU OILICHUBAHUS
KOMITETCHIINH (cocTaBIsAOIIEH KOMIEHTEHITAN ) (pe3ynbpTata 00y4eHus 1o
(pe3ynbTar JUCIUTIIINHE)
OCBOCHMUST)
VK-1. Cnocoben NJ1-2yk-1 CiocoOeH KCIoIb30BaTh 3HATH: TPHHIHITE! c6OPa, 0TOOPA 1
OCYIECTBIISITh MaTeMaTHYECKHE MCTO/IBI B PAMKAX | (s0amapyg

IIOUCK, KPUTUYECKUU
aQHAJIN3 U CUHTE3
uHpOopManuy,
IIPUMEHSTD
CHUCTEMHBIN ITOIXO
JUISl pELICHHUS
IIOCTaBJIEHHBIX
3aj1a4

CUCTCMHOI'0 moaxoAaa i pClICHUA
IIOCTABJICHHBIX 3a1a4

uHbopmaIuu c
MCIIOJIb30BAHUEM MAaTEeMaTHYECKHIX
METO/IOB

yMeTb: COOTHOCHUTH Pa3HOPOJHbIE
SBJICHUS] U CHUCTEMAaTH3UPOBaTh MX
B paMKax u30paHHBIX BHJOB
npoecCHOHANBHON AESITeTbHOCTH
c HCI0JIb30BAHUEM
MaTeMaTU4YeCKUX METO0B

BJIaJIeTh: HaBbIKaMU
IPAaKTUYECKON paloThI C
nH(pOpMaLOHHBIMU

UCTOYHHUKAMHU, OMNBIT  HAay4YHOI'O
IIOUCKA, CO3/1aHHS  HAy4YHBIX
TEKCTOB c HCII0JIb30BAHUEM

MaTEMAaTUYECKONM HOTAIUUA

4. O0beM IMCHUIIMHBI M BUbI Y4eOHOU padoThl
ouHan popma ooyueHusn

aKaJI.4yacoB
Buj yaeOHOM esTebHOCTH 0 CEMeCTpaM
Bcero
cem 1 cem 2 cem 3
1. AynutopHbie 3aHSTHS, 9aCOB BCETO, B 192 64 64 64
TOM YHCIIE:
* 3aHATHA JIEKIIMOHHOI'O THUIIA, 96 32 32 32
* 3aHSATHUS CEMUHAPCKOTO TUTIA: - - - -
MPAKTUYECKHE 3aHSATH 96 32 32 32
71a00paTOPHBIC 3aHSATHUS - - - -
B TOM YHCJIE 3aHATHS B (POpME MPaKTHIECKOM
MTOJATOTOBKH i i i i
2. CamocTosTeapHas padoTa CTYJACHTOB, BCETO 240 80 80 80
— KypcoBas pabota (IIpOeKT) -
3.IlpomMexyTouHas aTTECTALUSA: 3a4erT | DK3aMeH 3a4er ¢
OK3AMeH, 3a4em ¢ OYeHKOll, 3a4em OLIEHKOM
O0BeM TUCHUILIIAHEI B 3a4ETHBIX €IUHUALIAX 12 4 4 4
O0BEM QUCLHUIUIMHEL B aKall. dacax 432 144 144 144




3a0unas popma odyuenus

3aouHas popma oOyueHus (aKaj. 4acoB)
Bun yaeGHOH nesTenbHOCTH
0 CeMecTpaM
Bcero
cem | cem 2 cem 3

1. AynuTopHbI€ 3aHSTHS, YaCOB BCETO, 48 16 20 12
B TOM YHCIIE:

* 3aHATHUA JIEKIIUOHHOTI'O THIIA, 18 6 6 6

* 3aHATHUS] CEMUHAPCKOTO TUTIA: - - - -

MPAKTUYECKHUE 3aHSATHSI 30 10 14 6
71a00paTOPHBIC 3aHSATHUS - - - -

B TOM YHCJIC 3aHATUS B (DOpME MPAKTHICCKON
MIOJITOTOBKH i ] ) )
2. CamocTosTenpHas padoTa CTYJICHTOB, 384 128 124 132
BCETO
— KypcoBasi pabota (IIpoeKT) - - - -
— KOHTpOJIbHas paboTa + + +
3.IlpomexyTouHas aTTECTALUSA: 3a4eT | 9K3aMEH 3a4er ¢
9K3AaMeEH, 3a4em ¢ OYeHKOll, 3a4em OIICHKOU
O0BeM JUCHUITINHEI B 3a4ETHBIX €IUHUALIAX 12 4 4 4
O0BeM TUCIUIUIMHBI B aKaJl. yacax 432 144 144 144

5. CoaepxxaHue IMCIHUIIHHDI,

CTPYKTYPMPOBAaHHOE 10 TeMaM ¢

YKa3aHHEM KOJUYeCTBA AKAIeMUYEeCKHUX YACOB U BU/IOB YYEeOHbIX 3aHATHI

5.1. ConepkaHue TUCUMILIMHBI

Tema 1. AnanuTnueckas reoOMeTpHs
BexkTopsl, nHeNHbIE onepanny. baznuc, KOOpANHATEI BEKTOpa
Cucremsl koopauHat. [Ipoexim, HanpaBIIAOINE KOCUHYChI BEKTOpa
CxkanspHoe, BEKTOPHOE M CMEIIAaHHOE TPOU3BEICHUS
VYpaBHeHue reomerpuueckoil purypsl. [Inockocts. [Ipsimast Ha IIOCKOCTH U B IPOCTPAHCTBE
JIuHny BTOpOTO MOpsiAKa Ha IUIOCKOCTH
IToBepxHOCTH BTOPOTO MOPsIIKA
Tema 2. DneMeHTHI anreOpsl
Martpuiiel, TMHENHHBIE Ollepaluy, TpaHCIOHUpoBaHue. Onpenennurenu. Panr MaTpuibl
CucTteMbl TUHEHHBIX alNreOpandyecKux ypaBHEHUN
YMHoxeHue matpull. OOpaTHast MaTpHIa
Tema 3. Beenenue B MaTeMaTHUECKUN aHAIIN3
Yucnossle MHOKECTBA. [IpoMexyTky Ha yncioBoi ocu. HauanpHbIe MOHATHS O KOMIUIEKCHBIX
YHUCIIax
OO111e MOHATHUS O YUCIOBBIX (PYHKITUSIX
[Ipenen pynkmuu B Touke. beckoneuno maneie pyHkiuu. CBOMCTBA IPEIETIOB
CpaBHeHHE 0€CKOHEYHO MaJbIX (PYHKITUI



Tema 4. luddepenunansHoe UCUUCIICHUE
[TpousBognas hynkuuu. uddepennupyemas Gyukius. Auddepennuan. [Ipapuia
g epeHMpoBaHus
Teopemsl o cpeanem s nuddeperupyembix Gynknuid. [pasuna Jlonutans. ®opmyna
Tewnopa
HccnenoBanue GyHKIMNA: MOHOTOHHOCTb, SKCTPEMYMBI BBIITYKJIOCTb, TOUKHU Ieperuoa,
ACHMIITOTBI
@DyHKIMU MHOTUX [IEPEMEHHBIX, 00Iue noHATHs. YacTHbele npon3BoaHble. [IpaBuiia
g epeHIMpoBaHus
['panueHT 1 mpou3BOHAS IO HAIIPABJICHUIO
OKcTpeMyM (DYHKITUH IBYX TEPEMEHHBIX
Tema 5. nTerpaibHOE HCUKCIICHUE
[TepBooOpazHas GyHKLNHU, HEONIPEIEIEHHBIA HHTErpall
3amMeHa rnepeMeHHO!, HHTETPUPOBAHKE TI0 YaCTSIM, MHTETPUPOBAaHNE PAlMOHATIBHBIX Apo0Oeit
Onpenenenssblii uaterpan. Unterpupyemsie pynkunuu. @opmyna Hetorona-Jleitoauna
[TpusnoxeHus onpeneneHHoro HHTerpaa
JIBOliHBIE ¥ TOBTOPHBIC HHTETPAJIbI
KpuBosmHeliHbIe HHTETPAJIBI 110 JUIMHE AYTH M IO KoopauHaTtaM. MHTerpaibl, He 3aBUCSIINE OT
YT UHTETPUPOBAHUS
[ToBepXHOCTHBIE UHTETPAITBI
CkanspHble U BeKTOpHbIe oJisl. Teopema 'aycca, Teopema Ctokca
Tema 6. luddepennmansubsie ypaBHEHUSA
Hauanbubie nousTrs 0 qudQepeHranbHbIX ypaBHEHUAX. Y paBHEHHS IEPBOTO MOPSIKA
Jluneiinsle nuddepeHnnanpyble ypaBHeHUs. CUCTEMBbl JIMHEHHBIX YPAaBHEHHUH EPBOTO MOPSIKA
Tema 7. YucnoBble U QyHKIIMOHAIILHBIE PSAJIbI
3HaKOMNOJIOKHUTEIbHBIE YHCIOBBIC PSABI. 3HAKOYEpEIyIoNecs U 3HAKOTIEPEMEHHBIC YUCIIOBBIE
psIbI
Crenennsle psaabl. Paast Teiinopa
Tpuronomerpudeckue psaasl Oypbe
Tema 8. Teopus BeposSTHOCTEH U MaTeMaTHYECKasi CTATHCTHKA
CnyuvaitHoe coOwsiTrie. Omnepanuu  Hajg — ciaydyadlHbIMA - coObiTHsiMU.  Kiaccuueckass wu
reoMeTpuyecKasi BEpOsITHOCTb
AKCHOMBI TEOpPHH BEpOATHOCTH. TeopeMa CIIOKEHHUS BEpOSTHOCTEH. YCIIOBHas BEPOSTHOCTb,
TeopeMa yMHOKeHHs BeposaTHocTell. PopMyra noaHoH BeposiTHOCTH, popmMyiisl balieca
ITocnenoBaTenbHOCT HE3aBUCUMBIX HcnblTaHui. @Dopmynbsl  bepHyiu, JoKanbHas U
UHTErpaibHas TeopeMbl MyaBpa-Jlamnaca
CrnyvaifHas BenmrnanHa: GYHKIUS pacipeneseHus, 00mue CBOMCTBa
JluckpeTHas ciydaifHas BeTMYMHA: A pacrpeneneHus, QyHKIUsS pacrnpeieseHns, YUcIoBble
XapaKTEPUCTHKH
HenpepoiBHast ciyvaiiHas BeNWYHMHA: IUIOTHOCTh pacHpeiesieHus BeposSTHOCTeH, (yHKIMS
pacripeielieHus], YUCIOBBIE XapaKTEPUCTUKU
HopmaneHoe pacnpenenenue. 3akoH OOJBIINX YHCET
OCHOBHBIC TIOHSTHSI MaTEMaTHYECKOW CTATUCTHKH. TOYeUHbIE W WHTEPBAIBHBIC OIECHKU
DeMeHThl KOPPESAILMOHHOIO aHaIN3a



5.2. Pa3naeiibl, TeMbl JUCHHIIMHBI M BUABI 3aHATHIH
ouHnas gpopma odyuenusn

Buel 3aHTHI, BKIIOYAs CAMOCTOSITEIBHYIO Kon
paboTy CTy/IEHTOB (B akaj.4acax) WHIUKaTOpa
HaunmenoBanue pasacia, 3aHATUA 3aHATUA caMOC— JOCTHIXXCHUA
No TEMBI JUCIIUITJIINHBI JICKOHMOHHOI'O | CCMHHAPCKOI'0 | TOATCIIbHAA | KOMIETCHIIUU
/1 THIIA TUMA / U3 HUX pabora
B (hopme
MIPAaKTUYECKOU
II0ATrOTOBKHN
1. | Tema 1. AHanuTHyeckas 12 12 26
WA-2yi1
reOMEeTpHs
2. | Tema 2. DneMeHTHI areOpsl 8 8 26 NUJ1-2yx1
3. | Tema 3. Beenenue B 12 12 28
N WA-2yx1
MaTeMaTH4eCKuii aHaIn3
4. | Tema 4. ]JlupdepenunansHoe 16 16 40
W-2yk-1
HCUHCIICHUE
Tema 5. HurerpansHoe
5. p 16 16 40 WJT-2yics
HCYHCIICHUE
6. | Tema 6. [uddepeHnuanpabie 8 8 26
W-2yi1
ypaBHEHUsI
7. | Tema 7. YHucnossie u 8 8 26
WA-2yi1
(bYHKIMOHAIBHBIC PSLIBI
8. | Tema 8. Teopust BeposiTHOCTEH U 16 16 28 WJT-2
MaTeMaTH9ecKasl CTATHCTHKA it
Hroro 96 96 240
3a0unasn popma odyuenus
BI/II[BI 33.H}ITI/II71, BKJIFOYas1 CaMOCTOATCIIbHYIO KO)I
paboTy CTy/IEeHTOB (B akaj.4acax) WHIUKAaTOpa
Haumenosanue paszeina, 3aHATHA 3aHATHA caMoC— NOCTUKCHUA
No TEMBI TUCIIUITIINHBI JICKIIMOHHOTO | CCMUHAPCKOT'0 | TOATCIbHAsA | KOMIICTCHINH
n /;1 THTIA THUIIA / U3 HUX pabota
B (hopme
MIPaKTHYECKOU
IOoArOTOBKH
1. | Tema 1. AHanutruyeckas
reoMeTpHs
2. | Tema 2. DieMeHTHI anreGpsI 6 10 128 N-2yk-1
3. | Tema 3. Bsenenue B
MaTeMaTHYeCKUH aHaJIN3
4., | Tema 4. [IuddepeHnmansHoe
HCUHCIICHUE
NI-2yx-
5. | Tema 5. HurerpanbHoe 6 14 124 Arzye
HCUHCIICHUE
6. | Tema 6. Juddepenumansusie
yYpaBHEHUS]
Tema 7. Yucnossle
7. menossie  u 6 6 132 W-2vct
(YHKIMOHAIBHBIC PSIBI
8. | Tema 8. Teopust BepOSITHOCTEH U
MaTeMaTHIeCKasl CTATHCTHKA
HToro 18 30 384




5.3. [lepeyeHb NPaKTHYECKHUX 3AHATHH

No HaunmenoBanue ConepxxaHue NpaKTUUYECKUX 3aHATUN O06Bem
/i paszzena, TeMbl JUCITUTUINHBI B
JUCHUITIINHBI aKaJ. yacax
O4Has1 3a04Has
dopma dopma
o0y4yeHus |00yueHus
1. | Tema 1. | BexTopsl, nuHeiHble omepanuu. CHCTEMBI 12 2
AHanuTtnueckas koopauHaT. IIpoekiuu,  HampaBisIOLIUe
reoMeTpust KOCHHYCBHI BekTopa CKaJsipHOE€, BEKTOPHOE U
CMellaHHOe  mpou3BeneHus  IImockocTs.
[Tpsmast Ha TUIOCKOCTH M B MPOCTPAHCTBE
2. | Tema 2. DuemeHTsl | MaTpumsl, TMHEHHBIE OTIepaLuH, 8 2
anreOpsl TPaHCIIOHUPOBAHHE. Omnpenenureny.
CuctemMpl ~ JMHEHHBIX  anreOpamvecKux
ypaBHeHMiA. YMHOXeHHe MaTpur. OOparHas
MaTpuua
3. | Tema 3. Beemenue B | Yuncmossle MHOXKecTBa. [Ipenen GpyHKINN B 12 2
MaTeMaTHYeCKUH Touke. beckoHeuHo Mainble GpyHKINH.
aHau3 CgoiicTBa npenenoB. CpaBHeHHE OECKOHEYHO
MaJIbIX (DYHKIHI
4. | Tema 4. | IlpaBuna nuddepeHunpoBanus. 16 3
Juddepennunanbroe UccnenoBanne (QyHKIMHA: MOHOTOHHOCTD,
HCUHUCIJICHHE 9KCTPEMYMBI BBIITYKJIOCTh, TOUKH Heperuoa,
ACHMIITOTHI. YacTtHble IIPOU3BOJHEIE.
I'pamuent " MIPOMU3BOIHAS o
HalpaBJIeHUI0. DKCTpeMyM  (QYHKIMH JBYX
NIepeMEHHBIX.
5. | Tema 5. Unrterpansuoe | [lepBooOpasHas (yHKIHH, HEOMpPEICICHHBIH 16 3
HCUHCIICHHUE HHTErpai. OmnpeneneHHBINA MHTETpAIL.
dopmyna Herorona-JleitbHua.
[IpuokeHnst  ONpeAENEeHHOTO HHTErpaa.
JBoiinple  umHTerpanel.  KpuBosimHeiHbIE
uHTerpansl. CKajasipHble M BEKTOPHBIE TOJIS
6. | Tema 6. | YpaBHeHuss mnepBoro mopsaka. JluHeitHbIe 8 2
Juddepennnanbubie muddepenunansipie  ypaBHeHHs. CHCTEMBI
YpaBHEHUS JIMHENHBIX YPABHEHUI IEPBOr0 MOPSIKA
7. | Tema 7. YucnoBeie u | Unucnosble psabl.. CTeneHHbIe psabl. Psabi 8 2
(hyHKIIMOHAJILHBIE Telinopa. Tpuronomerpuueckue pAnbI
pAzbI Dypre
8. | Tema 8. Teopus | CnyvaitHoe  coObitme. Omnepanuud  Haj 16 2
BEPOSATHOCTEN U | caydaliHEIMH coObITusiMH. Kiaccudeckass u
MaTeMaTHuyecKast TFEOMETPUUYECKasi BEPOSITHOCTb.  AKCHOMBI
CTaTHCTHKA TEOPHHM BEpOSATHOCTH. TeopeMa CIOKEHUs
BEpPOATHOCTEH.  YCIOBHasi  BEPOSITHOCTD,
TeopemMa YMHOXKEHUS BEPOSATHOCTEH.
@dopMmyna TOITHOH BEPOATHOCTH, (HOPMYIIBI
Baiteca. ®@opmyner bepaymm. CiydaiiHas
BeIMYMHA: (PYHKIMS pacrpeneneHus, ooume
cBoiicTBa. /luckpeTHas ciydaliHasi BEJIMYHHA.
HenpepsoiBHas ciydaifHast BEJIMYMHA.
Hopmansnoe pacmpenenenune. OcCHOBHBIE
TOHSATHS ~ MaTeMaTHYeCKOH  CTaTUCTHKH.
ToueuHble ¥  UHTEpPBAIBHBIE  OLEHKHU
OneMEeHTHI KOPPESIIMOHHOIO aHaIu3a
HToro 96 18

5.4. Ilepevyennb 1a060paTOPHBIX padoT

Jlabopamophvie 3auamus He npedyCmMompeHbl.




5.5. 3agaHus 1JI1 CAMOCTOSATEJIbHON padoThI CTY/IEHTOB

/o

Haumenosanue
paznena, TeMbl
IIUCUATUINHBI

3amaHusi, BOIPOCHI, JUIs
CaMOCTOATENILHOTO U3yUYeHUs (3a/1aHusl)

O0BeM

JUCHUIIIIMHBI B

aKaz. Jgac

ax

OYHas

¢dbopma

o0yueH
ust

3a049Has

¢dbopma
o0yueHus

Tema 1.
AnHanutnueckas
TEOMETPHS

CaMOCTOSITEIbHO H3YYUTh OCHOBHYIO H
JIOIOIHUTEIbHYIO JIMTEPATYPY 110 TEME.
IloAroToBUTH OTBETHI HA KOHTPOJIBHBIE
BOIIPOCHL:

1. Teopema o pa3noKeHUH BEKTOpa 10 Oazucy

2. JluHeiiHple oOTepalMM Haj BEKTOpaMH B
KOOpJAUHATax

3. JlexaproBa, mMOJApHas W IWIMHAPHYECKAS
CUCTEMBI KOOPIUHAT

4. KoopanHaTel BEKTOpa, Yy KOTOPOTO 3aJaHbBI
HA4aJo U KOHeIl

5. Jlenenne oTpesKa B 3aJaHHOM OTHOIICHUN

6. Hanpaginsitonye KOCHHYCHI BEKTOpa

26

42

Tema 2. DieMeHTHI
anreOpoI

CaMOCTOSITEeNbHO H3Y4YUTh OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTEPATYPY 10 TEME.
[ToAroTOBUTH OTBETHI HAa KOHTPOJILHBIE
BOIIPOCHI:

1. Bekrop-crosberr,
BEKTOP-CTOJIOIOB,
3aBUCHMOCTH |
BEKTOP-CTOJIOLIOB
2. MuHop MPOU3BOJILHOTO
(ompenenenue, mpuMep).

3. BasucHelii MuHOp (OmpeneneHHE, TpUMED).
Panr marpuus! (onpeaelieHue, npumep).

JIMHEHHAs KOMOWHAIUA
HOHATUSA O  JIMHEHHOH
HE3aBUCHMOCTH  CHCTEMBI

nopsaKa

26

42

Tema 3. Beenenue B
MaTeMaTHYEeCKUN
aHaJIn3

CaMOCTOSITEIbHO U3YYUTh OCHOBHYIO U
JIONOJIHUTEIIbHYIO JIUTEPATypy 1O TEME.
HO}IFOTOBI/ITL OTBCTHI HA KOHTpOJ’IbeIe
BOIIPOCHI:

1. Teopema o mepBOM 3aMedaTeIbHOM Mpejaesne
M CJICCTBHS U3 Heé

2. Teopema 0 BTOPOM 3aMEUaTEIEHOM IIpeeie
U CJICCTBHS U3 Heé

3. DxBUBaNeHTHBIE (YHKIIMU, UX TPUMCHCHUEC
JUISL BBIYMCIIEHUS TIPENIETIOB

28

44

Tema 4.
Huddepennmansaoe
HCUHCIICHUE

CaMOCTOSITENBHO U3Y4YUTh OCHOBHYIO U
JIOTIOJTHUTENbHYIO JINTEPATypy 1O TEME.
IToaroTOBUTH OTBETHI HA KOHTPOJIBHBIE
BOTIPOCHI:

1. Teopema 0
muddepeHUpyeMont GyHKINN
2. Tlpou3BojHasi CyMMbl, TIPOM3BEIEHHUS U
9acTHOTO A depeHIUPYyEeMbIX QYHKIIUI

3. TMonHoe M YacTHOE MPUPALICHHS, YACTHBIE
MPOU3BOIHBIE

4. I"'pagyeHT ¥ NpOM3BOJIHAS IO HAIPABIICHUIO

HEIPEPBIBHOCTU

40

62

Tema 5.
WnTterpansHoe
HCUHUCIICHUE

CaMOCTOSITENIbHO U3YYUTh OCHOBHYIO U
JIOTIOJTHUTENBHYO JINTEPATYPY 110 TEME.
[ToAroTOBUTH OTBETHI HA KOHTPOJILHBIC
BOIIPOCHI:

1. OO6mrue
MHTETpaa,

CBOMCTBaA
OCHOBHBIE

HEOIPEICIICHHOTO
TaOJIMYHBIE

40

62




nepBooOpasHble

2. OrmpenerleHHBI WHTETPaJ, TeOMETPHICCKHMA
CMBICII OTIPEEIICHHOTO HHTErpaia

3. ®opmyna Herorona-Jlefioanma

4. 3ameHa TIepeMEHHOH B OMNpPEICICHHOM
UHTETpaie

5. BrlpaxkeHme JBOWHOTO WHTETpaja Uepes
OBTOPHBIN

6. CxaJsipHOE U BEKTOPHOE IT0JIsl — OTIPEEIICHUS
U TIPUMEPHI

7. PoTop BEKTOpHOTrO MOJIsi — ONpEJelieHue U
npumep. LlUpkynauust BeKTOpHOro mosst —
omnpenenenue. [loTeHuanrbHOEe BEKTOPHOE NOJIE,
MPU3HAK MOTCHINATBHOCTH

8. JluBepreHmms  BEKTOPHOTO  IOISA  —
omnpezenenue, npuMep. [IoTok BeKTOpHOTO 1Mo
— ompezneneare. CoICHOMTAIBHOE BEKTOPHOE
10JIe, MPHU3HAK COJICHONJAIbHOCTH

Tema 6.
Huddepennnansapie
ypaBHEHHS

CaMOCTOSTEIFHO H3YYUTh OCHOBHYIO H
JIOTIOTHUTENBHYIO JINTEPATYPY 110 TEME.
[ToAroTOBUTH OTBETHI HA KOHTPOJILHBIE
BOIIPOCHI:

1. JuddepennuansHoe ypaBHEHHE, IOPSIOK
T hepeHIMaIbHOTO YPaBHCHUS: OMPEICICHUS
U IPUMEPHI

2. OOmee pemeHne ©W oOmmUH WHTErpal
muddepeHnInaN HOTO  ypaBHEHHS; HadalbHbIC
YCIIOBUSI, 4aCTOE PEIICHNUE M YaCTHBIH HHTETPAIL:
OTIpeICTICHUS

3. VYpaBHeHHS  TIEpBOTO
Pa3IeNIOIUMHUCS TTEPEMEHHBIMU
4. OgHOpOIHBIE YPAaBHEHUsI IEPBOT0 MOPSIKA

nopsaaka C

26

43

Tema 7. Yucnossle u
(byHKIOHAIbHBIE
psizibl

1. Ompenenenne ¥ MpUMEp YHUCIOBOTO pAfa.
Cxopsamuiics ©  pacxomsdummmics  psax  —
OTIpeIeNIeHUs ¥ IPUMEPHI

2.  HeoOxomuMmblii  NpH3HAK  CXOIUMOCTH
qUCIOBOTO psia. OOImume CBOWCTBA CXOSAIINXCS
psAmoB

3. Onpenenenne u npuMmep (yHKIIMOHAIEHOTO
psna

26

43

Tema 8. Teopusa
BEPOSITHOCTEH u
MaremMaTuyeckas
CTaTHUCTHKA

1. Cny4aitHoe coObITHE, 3JIEMEHTapHOE COOBITHE
(ncxon), MHOXKECTBO BCEX BO3MOXHBIX HCXOZOB
(pocTpaHCTBO ~ 3JE€MEHTapHBIX  COOBITHIN):
OIpENENEeHUs U IPUMEPBI

2. Kiaccuueckas  BEpOSTHOCTb,  IpUMEP
BBIYUCIICHHS KJITACCHYECKOI BEPOATHOCTH

3. CunyuaifHas Benu4MHA: OMNpEJCICHUE U
npuMmep. DyHKIUSA paclpeneiaeHus CiydaiiHon
BEJTMYMHBI

4, O6mue cBoiicTBa (YHKIIMU pacHpeeICHUs
CIly4alfHO! BEJTUYMHBI

5. JluckperHast ciydaiiHass BelIWYMHA U €€
(hyHKIMS pacpeiesieHNs

6. Maremaruueckoe OXXUAAHHE
BEJIMYMHBL: OpeieTIeHNe, CBOICTBA
7. Hucnepcus CIay4aiiHOU
onpeieNieHue, CBOMCTBA

Clly4aiiHOI

BCJIMYUHBI:

28

43

Hrtoro

240

384




6. PacueTHo-rpaduueckas pabora

Pacuemno-epagpuueckas paboma ne npedycmompena.

7. KypcoBas pa6ora

Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt

Kypcosoii npoexm ne npedycmompen.

9. KonrposabHasi padora

Koumponvnas paboma npedycmompena no 3a04Houl popme 00y4enus

10. OueHouyHbIe CpeACTBA IJsi NPOBEJEHHUS TEKYIIero KOHTPOJIA H
NMPOMEKYTOUYHOM aTTecTaAlNu

OueHuBaHue pPe3ylbTaTOB OOyYEeHHSI 1O JWCIUIUIMHE U  YpPOBHS
c(hOpPMUPOBAHHOCTU KOMIMETEHIUNA (YaCTH KOMIIETCHIIMM) OCYIIECTBISETCS B
paMKax TEKYyLIEro KOHTPOJsS YCIEBAEMOCTH W MPOMEXYTOYHOM AaTTECTallUh B
cooTBeTCTBHH ¢ DOHIOM OLIEHOYHBIX CPEACTB.

Tunosoii nepevyeHb BONPOCOB K 3a4€TYy:

Bonpocs! pis 3agera (1 cemectp)
1.Bektop, anuHa BEKTOpa, KOJUIMHEAPHbIE W KOMIUIAHAPHBIE BEKTOPBI, PABHbIE BEKTODHI,
CBOOOHBIN BEKTOP — ONPEIEICHHS U IPUMEPHI
2.JIvuHelHbIe onepaliii Ha/l BEKTOpaMH — OTIPEACTICHHUS U IIPUMEPBI, CBOMCTBA OTepaIuii
3.ba3uc — onpenenenue u npuMep
4.Teopema 0 pa3I0kKEHUH BEKTOpa 1o 06a3ucy
5.JIuHeltHbIE Onepay HajJ BEKTOpaMH B KOOpAMHATaX
6./lekapToBa, MoJIsIpHAS W IIJIMHIPHYECKAsi CHCTEMBI KOOPMHAT
7. KoopnuHaTbsl BEKTOpa, y KOTOPOTO 3a/1aHbl HAuaJlo U KOHEll
8.Jlenenue oTpe3ka B 3aJAHHOM OTHOIICHHUH
9.Hanpasunsronye KOCUHYChI BEKTOpa U MPOEKIMH BEKTOpa Ha KOOPIWHATHBIE OCH
10. CkansipHO€ POU3BEACHNE BEKTOPOB — OTIPE/ICIICHNE 1 OCHOBHBIE CBOHCTBA
11. BelpakxeHue CKaJIsIpHOTO MTPOU3BECHUS Yepe3 KOOPIMHATHI BEKTOPOB-COMHOXKHTEIEH
12. ®opmyItsl U1t BEIYUCIEHUS PACCTOSIHAS MEXTy TOUKAMH U yTJIa MEKIY BEKTOPaAMH

13. BekTtopHOoe mpou3BeAcHHE — OmpeAeneHue MW o0mme  cBoicTBa.  [IpusHak
KOJUTHHEAPHOCTH BEKTOPOB
14. CmemanHoe mpouW3BeNeHUE — oOmpeaeneHue U obme  cBoiictBa.  [IpusHak

KOMIUTAaHAPHOCTH BEKTOPOB

15. Tloay4uuTh BEKTOPHOE YpaBHEHUE MIOCKOCTH

16. ITomy4unTh BEKTOPHOE YpaBHEHHUE IJIOCKOCTH, TIPOXOISIICH Yepe3 TPH 3aJaHHbIE TOUKA

17. Teopema 0 KOOpIUHATAaX BEKTOPA, HOPMAIBHOTO K IJIOCKOCTH

18. Iony4ynTh MapaMeTpHUIEcKOe YpaBHEHHE MPSIMOM Ha TNTIOCKOCTH

19. IonayunTh KaHOHWYECKOE YpaBHEHHE MPSIMOI Ha TIOCKOCTH

20. ITomyunTh ypaBHEHHE PSMOI B OTpe3Kax

21. TeopeMbl O KOOpAMHATaX BEKTOPOB, MEPNEHIUKYISIPHOTO W HAMpPaBISAIOLIETO JUIs
IPSIMOM Ha MIOCKOCTH

22. TeopeMa 0 IpU3HAKE MAPAIJICIIEHOCTH MPSAMBIX Ha MIIOCKOCTH

23. IlomyunTh BEKTOPHOE U MapaMeTPUUYECKOE YPAaBHEHUS IPSMON B IPOCTPAHCTBE

24. TlonyynTh KaHOHUYECKHE ypaBHEHUS IPSIMO B IPOCTPAHCTBE

25. Danunc — onpeneseHue 1 OCHOBHBIE CBOMCTBA

26. ®okagbHOE CBOMCTBO JUIMIICA



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

36.

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

43.

44,

45.
46.
47.
48.

49.
50.

51.

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

Teopema o CBOWCTBE AUPEKTPUC IUIMUIICA

dokanabHOE CBONCTBO THIEPOO0IIbI, CBOMCTBO TUPEKTPUC FUIIEPOOIIBI

Teopema 0 CBOWCTBE aCHMOTOT TUIIEPOOITBI

[Tapabona — onpeneneHrne 1 OCHOBHbIE CBONCTBA

Teopema 00 SKCLEHTPUCHTETE MapadoIIbI

OO111e MOHATHUS O IOBEPXHOCTAX BPALLCHUS

[ToBepXHOCTH BTOPOTO MOPSIIKA: IPUBECTH MIPUMEP € pa300pOM CBOWCTB

OO01ye MOHATUSA O IMIMHAPUYECKUX TOBEPXHOCTAX

Marpuna — garb ONpelnelIeHUWE W IPUBECTH Npumep. JIMHEWHble onepauuud Haj
MaTpULlAMU — ONPEIENCHMs], CBOMCTBA, NPUMEPbl. TpPaHCIOHUPOBAHME MATPULIBI —
oIpezesieHue, IpuMep

Onpenenurens KBaJpaTHOM MaTpHIlbl MPOU3BOJIBHOTO MOpsAKa — JaTh ONpEAEsICHuE,
IIPUBECTU IIPUMEP BBIUMCIICHUS YEPE3 Pa3I0KEHUE 10 IEPBOU CTPOKE

ChopmynupoBath 6e3 10Ka3aTeNbCTBA CIEIYIOLINE TEOPEMBI:

- 00 ompenenuTene TPaHCIIOHUPOBAHHON MaTpHIIbI,

- 0 IEPECTAaHOBKE CTPOK B OIPEEIUTEIE,

- 0 Pa3JI0’KEHUU OMPEACIUTENS TI0 MPOU3BOIBLHOM CTPOKE (CTOJIOITY)

OO01ue CBOMCTBA ONMpeaeTUTENICH

Bekrop-cronben, nuHEWHas KOMOWHAIMS BEKTOP-CTOJOIOB, TMOHATHS O JIMHEHHOM
3aBUCUMOCTH U HE3aBUCHUMOCTHU CHCTEMbI BEKTOP-CTOJIOIOB

MuHop mnpou3BOJIBHOTO TMoOpsiika (ompeaeneHue, npumep). basucHelii  MUHOpP
(ompenenenue, npumep). Panr marpuist (onpenenenue, npumep). ChopmymnupoBats 6e3
JI0Ka3aTeJIbCTBA TEOPEMY O PAHI'€ MAaTPHULIBI.

Cucrema nuHeiHbix anreOpanueckux ypaBHenudt (CJIAY), wmarpuma CJIIAY wu
pacmupenHas marpuna CJIAY — onpeneneHus 1 puMepsbl.

Teopema Kponekepa-Kanemnu

[TpaBuno Kpamepa

YMHOKEHNE MaTpULl — ONPEJEIIEHNE, CBOWCTBA ONEpalliu, IPUMED

OOpatHas Mmarpuna — omnpenenenue. CBoiicTBa omepanuu OOpalleHUs MaTpPUIIbL.
CdopmynupoBath 6e3 10Ka3zaTenbCTBa TeopeMy 00 0OpaTHOI MaTpuLe

CobcTBeHHbBIE BEKTOPBI U COOCTBEHHBIE YKCIIa KBaIpaTHON MaTpPULIbI

Anrebpanueckas (opMa KOMIUIEKCHOTO 4HCIa; apu(METHYECKHe Olepaluud Haj
KOMIUIEKCHBIMU YHMCIIaMU, TIPEACTAaBIEHHBIMU B anredpandeckoit popme
Tpuronomerpuyeckas opMa KOMIIJIEKCHOTO YHCIIA; YMHOKEHUE, JISTIEHUE U BO3BEJICHUE
B CTENIE€Hb KOMILJIEKCHBIX YHCEJ, IPEICTABICHHBIX B TPUTOHOMETpUYECKON hopme
M3BriedeHre KOpHS CTENEHU N U3 KOMIIJIEKCHOTO YUCIIa

Yucnosast pyHkuus. CBOKWCTBA YUCIOBBIX (PYHKIIMMA

[Tpenen pyHKIMU B TOUKE

HenpepriBHocTh GyHKIMH B Touke. Kitaccuukanus Touek paspbiBa

Teopema o iepBOM 3aMedaTeIbHOM MIPEAEIE U CIEICTBUS U3 HEE

Teopema 0 BTOpOM 3aMeuaTeIbHOM IPE/Ieie U CIEICTBUS U3 Hee

OKBHUBaJICHTHbIE (DYHKIIMH, UX IPUMEHEHHUE JUISI BBIUMCIICHUS MPEIEIOB

Bonpocsl 1151 3a4eTta ¢ oueHkoi (3 cemecTp)

1. luddepenunanbHoe ypaBHEHUE, TOPAIOK AUPHEpeHInaTbHOr0 YPaBHEHUS: ONIpeIeTICHUS

U IPUMEPHI

2.00mee pemeHne W oOmmMH WHTErpan audQepeHINaTIbLHOTO YpaBHEHHUsS; HadalbHbIC

yCJi0BUS, HaCTOC PCHICHUC U YaCTHBIN HUHTCTpaJl: OIIPCACIICHUA

3.YpaBHEeHUs EPBOIo MOPSIIKA C pa3AesoIUMUCS TIEPEMEHHBIMU
4.01HOpOIHBIE YPaBHEHHUS [IEPBOTO MOPSIKA

[/
5.Pewenne TuHeHOr0 ypasHenus nepsoro nopsaka Y H®WFCS veronom saprauun

MIPOU3BOJIHOM TOCTOSIHHOM



6.YcnoBue JIMHENHON HE3aBUCUMOCTH YaCTHBIX peLieHuin YpaBHEHUS

N

7. Teopema 00 00IIIEM PELICHUH YPaBHEHUS A 02V <o 3. Vs
8.Teopema 06 061weM pelieHnn ypasHenus S7 OB RIS
9.Ilonyunts oOlIEE pELIEHHE YpaBHEHUS SAEOEISETE—= ¢ 5 ciyyJast

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.

HeﬁCTBHTeHBHBIX HCPABHBIX KOpHCfI XapaKTEPUCTUICCKOI'0 YpaBHCHUA
-~

[Tonyunts oOmiee peuieHHe ypaBHEHHUS ¢ s cimydast
PaBHBIX JEHCTBUTENBHBIX KOPHEH XapaKTepUCTUUECKOTO YpaBHEHMS

- -
[Tonyunts oOmIee peuieHHe ypaBHEHHUS ¢ s cimydast

KOMIIJICKCHBIX KOpHeﬁ XapaKTEPUCTUICCKOI'0 YpaBHCHUA
-~

Pemenne ypapHeHus SZESIE TSI AETE= " \c10/0M HEONPE/IEICHHBIX
KO3 (HUITUEHTOB
Pemenue cucteM nudpepeHIMaIbHBIX YPABHEHUIH

Penienue ypaBHeHuit BuIa y? =1(X)

Pemienue ypaBHeHMi, He coliepKallluX B SBHOM BUJIE HCKOMYIO (YHKIIHIO

Pemenne ypaBHeHui, He CoepKaIKX B SBHOM BUJE HE3aBUCUMYIO IIEPEMEHHYIO
CnyuvaiiHoe coObITHE, 3JIeMEHTapHOe COOBITHE (MCXOJ), MHOXKECTBO BCEX BO3MOXKHBIX
UCXOJ0B (IIPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUI): OMPENEIEHUS U IPUMEPHI
[TpousBenenue, cymMMa, pasHOCTb CIy4alHBIX COOBITHUMH, MPOTHBOIIOJOXKHOE COOBITHE:
OIPEEIEHUS U IIPUMEPBI

HecoBmecTuMble citydaiiHble COOBITHS, IOJIHAs TpyMna COOBITUIH: OHpeleneHus Hu
IPUMEPBI

Knaccuueckas BEpOSITHOCTb, IPUMED BBIYUCICHUS KIACCHYECKOW BEPOSITHOCTH
I'eomeTpuyeckas BEpOATHOCTh, IPUMEP BBIYMCIICHHS T€OMETPUYECKON BEPOATHOCTH
AKCHOMBI Teopun BeposATHOCTEH. CIeACTBUS U3 aKCHOM

TeopeMa c0KeHHs BEPOATHOCTEN

TeopeMa yMHOKEHUS BEPOSATHOCTEH

®opmyna noaHou BepoaTHOCTH U (popMyiibl baiteca

[TocnenoBaTenbHOCTh UCIIBITAHUH N0 cXeMe bepHysum: onpenenenre u npuMep
®opmynsl beprymm

JlokanpHas ¥ uUHTerpaibHas TeopeMbl MyaBpa-Jlamaca (chopmynupoBars 6e3
JI0Ka3aTenbCTBA)

CrnyuaiiHas BenMUYMHA: OomNpeneseHne n npumep. OyHKIMS pacnpeneieHus CilydailHOU
BEJIMYMHBI

O6mue cBoiicTBa pyHKINU pacTipeieNieHUs CydailHOM BeTNYMHbBI

JuckpeTHas ciydaiiHasi BeIMUMHA U ee (DYHKIHS paciipeeeHus

HenpepriBHast cnydaiiHas BenuuMHA UM ee (QYHKUMsS pacnpeneneHus. [LmoTHOCTH
BEPOSITHOCTEN U €€ OCHOBHBIE CBOMCTBA

MareMaTnueckoe 0KHIaHHE CITy4YallHOM BEJTUYMHBL: ONIPEIENIEHNEe, CBOMCTBA

Jucniepcus ciy4ailHOM BEJIMYHHBIL: OIIPEIEIECHUE, CBOMCTBA

HopmanbHO  pacnpeneneHHass — cilydaiiHas  BEJIMYHMHA  BEPOSITHOCTh  IOINAJAHHUS
HOPMAJIBHOM CIIy4alHOM BEJIMYMHBI B 3aJaHHBIA HHTEPBa

['eHepasibHass COBOKYIHOCTh, BEIOOpKA; BEIOOpOUHAs CpeAHsIsl M BBIOOPOUHASI TUCIIEPCHS,;
JIOBEPUTENBbHBIN UHTEPBAI U JOBEPUTENbHASI BEPOSITHOCTh

Koppensuronnoe nose, ko3 GUIMEHT KOPPESAIUU IpsiMasi perpeccuu

OnpeneneHue M NOpuUMEp YHUCIOBOro psaa. Cxonadummiics M pacxomduiuiics psag —
OIIpEeCIICHUS U IPUMEPBI

HeobxonuMeblii mpu3HaK CXOIMMOCTH YHUCIOBOTO psiga. OOIue cBOWCTBA CXOASIIUXCS
psnoB

[Tpu3Hak cpaBHEHMS U1l 3HAKOIIOIOKHUTEIBHBIX PSI0B

[Tpuznak JlamamGepa



42. Tpuznak Ko

43. VInTerpaibHblil MPU3HAK CXOUMOCTH

44, Tlpusnak JleitOnuma

45. Onpenenenue U nmpuMep abCOIIOTHO CXOIALIETrocs psaa

46. Omnpenenenue U npuMep GyHKIUOHATIBHOTO psaa

47. CrenieHHOM psia. Paguyc cX0IMMOCTH CTEMIEHHOTO psijia

48. Psn Teiinopa. Psapl Teitiopa OCHOBHBIX 3JIEMEHTApHBIX (PYyHKIIUH
49. Tpuronomerpuueckuii psa Oypbe

=

ROONOOGOA~WLN
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TUOBOHM NepeYeHb BONMPOCOB K IK3aMeHY:

Bonpocs 1J1st 3k3amMeHa (2 cemecTp)
[TpousBonHas GyHKIMHU B TOUKE: ompenerneHue, npuMepsl Oynkuus, aupdepenuupyemas
B TOUKE: OIpEEICHNE
Teopema o mpousBoaHO# nuddepenHtupyemoii GyHKIUN
Teopema o HenpepbiBHOCTH nubdepeHImpyemMont ¢ yHKIUN
I'eomeTpuyeckuii CMBICT MPOU3BOAHON 1 quddhepeHImana
[IpousBoHbIE BTOPOro U 0osiee BEICOKUX MOPSIKOB
[Ipou3BoaHast CyMMBI, IPOU3BECHHS M YaCTHOTO U HepeHIUpyeMbIX (yHKIUNA
[IpousBoaHas oOpaTHO QyHKIMK
[Tpou3BoaHas COKHOU (PYHKIIUU
Teopema @epma u Teopema Poiist

. Teopema Komm u Teopema Jlarpanxa

. [IpaBuna Jlonurans mis Heonpeaenennoctei [0/0] u [oo/o0]

. [Ipeacrasnenune pyHKIUM ¢ ToMoIIbio hopmyssl Telmopa

. Ilpu3Hak MOHOTOHHOCTH (DYHKIHH

. OKCTpeMyM (PYHKIIMU: ONpEesICeHNE U IPUMED

. Heob6xotumble ycinoBus 3kcTpeMyMma (QyHKIIMH OJTHOW epeMEHHOMN

. JlocTaTouHbIE yCIOBUS KCTpeMyMa (PYHKLIUU OJTHOM epeMeHHON

. JlocTaTouHble YCIOBUS dKCTpeMyMa Ui GYHKIIMH, UIMEIOLIEeH BTOPYIO MPOU3BOIHYIO
. Bemykiiocts pyHkunu BBepx (BHU3). Touku nepernda

. Heob6xotuMmble yCnoBUS HATMYUS TOUKH reperuoda

. JlocTaTo4uHbIE YCIOBUS HATMYMSI TOUKH repernda

. HaknmonHble 1 BepTUKaIbHBIE aCUMITOTHI Ipaduka QyHKIMH

. I'paduk QyHKLIMM ABYX MEpEMEHHBIX, OKPECTHOCTh TOYKU HAa KOOPJIUHATHON MIOCKOCTH
. Ilpenen pyHKIMU 1BYX EPEMEHHBIX, HEMTPEPHIBHOCT (DYHKIINHU JIBYX EPEMEHHBIX

. [lonHoe 1 yacTHOE npuUpaleHus, YaCTHbIE TPOU3BOIHBIE

. AuddepennupyemMas GyHKIUS IBYX TepPEMEHHBIX

. Teopema o0 pou3BOIHOMN CII0KHON (YHKIIUH JIBYX ITEPEMEHHBIX

. 'paguieHT M IpOM3BOAHAS 110 HAIIPABICHUIO

. OKCTpeMyM (PyHKIIMU JBYX MEPEMEHHBIX, HEOOXOAUMBIE YCIOBUS IKCTpEMyMa

. JlocraTouHble yCIOBUS dKCTpeMyMa (DYHKIIMH JBYX MEPEMEHHBIX

. [lepBooOpa3Has GyHKIMU, HEONPEIEICHHbII HHTErpal

. Teopema 0 MHOkeCTBE TEpBOOOPA3HBIX PYHKIIUU

. OGmue cBOMCTBA HEOTPEIETICHHOTO HHTETPajia, OCHOBHBIE TAOJIWYHBIE IEPBOOOpA3HBIC
. 3aM€Ha IEPEMEHHOI B HEOIIPEIEIIEHHOM UHTETpajie

. UaTerpupoBanue no 4acTam Juisi HEONPEAEIIEHHOT0 HHTerpaja

. OnpenieneHHbIil UHTErpaj, FTeOMETPUUECKUIA CMBICIT ONPEAEIEHHOTO HHTErpaa

. ®opmyna Herorona-Jleitoaua

. 3aM€Ha IEPEMEHHOM B OIIPE/IETICHHOM UHTETpalie

. IHTErprpoBaHue 1o 4acTsm AJis ONPENEICHHOTO HHTErpaa

. HecoOGcTBeHHBIE MHTETpAIBL: MPUMEPBI CXOSIIETOCs U PaCXOSIIETr0Csl HHTErPajioB



40. OmpeniesieHUe ¥ TEOMETPUUECKUI CMBICI JBOWHOTO WHTETpaja

41. OmnpenesieHue ¥ NpUMep IOBTOPHOTO UHTErpaa

42. BeipaxxeHHe ABOWHOTO MHTETpaa 4epe3 MOBTOPHBII

43. 3ameHa IIepeMEHHBIX B IBOHOM MHTErpajie

44. Onpenenenre 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOTO UHTETpajia 110 AJIMHE 1yTH

45. OmpeniesieHue U OCHOBHBIE CBOMCTBAa KPUBOJIMHEHHOIO UHTErpaia o KOOpAMHATaM

46. ®opmyna ['puna

47. HeoOxoaumble U OCTATOYHbIE YCIOBUS HE3aBUCUMOCTH KPUBOJMHEMHOro MHTErpana oT
IIyTU UHTETPUPOBAHUS

48. CxansgpHoe ¥ BEKTOPHOE HOJISl — OIPECJICHUS] U IPUMEPBI

49. PoTop BEKTOpHOTO TOJS — OmpeieneHre M npumep. LIMpKynsnuss BEKTOPHOTO IMOJS —
omnpenesnenue. [ToreHuanbHOe BEKTOPHOE 110JI€, TPU3HAK TOTECHIUAIBHOCTH

50. luBepreHiusi BEKTOPHOTO MOJS — ompexaeneHue, npumep. 1I0TOK BEKTOPHOTO MO —
omnpenenenue. ColeHOUJabHOE BEKTOPHOE T0J1€, MPU3HAK COJICHOUAAIbHOCTH

51. ®opmymnsl I'aycca-Octporpanckoro u CTokca

TunoBbie TECTOBbIE 3aJaHU.

1. Jns namHOM MaTpumpsl A TocTpouTh oOpatHylo Matpurmy A?. BhmonHuTs mpoBepky

ATTOLNUNE.

3 21
A=2 3 1
2 1 1

2. Uccnenosats Ha HenpepbsIBHOCTH (yHKIMIO Y = f(X), HaiiTm TOYkHM pa3pbiBa U
ornpeaenuTh ux poi. [loctpouts cxemarnueckuii rpaduk QyHKIINM.

(2x*+3)/5 mpu x<I;

fFO)=  6-5x mpn  1<X<3;
X—3 npu X >3.
3. BBIYHCINTS TIOMAAb (GUIypHI, OrpaHHYeHHoH My Y = 1/(1 + x?) | y = x%/2.

4. C nomol11pt0 JBOMHOI0 HHTErpajia HallThu 00beM Tela, OrPaHUYEHHOTO TOBEPXHOCTSAMU,

YPaBHEHMSA KOTOPBIX 3aJaHBbI. TS — = — S

5. Haiitu o61ee pemenue nuddepeHnaibHoro ypaBHeHHUS xy'-2y = x3¢.
6. J11st TaHHOM TUCKPETHOMN CilydaifHON BEIMYMHBI TOCTPOUTH Psi/L pacipeaesieHust U (QyHKIIHUIO
pacnpenenenus. Halitu ee MmaTeMaTndeckoe 0)KUIAHUE U TUCIEPCHIO.

IIpumepsbl BONPOCOB J1 onpoca:
1. Ompenenurens KBaJpaTHOM MaTpPUIBl MPOU3BOJILHOTO TMOpsAJKAa — JaTh ONpEeNeHHE,
NPUBECTH NMPUMEP BBIYHCICHHS Yepe3 Pa3lIoKEHHE 110 IEPBOH CTPOKE
2. IlpencraBnenue GyHKIUHU ¢ moMoIbio ¢popmysnsl Teitnopa
3. CxansipHOE ¥ BEKTOPHOE ITOJISI — OIPE/ICIICHHSI U IPHMEPBI
4. IIpu3Hak cpaBHEHUS AJIs1 3HAKOIOJIOKUTENBHBIX PSIOB
5. Marematnyeckoe 0>kM1aHuE CITy4ailHOM BeIMYMHBL: ONpeiesieHue, CBOMCTBA

IIpuMepsbI TeM rpynnoBbIX JMCKYCCHI:
He npedycmompenui

TemaTuka HHAUBUAYAJIbHBIX IPOEKTOB:
He npedycmompenui



TemaTuka 3cce
He npedycmompenul

Tumnosbie 32JaHUA 1JI NPAKTHYECKHUX 3aHATUMN

1. Pemnth cuctemy JIMHEHHBIX ypaBHEHUI MeToaoM ['aycca.
3X1+X2+X3+Xa+X5=5, 2X1-X2+3X3=4, 5X2+6X3+X4=11.

2. IToctpouts rpaduk Gynkauun S+ g =< ycnonb3ys 00LIYIO CXEMY HCCIIEN0BAHUS

GyHKIIHH.
3. BeraucnuTh IIUHBL YT KPUBBIX, 33/IaHHBIX CJICTYIOIUMU yPaBHEHUSIMHU

y = x%/4 — 0,5Inx, 1<x<2
4, HaiftTu C TIOMOIIBIO XapaKTEPHCTHYECKOIO YpaBHEHMS OOLIEe pPELICHHE CHCTEMBbI
muddepeHIMaTbHBIX YpaBHEHUH X1'+X1-3X2=0, X2'-2X1=0.
5. Pasnoxuts dyukmmo T OI=€™ g pan dypse B ykasamnoM nurtepsaie (-2,2). ITocTpouts
rpaduk 5Toi QYHKIMHU 1 rpaguK CyMMBI OJy4eHHOro psna dypsbe.

L

3ajaHHON IMHUK L— oTpe3ok npsmoit, ot Touku (0;0) no (7 ;27).

7. JIBa aBTOMara IpPOM3BOJAT OJUHAKOBbIE JeTanu. [IpoM3BOAUTENBHOCTH MEPBOIO aBTOMAaTa
BIBOE OOJIBIIE MPOU3BOAMTEIBHOCTH BTOpOro. llepmeiii aBToMar mpomsBomut 60% neranei

OTJIMYHOT'O Ka4€CTBAa, a BTOpOﬁ — 84%. Hayz[aqy B3dTasd AC€TaJIb OKa3aJlaCh OTJIMYHOI'O Ka4€CTBA.
Haiitu BCPOATHOCTH TOI'O, UTO 3Ta ACTAJIb ITPOMU3BCACHA IICPBBIM aBTOMATOM.

6. Bpuuciuth KpUBOJWMHEHHBIH HHTErpajl BTOPOrO poja BJIOJIb

TumnoBble 3a1aHNs ISl KOHTPOJIbHOMH PadoThI
1. Taubr koopauuaTel Touek A1(0;3;2), A2(-1;3;6), As(-2;4;2), A4(0;5;4).. I3BeCTHO, YTO OTPE3KH
A1A;, A1Az, A1A4 SBISIIOTCS CMEXKHBIMU pebpamMu napaienenumena. Tpedyercst HalTH:
1) nmuny pedpa A1Az;
2) yroa mexay peopamu A1A2 u A1Asz;
3) rmromaaes rpaHu, cojepskaiiei BepumHsl A1,A2,Az ;
4) o00beM mapauiesenume/a;
5) ypaBHeHHE TPAMOH, IPOXOIAIIEH Yepe3 BepiirHy A1 BIOJb AUArOHAIN TapaslIe/ICHIIe/a;
6) ypaBHeHHe TUTOCKOCTH A1A2A3;
7) yron mexay peobpom A1As U rpaHbio, coepskaiieit Bepuabl A1,A2,Az;
8) paccrosiHue ot BepiuHbl As 10 TIOCKOCTH Ar,A2,A3.
2. Jlano ckanspHoe mnone U = U(X,y). TpeOyercs:
1) cocTaBuTh ypaBHEHUE JIMHUH YPOBHs U = C M MOCTPOUTH ITY JINHHUIO;

2) B TOYKe A HAWTH IPAJMEHT M IPOM3BOIHYIO 10 HanpasieHuto Bektopa AB ;

3) B TOUKe A MOCTPOUTH KacaTeJIbHYIO U HOPMaJlb K JIMHUU YPOBHS, MOJTYYUB UX YPaBHEHUS.
U= X2+ 4y? + 4x + 4y, C=13, A(1, -2), B(2, 4).

<
3. Paznoxxuthk QyHKITHIO @:72 B PSIJI 11O CTEHEHSM X .

4. Tpu cTpenka CTPENsSioT MO eiu. BeposSTHOCTH MomajaHus B 1edb MEPBBIM, BTOPHIM, U
TPETbUM CTpEeIKOM paBHBI cooTBeTCTBEHHO 0.7, 0.8 u 0.9 . Onpenenutes BEpOSTHOCTh, YTO B
1€JIb TIOMA/IaeT TOJIBKO OJUH U3 CTPEIIKOB.

11. YyeOHO-MeTOANUECKOE 00€ecTIeueHrne TUCITUILIHHBI

11.1. PekomMeHayemasi JJuTepaTypa
1. UBneBa, A. M. Jluneiinas anreOpa. AHaIUTHYECKas TeOMETpHs : yueOHoe mocodue / A. M.



Usnera, I1. U. Mpunyukas, WU. . Yepnsix. — 5-¢ uzn. — HoBocubupck : HoBocubupckuii
rocyJIapCTBEHHBIN TeXxHUYeckui yHuBepcuteT, 2019. — 183 ¢. — ISBN 978-5-7782-3868-8. —
Texkcr : anmexkrponnbiit // Ludposoit oopazosarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/98793.html (mara ob6pamenus: 19.11.2022). — Pexum moctyma:
JUJISL aBTOPU3HUP. TI0JIH30BATEIICH

2. KymukoBa, H. A. Jluneiinas anrebpa. AHamutuueckas reoMmerpus. JuddepeHnumanpHoe u
UHTETpasibHOE ucuncienus. uddepeHnnanbabie ypaBHEHUS | y9eOHO-METOMYECKOe mocodue /

H. A. KynukoBa, O. B. ®aneeBa. — Camapa : Camapckuil rocyJapCTBEHHbIH TEXHUYECKHI
yauBepcutetr, ObC ACB, 2019. — 86 c¢. — Teker : saekrponHsii // IludpoBoii
00pasoBaTenbHBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/105212.html (mata obpamenus: 19.11.2022). — Pexum goctyma:
JUTSL aBTOPU3UP. TOJIb30BaTENEH

3. Hexensckas JILLA. [uddepeHnnansHbie ypaBHEHUS TEPBOTO W BBICHINX MOPSIKOB
[OnexTpoHHBI pecypc]: yueOHoe mocobue/ Hexenbckas JILA.— DNEKTpOH. TEKCTOBBIE
nanabie.— Tomck: M3aaTenscTBO TOMCKOTO rocy1apcTBEHHOTO yHUBepcuTeTa, 2022.— 154¢.—
Pexxum noctyma: https://ipr-smart.ru/125529 — IPR SMART, o napoJito

4. Marematndeckuid aHanu3 W AuddepeHnranbHble ypaBHEHHS. 3a/ladyd U YIPOKHEHHS !
yaeOHoe mocobue / B. B. Bmacos, C. 1. MutpoxuH, A. B. Ilpomkuna [u ap.]. — 3-e u3m. —
Mocksa : UaTeprer-YauBepcurer Mudopmanmonnsix Texuomoruit (MHTYUT), A Ilu Ap
Menua, 2020. — 375 ¢. — ISBN 978-5-4497-0657-7. — Tekct : anextponHsiid // LludpoBoit
00pa3oBaTEIbHBIN pecypc IPR SMART : [caitT]. — URL.:
https://www.iprbookshop.ru/97549.html  (mata o6pamenus: 19.11.2022). — Pexum gocryma:
JUJIs aBTOPU3HUP. TI0JIH30BATEIICH

5. bypoB, A. H. Marematnueckuii ananu3. [IpukmamHple 3ama4u : y4eOHO-METOIUYECKOE
nocoobue / A. H. bypos, H. TI. BaxpymeBa. — HoBocubupck : HoBocubupckuit
roCcy/IapCTBEHHBIM TexHUYeckui yHuBepcuret, 2018. — 79 c. — ISBN 978-5-7782-3649-3. —
Tekcr : anextponuslit / Lludposoit oOpazoBarenshbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91388.html (mata obpamenus: 19.11.2022). — Pexum goctyma:
JUISL aBTOPU3UD. MTOJIb30BaTENEH

6. Maremaruueckuii aHanu3. KpuBonMHEWHbIE W TMOBEPXHOCTHBIE WHTETPAbl. DJIEMEHTHI
teopun moJigs. COOpHUK WHAMBUIYATBHBIX 3aJaHUN : ydeOHoe mocobue / coctaButenu ['. B.
Henoru6uenko [u mp.], mox penakiueii I'. B. Hemoru6uenko, O. B. Illepemer. — HoBocuGupck
: HoBocmOupckwmii rocyapcTBeHHBIN TeXHUYeckuid yHuBepeutet, 2019. — 71 ¢. — ISBN 978-5-
7782-3996-8. — Texct : snextpoHnHsIii / Ludposoit odpazoBatenbubiii pecypc [IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/99188.html (mata obpamenus: 19.11.2022). —
Pexxum octyna: 1uist aBTOpU3Up. MOIb30BaTENEH

7. Jluxaues, A. B. BBeneHnue B TeOpHio BEpOSTHOCTEN M MATEMATHYECKYIO CTATUCTUKY : yueOHOE

nocobue / A. B. JluxaueB. — HoBocubupck : HoBocubupckuii rocy1apCTBEHHBIN TEXHUUECKUN
yauBepcuret, 2019. — 102 c¢. — ISBN 978-5-7782-3903-6. — Tekcrt : 3IeKTpOHHBIA //
[MudpoBoit  obpazoBatenbhbiii  pecypc I[PR SMART :  [caiit] —  URL:

https://www.iprbookshop.ru/98696.html (mara ob6pamenus: 19.11.2022). — Pexum moctyma:
JUIsL aBTOPU3UP. TI0JIb30BaTENIEN

8. Mexennas, H. M. OCHOBBI TeopuHM BEpPOSTHOCTEH W MAaTeMaTHYeCKOH CTaTHCTUKU.
Marepuansl Ui TOATOTOBKA K CEMHUHAPCKUM 3aHATUAM : ydeOHO-MeToanueckoe nocoodue / H.

M. Mexennas, 1. A. PynakoB. — MockBa : MOCKOBCKHI TIOCYAapCTBEHHBIM TEXHUYECKUN
yauBepcuteT uMenu H.D. baymana, 2018. — 120 c. — ISBN 978-5-7038-4917-0. — Tekcr :
anektponabld // Iludposoit oOpazoBarenvHbiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/110783.html (mara obGpamenus: 19.11.2022). — Pexxum goctyma:
ISl aBTOPHU3HP. MOJIb30BaTENeH

9. CepebpsixoB A.B. Beeaenme B Teopuio rpadoB: Yued. mocodome / A.B.CepebpsikoB. —
Caparos: 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



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
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=6260&rashirenie=doc

(mata obpamenus: 26.08.2022). — Pexxum qoctyna: s aBTOPU3UP. MOJIb30BaTECH

10. Cepebpsixo A.B. DieMeHTapHbI Kypc MaTeMaTHYecKoil Joruku: yudeb. nocobue /
A.B.CepebpsikoB — Caparos, Capar.roc.texs.ya-T, 2011. 32 ¢. URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=8119&rashirenie=doc
(mata obpamenus: 26.08.2022). — Pexxum qoctyna: s aBTOPU3UP. MOJIb30BATEICH

11. Wccnenosanne onepaumii. M3Opannble riaBel: yueb6. nocodbue / A.B. Kpbicbko,
A.B. Cepebpsiko, FO.H. Harap. Caparos: Capar.roc. TexH. yH-T, 2014. 52 c. ISBN 978-5-7433-
2764-5 URL: http://techn.sstu.ru/WebLib/22376.pdf (nata obpamenus: 26.08.2022). — Pexum
JOCTyMA: JIJIsl aBTOPU3UP. MOJIb30BaTENeH

12. CepebpsikoB A.B. DneMeHThl KOMOMHATOPHOTO aHATU3a B 3a/la4aX TEOPHH BEPOSTHOCTEH U
MOJICIIAX CIIy4aHbIX rpadoB: yueOHoe mocodue / A.B.Cepebpskos, B.B.Hosukos, 0.H.Harap.
— Durense: U3a-Bo OTU (punman) CI'TY umenu I'arapuna FO0.A., 2019. 52 c. ISBN 978-5-
9907991-9-6 URL.: http://techn.sstu.ru/WebLib/30297.pdf (nara obpamenus: 26.08.2022). —
Pexxwum nocTtyna: st aBTOpU3HP. OIB30BATENCH

11.2. llepuoauveckue U3aaHusl
He ucnonvzyromes

11.3. HopMaTHBHO-TIPaBOBbI€ AKTHI U HHbIE MPABOBbIE JOKYMEHTHI
He ucnonvsyromcsi

11.4 TlepeuyeHb 3JIEKTPOHHO-00Pa30BaTEJIbHBIX PECYPCOB
1. VdyeOHO-MeTOMUUYECKHE MaTepuajabl MO JUCHUIUIMHE «MaTeMaTukay
(3nekTpoHHBIH 00pa3zoBaTenbHbI pecypce pasmenieH B MOC OTU (punman) CI'TY

VMEHHU I'arapuna I0.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=35 )
2. Cair OTN  (pwmman) CI'TY wumenn Tarapuna HO.A.

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

11.5 Dn1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI

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

2. OBC «Jlanby» https://e.lanbook.com

3. OBC «elibrary» https://elibrary.ru

4. ObC «KOHCVYJIbTAHT CTYAEHTA» https://www.studentlibrary.ru

11.6. Pecypchl HHPOPMANMOHHO-TEIEKOMMYHUKAIMOHHON  ceTH
«AHTepHeT»

1. https://openedu.ru - HarmoHaabHBINA IPOSKT OTKPHITOrO 00pa3oBaHuUs

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

11.7. IleyaTHbIE U JIeKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchl B (hopmax,
aJanTUPOBAHHLIX [UIS CTYAEHTOB ¢ OIrPAHMYEHHBIMH BO3MOKHOCTSIMH
310pOBbS (IJI TPYNI M MOTOKOB ¢ TAKUMHU CTYJ€HTAMM)

1. ApnantupoBanHas Bepcusi OBbC «KoncynpTaHT crymeHTay, s
WCIOJB30BaHUs HWHBAIMJAMH U JIMIAMH C OTIPAHUYEHHBIMU BO3MOKHOCTSIMU
3JI0pPOBbsI


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/

Oobyuarowuecs u3z uucia uneanudos u auy ¢ OB3 obecneyenvl neuamuvimu u
(unu)  INEKMPOHHLIMU — 00pPA30BAMENbHBIMU — pecypcamu 6  ¢hopmax,
a0anmupoBanHbIX K 02PAHUYEHUIM UX 300DOBbS.

12. NudopManmuOHHO-CIIPABOYHbIE CHCTEMbl M HNPOodecCHOHAJIbHbIE
0a3bpl JaHHLIX

OOGyuaronuMcst obecrieueH A0CTyM (yaalleHHBIM JOCTYI), B TOM 4YHCIIE B
cilydae IPUMEHEHUS AJIEKTPOHHOTO O0yUEHHUsI, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHHA, K COBPEeMEHHBIM MpodecCHOHATBHBIM 0a3aM  JaHHBIX U
UH()OPMAITMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 Ilepeyenb nHGOPMAUOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBounas npaBoBas cucteMa «Koncynprant [Lmrocy.

12.2 Ilepeyennb npodeccCHOHANBHBIX 023 JaHHBIX
1. https://openedu.ru - HaroHa IbHBIH TPOSKT OTKPHITOIO 00pa30BaHHMS
2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

12.3 TlepeyeHb HUH(OPMAUMOHHBLIX TEXHOJIOTHIi, HCIOJb3yeMbIX MPH
OCyLleCTBJIEHUM 00pa30BaTeJIbHOIO Mpolecca MO0 JAMUCUMIJIMHE, BKJIOYas
nepevyeHb MPOrPaMMHOI0 o0ecriedeHu st

OOGpazoBaTenbHBIM MpoleCC MO IUCHUIUIMHE o0OecredeH HeOoOXOIUMbBIM
KOMIUIEKTOM JIMIIEH3HOHHOTO W CBOOOJHO PpacmpoOCTPaHIEMOTO MPOTPaMMHOTO
oOccrieyeHuss, B TOM YHCJIC OTCYCCTBEHHOTO MPOW3BOACTBA  (MOICHKHUT
OOHOBJICHUIO MTPU HEOOXOJIUMOCTH).

1) JluneH3noHHOE POrpaMMHOE 00ECIIeYCHUE

omeparronHas cucrema \Windows-7

2) CB00OAHO pacIpPOCTPaHIECMOE IPOrPAMMHOE 00ECIICUCHHE

nakeT opucHbIx npuioxenuit LibreOffice 7.4.0

Kaxnprii  oOyuarommiics B TEUYEHHE BCEero mnepuoja OOydeHHUs
oOecrieuynBaeTCs WHIANBUIYAJTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K DJIEKTPOHHO-
OMOMMOTEYHOM CcHUCTEME M DJIEKTPOHHOM WH(MOPMAIMOHHO-00pa30BaTeIbHON

cpere.

13. MaTepuaibHO-TeXHHYECKOe OOecrieueHmne

Yuebnas ayoumopus 01151 nposedeHust 3aHAMUL 1eKYUOHHO20 MUna

YKOMIUIEKTOBaHA  CICIMAIM3UPOBAHHON MEOCNbI0 M TEXHUYECKUMH
cpenctBamu  o0ydeHusi: 20 paboumx MecT oOydarommxcs, padodee MecTo
MPEIOIaBaTeNsd; KJIACCHAs JIOCKA; ITPOEKUMOHHBIM JKpaH; MYJIbTUMEIUWHBIN
MPOCKTOP; KOMITBIOTEP, TOJKIIOUYCHHbIH K VHTEpHET, eMOHCTPAIlMOHHOE
o0opyZ0oBaHNE W y4eOHO-HATJIAIHBIE TIOCOOMS, 00ECIICUNBAIONINE TEMATHUYCCKUE
WJUTIOCTPAIIAHN 10 pabodei mporpaMmMe JUCITUTUTHHBI.

Vuebnas ayoumopus 0ns npogedenusi 3aHAMUL NPAKMUYECKo20 mund,
MeKyujeco  KOHMpPOas U  NPOMENCYMOYHOU — ammecmayuy, 2epynnosvix U
UHOUBUOYATbHBIX KOHCYIbMAYUll


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

YKOMIUIEKTOBaHA  CICIMATM3UPOBAHHON MEOCNbI0 W TEXHUYECKUMH
cpeactBamu oOyueHus: 20 pabouumx MecT oOydaronuxcs; pabouee MecTo
IperoaaBaTelis; KIacCHas JOCKa;, MPOCKIIMOHHBIM 3KpaH; MYJIbTUMEIUHHBIN
NPOEKTOpP; KOMITBIOTEp, TOJAKIIOYCHHBIH K VHTEpHET; JEeMOHCTPallMOHHOE
o0opyioBaHUE U y4eOHO-HATJISHBIE TTOCOOUS

Pabouyro nporpamMmy cocTaBui «_» / /




14. JlonoiHeHnsi U I3MEHEHUA B padoyeil mporpamme

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

3aB. xadenpoii / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenannu Y MKC/YMKH

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




