OHIeNnbCCKUN TEXHOIOTMUECKUA HHCTUTYT ((pusnan)
(enepanbHOro rocyJapcTBEHHOTO OIO/IKETHOTO 00pa30BaTENIbHOTO
YUPEXKJIEHUS BbICILIEr0 00pa30oBaHUs
«CapaToBCKHUll TOCYAapCTBEHHBIN TEXHUYECKUI yHUBEpcUTET MMeHH [arapuna 10.A.»
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dopmbl 00yUCHHS: OYHAS, OUHO-3a0YHAS
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B 3aUETHBIX equHUIAX: 12 3.¢.
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Pabouast mporpamma no aucuuIuinHe «MaTemaTuka» HanpaBICHUs MMOATOTOBKH
21.03.01 «Hedrerazoroe neno» mnpoduib «IKCIUIyaTalus W OOCITyKUBaHUE
TEXHOJIOTMUECKUX OOBEKTOB He(TerasoBoro MpOM3BOACTBA» COCTaBJIEHA B
COOTBETCTBHUH C TpeboBaHUsIMU DepepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
cTaHaapToM BbIciiero oOpaszoBanus (nmamee — OI'OC BO) mo HampaBieHHIO
noarotoBku  21.03.01 «HedrerazoBoe memo», yTBEpKIACHHBIM  IPUKA30M
Muno6puaayku Poccun ot 9 despans 2018 1. Ne96, ¢ yuetom mpodeccrnoHamIbHBIX
CTaHAapTOB.

Pabouas nporpamma

0o0cyx/1eHa U PEKOMEHI0BAHA K YTBEPKIACHUIO pElICHUEM Kadeapsl
«EcTecTBeHHBIE U MaTEMAaTUYECKUE HAYKW» OT «14» mas 2026 r., npotokon Nel9

apeyronmii kKadenpoit & W// ~ /Kummna E.B./

TOJHICH ®.1.0.

onodpena Ha 3acenanun YMKH ot «15» masg 2026 r., mporokoi Ne4,

TMpencenarens YMKH Jufqwine /esxuna HIL/



1. Heau 1 3a1a4u TUCHUILIHHBI

Heanb npenoxaBanus IMCUMILVIMHBI: 00yYyeHHE METOJAM pEUICHUs 3ajay
MaTEMAaTHUKH U COOTBETCTBYIOIIEMY JIOTHUECKOMY CTUIIIO MBIIILICHUS

3agaum n3y4eHust JMCUMILINHBI:
- O3HAaKOMHUTb CTYJE€HTOB C OCHOBHBIMU TMOHATUSIMH MATEMAaTHKUd H
MaTEeMaTUYECKUMH METOJaMU;
- CImocoOCTBOBaTh (POPMHUPOBAHUIO Y CTyJIEGHTa OOOOIIECHHBIX TMPHUEMOB
UCCIIEIOBATENbCKOM eI TEIbHOCTH, HAYYHOTO B3TJIsA/1a HA MUP B LIEJIOM;
- Pa3BHUTHh y CTYACHTOB MaTEMaTHYECKOE MBIIUICHUE, YTOOBI OyIyImuii OakaiaBp
CMOT TIEPEHOCHUTH OOIIHME METO bl HAYIHOU PabOThI B pabOTy IO CHECIIHATBHOCTH;
- obecrmeuynTh BO3MOXXHOCTH  OBJAJICHUS  CTYJICHTaMH COBOKYITHOCTBHIO
MaTeMaTUYECKUX 3HAHUW M YMEHHI, COOTBETCTBYIOIIMX YPOBHIO OakanaBpa Mo
COOTBETCTBYIOIIEMY MPOQPUITIO.

2. Mecto nucuuninnbl B crpykrype OIIOII BO
HucrumnHa «MareMaTtnka» OTHOCUTCS K 00s3aTelIbHOM 4acTH y4yeOHOTro
miana broka 1 «uciurmiaunasl (Moaysn)».

3. TpeGoBaHus K pe3yibTaTaM OCBOCHHS 1M CHUIIMHBI

W3ydyeHne JUCUMIUIMHBI HANpaBieHO Ha (OPMHUPOBAHUE CIIETYIOIINUX
KOMITETCHIINM:

VYK-1. CnocobGeH ocylecTBIsSITh MOUCK, KPUTUYECKUW aHAIM3 U CHUHTE3
uH(pOpMaIuK, NPUMEHSITh CUCTEMHBIN MOAXO/ JIJISl pEILIEHUs MOCTaBIECHHBIX 3a/1a4



[lepedyeHr TIIAaHUPYEMBIX PE3YIAbTATOB OOY4YEHUS TIO JUCITUIUIMHE,
COOTHCCCHHBIX C IINIAHUPYCMBIMH pPE3yJIbTaTaMH OCBOCHUA O6pa30BaTCHLHOﬁ
IPOTrpaMMBbl
Kon u | Kon wu nHaumMeHoBaHue | HamMeHOBaHUWE MMOKa3aTelsi OLICHUBAHMS
HAMMCHOBAHHE UHJMKATOpa JOCTHXEHHUsA | (pe3ynabTara 00ydeHHs 10 JUCIIUILUIHHE)
KOMITCTECHIIHH KOMIICTCHIIHH
(pe3yabTaT (cocrapsionIei
OCBOCHWUSI) KOMITCHTCHIIHH )

YK-1. Cnocoben WJ1-2yk-1 Criocoben 3HATH: IPUHIUIEI cOopa, 0T6opa U
OCYIECTBIISITh UCTIOJIb30BaTh

IIOUCK, KpI/ITI/I‘-IeCKI/Iﬁ MATEMAaTHYICCKUEC MCTOAbI

aHaJni3 M CHHTE3
uHpOopManuy,
MIPUMEHSTh
CUCTEMHBIN ITOIXO
JUISL peIIeHUst
IMOCTaBJICHHBIX
3a7a4

B paMKaxX CUCTCMHOI'O
noaxoaa sl pCuiCHus
IIOCTABJICHHBIX 3a1a4

000011eHNS THGOPMAITIH C
HCIIOJIE30BAHMEM MATEMATHYECKHUX METOIOB

yMeTh: COOTHOCUTH Pa3HOPOJIHBIE SABIICHUS
Y CUCTEMATU3UPOBATh UX B PaMKax
U30paHHBIX BUJOB MPOQPEeCcCHOHAIBHON
JESTENIbHOCTH C UCIIOJIb30BAaHUEM
MaTeMaTUYECKUX METOOB

BJIQ/I€Th: HABBIKAMH MPAKTUYECKON pabOThI
¢ uH(OPMAITMOHHBIMA UCTOYHUKAMH, OTIBIT
HAay4YHOT'O MTOMCKA, CO3/IaHMsI HAyYHBIX
TEKCTOB C MCITOJIb30BaHUEM
MaTeMaTHYeCKON HOTaIIuN

4. O0beM IMCHUIIMHBI M BUbI Y4eOHOH padoThl

ounasn popma 0d0yueHusn

aKaJ1.4acoB
Bun yuebHolt gesitensHOCTH Beero 110 CEMECTPAM
cem | cem 2 ceM 3
1. AynuTopHBbIE 3aHATHS, YaCOB BCETO, B 192 64 64 64
TOM YHCJIEC:
* 3aHATHS JIEKIIMOHHOI'O TUIIA, 96 32 32 32
* 3aHSATHSI CEMHHAPCKOTO THIIA! - - - -
IIPAKTUYECKHUE 3aHATH 96 32 32 32
71a00paTOpHBIE 3aHATHS - - - -
B TOM YHCIIE 3aHATUA B (POpME MPAKTHIECKON
MIOJrOTOBKH ) ) ) )
2. CamocTosTenbHas paboTa CTYJICHTOB, BCETO 240 80 80 80
— KypcoBasi paboTta (TIpOeKT) -
3.IIpomexyTouyHas aTTecTanus: 3a4eT | DK3aMeH 3a4eT C
9K3AMEH, 3a4em ¢ OYEeHKOU, 3a4em OLICHKOM
O0BeM OJUCHHIINHEI B 3a4ETHBIX €IMHULIAX 12 4 4 4
O0beM TUCIUIUIMHBI B aKaJl. yacax 432 144 144 144




0UHO0-3a04Han hopma odyuenus

aKaJ.4acoB
Bun yueGHOH nesTensHOCTH 110 CEMECTPaM
Bcero
cem 1 cem 2 ceM 3
1. AyauTopHbIe 3aHATHSI, 4aCOB BCETO, B 74 24 28 22
TOM 4YHCJIE:
* 3aHATHS JICKIIMOHHOI'O TUIIA, 32 10 12 10
* 3aHSTHSI CEMHUHAPCKOTO THIA! - - - -
MPAKTUYECKUE 3aHSATHUS 42 14 16 12
7a00paTOpHbIE 3aHATHUS - - - -
B TOM YHCJIC 3aHATHS B (DOPME MPAKTUICCKOM
IMOJITOTOBKHU i i ) )
2. CamocTodaTenbHas paboTa CTYJAEHTOB, BCETO 358 120 116 122
— KypcoBas padoTa (IpOoeKT) -
3.IIpomexxyTouyHasi aTTECTAIUS: 3a4eT | PK3aMeEH 3a4eT C
IK3AMEH, 3ayem C OUEHKO, 3auem OLICHKOH
O0BEM AUCHUIUIMHEI B 3a4E€THBIX €IUHULIAX 12 4 4 4
O0BeM OUCIHUILUIMHEL B aKaJl. yacax 432 144 144 144

5. CoaepxaHue IUCHUILIUHBI,

CTPYKTYPMPOBAHHOE M0 TeMaM C

YKRa3aHHuEM KOJUIECCTBA aKAJEMUYIECCKUX YaC0B 1 BU/10B y‘leﬁHLIX 3aHATHH

5.1. Conep:kaHue TUCUUIJIMHBI

Tema 1. AnanuTuyeckas reOMETpHs
BCKTOpr, JIMHEHHBIE ornepanuu. Basnc, KOOpAWHATBI BCKTOpa

Cuctembl koopauHart. [Ipoekiinu, HarpaBsONIe KOCUHYCHI BEKTOPa
CxkansipHO€, BEKTOPHOE M CMEIIAHHOE MTPOU3BEICHUS
YpaBHuenue reomerpuueckoi purypsl. [lnockocts. [IpsiMast Ha MIIOCKOCTH M B IPOCTPAHCTBE

JIuHuu BTOPOro NMopsifKa Ha IIOCKOCTH
IToBepxHOCTH BTOPOrO MOPSAAKA

Tema 2. DneMeHTHI anreOpsI

ManI/II_[LI, JIMHENHbBIE orepanuu, TPAHCIIOHUPOBAHUC. Ol'[peI[eJ'II/ITeHI/I. Panr MaTpUIbl

CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM

YMmHoxeHnue matpui. ObpaTHas MaTpuia

Tema 3. Beenenne B MaTeMaTHUECKUN aHAIIN3

Uucnoseie MHOXECTBA. [[pomMexxyTkH Ha ynciioBoi ocu. HadanbHble MOHATUSA O KOMIUIEKCHBIX

quciIax
OO011re TOHATHS O YUCIIOBBIX (QYHKIUSIX

[Tpenen ¢pynkuuu B Touke. beckoneuno manbie pyHkuuu. CBOWCTBA MpeIeioB

CpaBHeHue 0€CKOHEYHO MaJIbIX (QyHKIUN

Tema 4. JluddepenimanbHoe UCUNCTICHUE

[TpousBonnas Gpynkiun. Auddepenunpyemas pynkmus. Juddepenunan. [Ipasuna

nuddepeHpoBanms

Teopemsl 0 cpennem uia quddepenunpyemsix Gynkuuii. [Ipasuna Jlonutans. Gopmyna

Tewmopa

HccnenoBanue (GyHKIHI: MOHOTOHHOCTD, SKCTPEMYMBI BBIITYKJIOCTh, TOUKHU Teperuoa,

ACUMIITOTBI

OyHKIIMU MHOTUX [IEPEMEHHBIX, 00Iue moHATHs. YacTHbie mpon3BoaHbIe. [IpaBuia

nuddepeHIpoBaHms
I'pagueHT ¥ IpOU3BOAHAS I10 HAIIPABIICHUIO




DkcTpeMyM (PYHKIIMH JBYX TIEPEMEHHBIX

Tema 5. UaTerpanbHoOe HCUUCIICHUE
[TepBooOpazHas GyHKINHU, HEOTIPEIEICHHBIA HHTETrpall
3amMeHa NepeMeHHON, MHTErPUPOBAHKE T10 YaCTSIM, HHTETPUPOBAaHUE PALIMOHATIBHBIX Apo0Oei
Onpenenennsblii uaterpai. Uaterpupyemsie pynkunu. @opmyna Heiotona-Jlelioauna
[TpunoskeHus ONpPENEeIIEHHOr0 HHTErpasia
JIBOViHBIE 1 TOBTOPHBIE HHTErPAJIBI
KpuBonnHeliHbIe HHTETpAJIBl 110 JJIMHE YT U 110 KOOpAUHAaTaM. MIHTerpansl, He 3aBUCAIIUE OT
IIyTU UHTETPUPOBAHUS
IToBEepXHOCTHBIE HHTErPAIbI
Cxkansipasie 1 BekTopHbIe nojisi. Teopema ["aycca, Teopema Crokca

Tema 6. JIluddepennmanpHbie ypaBHEHUS
HauanbHble noHaTus o auddepeHnnaibHbIX ypaBHEHUSAX. Y paBHEHUS IEPBOro MOpsiaKa
Jlunetinsie nuddepeHnmansapie ypaBHeHNs1. CUCTEMBI JIMHEHHBIX YPAaBHEHH IEPBOTO MOPSIKA

Tema 7. YucnoBsie U QyHKIIMOHAIBLHBIC PSIJIbI
3HAKOIOIOKHUTENbHBIE YUCIOBBIEC PAJbL. 3HAKOUEPEAYIOUTHUECS U 3HAKONEPEMEHHBIE YHCIOBBIE
PAIBI
Crenennbie psanbl. Paabl Tenopa
Tpuronomerpuueckue psiasl Dypne

Tema 8. TeopH;I BGpOHTHOCTeﬁ 1N MaT€EMaTHUYCCKas CTaTUCTHUKA
CnyuvaiiHoe coObiTme. Omnepanuu Haj — ciayd4adHbIMH — coObiTHsMHM. Kraccuueckas U
reoMeTpHUUEecKas BEpOSITHOCTh
AKCHOMBI TEOPUHM BEPOATHOCTH. Teopema CII0KEHHs BEPOSATHOCTEH. YCJIOBHAas BEPOSTHOCTb,
TeopeMa YMHOXKEHHUs BeposiTHOCTE. DopMysia OJTHON BepoSITHOCTH, (hopmyiibl baiieca
[TocnenoBarenbHOCT, HE3aBUCHMBIX —ucnblTaHuid. @Dopmynsl  bepHymin, nokanpHas U
WHTErpajibHas Teopemsl MyaBpa-Jlamaca
Crnyyvaiinas BenmuuMHa: GYHKLUS pacnpeaeaeHus, o0mue CBOUCTBa
JluckpetHas ciy4ailHas BeJIMYMHA: PNl paclpeneieHus, QyHKIHsS pacHpeesieHus, YUCI0BbIe
XapaKTepUCTUKU
HemnpepeiBHast ciydaiiHas BeTWYMHA: IUIOTHOCTh pACIpENeieHHs] BEpOSATHOCTEH, (yHKIUS
pacnpezesieHus1, YUCIOBbIE XapaKTEPUCTUKH
HopmanbHoe pactipenenenue. 3aKoH OOJIBITNX YUCET
OcHOBHBIE TIOHATHA MaTEMAaTHYECKOM CTAaTUCTUKUA. TOYEUHbIE M HWHTEPBAIBHBIE OLICHKU
DJIEMEHTHI KOPPETSIIUOHHOTO aHAIHN3a



5.2. Pa3aenibl, TeMbl JUCHMILIMHBI M BUAbI 3aHATHI
ouHasn gpopma odyuenusn

Buabl 3aHTHI, BKIIFOUask CAaMOCTOSITENIBHYIO Kon
paboTy CTy/IeHTOB (B aKaJ1.4acax) UHNKATOpa
HaumeHoBaHue pasacia, 3aHATUA 3aHATUA CaMOC— JOCTUXXCHUSA
No TEMBI JTUCLUITIIMHBI JICKHMOHHOI'O | CCMHHAPCKOI'0 | TOATCIIbHAA | KOMIICTCHIINU
n/m THTIA THUIIA / U3 HAX pabota
B (hopme
MPaAKTUYECKOU
IIOATOTOBKHN
1. | Tema 1. AHanutuyeckas 12 12 26 NA-2yka
reoMeTpHsl
2. | Tema 2. DaeMeHTHI anreOpo 8 8 26 NI-2yk-1
3. | Tema 3. Bsenenue B 12 12 28 NA-2yka
MaTeMaTUYEeCKU aHaIu3
4. | Tema 4. dubdepenunanproe 16 16 40 N2y
UCYHCIICHUE
5. | Tema 5. Hurerpansroe 16 16 40 N2y
UCUYHCIICHUE
6. | Tema 6. [IuddepeHnnanpabie 8 8 26 N-2yk-1
YPaBHEHHUS
7. | Tema 7. YHucnosele u 8 8 26 NA-2yka
(YHKIHMOHATBHBIE PSIBI
8. | Tema 8. Teopust BeposiTHOCTEHN U 16 16 28 N2y
MaTeMaTH4ECKask CTATUCTUKA
Hroro 96 96 240
O0UHO-3a04HaA hopma oOyueHus
Bupl 3aHsTHI, BKITIOYAs CAMOCTOSITEIBHYIO Kon
paloTy CTYJIEHTOB (B aKaJi.Jacax) UH/MKaTopa
HaunmeHnoBanme pasacia, 3aHATUA 3aHATUA caMOC— JOCTHXXCHUA
Ne TEMBI JTUCLUITIIMHBI JICKOMOHHOT'O | CCMHHAPCKOI'0 | TOATCIIbHAA | KOMIICTCHIINU
n/m THIIA TUMA / U3 HUX pabota
B (hopme
IIPaKTUYECKON
IIOATOTOBKHN
T 1. A
1. ema HAJITHIECKAS 4 6 40 WJT-2vics
reoMeTpHs
2. | Tema 2. DiieMeHTHI anreOpsbI 2 4 40 WUJ1-2yk1
3. | Tema 3. Beenenue B 4 4 40
. W-2yi
MAaTEMATHUYCCKHUU aHAJIN3
4. | Tema 4. IuddepenimansHoe 6 8 58
NA-2yx-1
UCYHCIIEHNE
T 5. )4
5. emMa HTETpajbHOe 6 8 58 WJT-2vics
UCYHCIIEHNE
6. | Tema 6. [Iuddepennmansusie 4 4 40
N-2yk-
YpaBHEHHUS
7. | Tema 7. Uucnossie u 2 4 40
NA-2yx-1
(YHKIMOHABHBIE PSBI
8. | Tema 8. Teopust BeposTHOCTEH U 4 4 42
NA-2yx-1
MaTeMaTH4ecKas CTATHCTHKA
Hroro 32 42 358




5.3. IlepeyeHb NPAKTHYECKHUX 3aHATHH

Ne | HaummenoBauue ConepxaHue NpaKTUYECKUX O0BeM QUCLIUILUINHEI B
n/m | paszzaena, TeMbI 3aHATUN aKaJ. yacax
JUCITATITUHBI dbopma oOyueHus
O4Has1 O4YHO-
3a04YHasn
1. | Tema 1. | Bekropsl, nuHelHBIE onepanyun. CHCTEMBI 12 6
Ananutuyeckas KoopauHaT. [Ipoekimm, HampasIsIONINe
TeOMETpHUs KOCHHYCBHI BekTopa CKalsipHOE, BEKTOPHOE
U CMEIIaHHOE Mpom3BeAcHUs [II0CKOCTS.
[TpsiMast Ha TUIOCKOCTH U B IIPOCTPAHCTBE
2. | Tema 2. Dnementsl | Matpursl, JIMHEHBIE onepaunuy, 8 4
anreOpsl TPAHCIIOHUPOBAHHUE. OnpenenuTen.
CucteMbl  JIMHEHHBIX  alnreOpanvecKux
YPaBHEHUM. YMHOXEHHE MaTpHIL.
OO6partHas MaTpuia
3. | Tema 3. Beenenue B | UncnoBeie MmHOxecTBa. [Ipenen ¢pyHkmu B 12 4
MaTeMaTU4eCKUn Touke. beckoHeuHO Masibie ()yHKIIHH.
aHau3 CgoiicTBa npexnenoB. CpaBHeHHUE
OECKOHEYHO MaNIBIX (PYHKIUH
4. | Tema 4. | IIpaBuna mudGepeHITIPOBaHUS. 16 8
Juddepennnansaoe | MccnenoBanne (yHKIUI: MOHOTOHHOCTB,
HCUHCIICHUC 3KCTPEMYMBI BBIITYKJIOCTb, TOYKH
neperuoa, ACHMITOTEL. YacTHbIe
MPOM3BOJHBIE. ['pafneHT W TMPOW3BOJHAS
MO HANpaBJICHUI0.DKCTPEMYM  (YHKIHMA
JIByX MIEPEMEHHBIX.
5. | Tema 5. | IlepBoobOpazHas GbyHKIHY, 16 8
WHuTerpansHoe HEOIIPECIICHHBIN HMHTETrpal.
HCYHUCJICHUE OnpeneneHHbI  HWHTETPA. dopmyna
Hrrotona-Jleii6Huma. IIpunoxenus
ONpe/IeJIeHHOr0  uHTerpana.  J[BoliHble
uHTerpanbl. KpHBOJMHEIHbIE WHTETPAIBI.
CkaysipHbIe ¥ BEKTOPHBIE MTOJIS
6. | Tema 6. | YpaBHeHus mepBoro mopsjaka. JInHelHble 8 4
Juddepernnancaeie | muddepeHnnanpaeie ypaBHeHUsA. CHCTEMBI
ypaBHEHHUS JMHEHHBIX ypaBHEHUH IIEPBOro MOpsIKa
7. | Tema 7. Uucnossle u | Yucnossle psiapl.. CTeneHHble paabl. Psibt 8 4
(yHKIIMOHATbHBIE Teiinopa. TpuroHomerpu4eckue  psisibl
psabl Dypbe
8. | Tema 8. Teopusa | CayuaiiHoe coObitre. Omepamuu — HaJ 16 4
BEPOSITHOCTEH u | crydaitHeiMu coObITHSIMA. Kiaccuyeckast u
MaTeMaTHYeCcKas TE€OMETPHUECKasT BEPOSITHOCTH. AKCHOMBI
CTaTHUCTHKA TEOPUH BEPOSTHOCTH. Teopema CIIOKEHHS
BEPOSITHOCTEN. Y CIIOBHasi BEPOSTHOCTD,
TeopeMa  YMHOXEHHS  BEpOSITHOCTEH.
®dopmyra MoJIHOW BEPOSTHOCTH, (OPMYJIIBI
baiteca. ®opmynsl bepuynmu. Cryuaiinas
BeJIMUMHA:  (QYHKOMS  paclpeieseHus,
obmme cBoiicTBa. [lyckpeTHas ciydaiiHas
BeqinunHa.  HenpepwiBHas — ciydaiiHas
BeinunHa. HopmainbHoe pacrperesneHue.
OCHOBHBIE  TIOHSATHS  MaTEMaTHYECKOU
CTAaTUCTHKHU. TOYeuHBIE W WHTEPBAIbHBIC
OLIEHKH  OJEMEHTBl  KOPPEIAHOHHOTO
aHaImn3a
Hroro 96 18




5.4. Ilepevyenn 1a00paTOPHBIX padoT
Jlabopamopuvie 3auamus He npedyCMOmMpPEHbi.

5.5. 3ajanus qis caMOCTOATEIbHON PadOThI CTYICHTOB

/o

Haumenosanue
paznena, TeMbl
IIUCUAIUINHBL

3agaHusl, BONPOCHI, AJIs
CaMOCTOSITENILHOTO U3yUeHUs (3a0aHMus])

O0BeM
JOUCLUIIJINHEBI B
aKaj. yacax

(dhopma oOyueHus

O4dHasa O4YHO-

3a04Hast

Tema 1.
AHanutnueckas
TEOMETPHS

CaMOCTOSTENEHO U3YYUTh OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JIUTEPATYPY MO TEME.
HOI[FOTOBI/ITI) OTBCTHI HA KOHTPOJIbHBIC
BOIIPOCHI:

1. TeopeMa 0 pa3foKeHUU BEKTOpa Mo 6a3ucy

2. JluneiiHble omnepanuu HaJ BEKTOpPaMU B
KOOpAWHATAX

3. JlexapToBa, TMONSApHAs W IFUIMHIpHICCKAS
CHCTEMBI KOOPIUHAT

4. KoopanHatel BEKTOpa, Y KOTOPOTO 3aJaHbI
HayaJio U KOHeI|

5. Jlenenue otpe3ka B 3aJaHHOM OTHOUIEHUHU

6. Hammpaguisironiye KOCUHYChI BEKTOpa

26 40

Tema 2. DieMeHTHI
anreOpoI

CaMOCTOATENbHO H3Y4YHUTh OCHOBHYIO U
JIONIOJTHUTENBHYIO JINTEPATypy 10 TEME.
[ToaroTOBUTH OTBETHI HA KOHTPOJILHBIC
BOIIPOCHI:

1. Bexkrop-cromnber,
BEKTOP-CTOJIOLIOB,
3aBUCHMOCTH U
BEKTOP-CTOJIOLIOB
2. Munop MIPOU3BOJIBHOTO
(ompenenenwue, mpuMep).

3. basucHelif MuHOp (OmpenereHue, MpUMeEp).
Panr maTpuiis! (onpenenexHue, mpumMep).

JIMHEHHAs KOMOMHAIMS
MOHATHA O  JIMHCHHOM
HE3aBUCHUMOCTH  CHCTEMBI

nopsiaka

26 40

Tema 3. Bpenenue B
MaTeMaTHYEeCKUN
aHaJIn3

CaMOCTOATENbHO H3YYHUTh OCHOBHYIO U
JIOTIOTHUTEIHHYIO TUTEPATYPY 1O TEME.
IToAroTOBUTH OTBETHI HA KOHTPOJILHBIE
BOTIPOCHI:

1. Teopema o mepBOM 3aMedaTeILHOM TIpeJIeie
M CJICJACTBUS U3 Hee

2. Teopema 0 BTOpPOM 3aMeyaTelIbHOM Ipeesie
M CJICJACTBUS U3 Hee

3. DKBUBaJCHTHBIC (YHKIUU, UX NPUMCHEHHE
JUIsI BBIYMCIIEHUS IPEJIENIOB

28 40

Tema 4.
Huddepennnansroe
HCYHNCIICHUE

CaMOoCTOSITeIbHO H3Y4UTh OCHOBHYIO U
JIOTIOJIHUTENBHYIO JINTEPATYPY 110 TEME.
[ToAroTOBUTH OTBETHI HA KOHTPOJILHBIC
BOIIPOCHI:

1. Teopema 0
muddepernrpyemMont GyHKINH
2. TlpousBomHas CyMMBbI, MpPOHU3BEACHUS U
4acTHOTO AN HepeHIUPYEMBIX HYHKIHNA

3. IlonHoe ¥ 4YacTHOE IpUpAIIEHHs, YacTHBIC
TIPOHU3BO/IHBIE

4. I'pagyeHT ¥ NpOM3BOIHAS IO HAIIPABJICHHUIO

HECTIPEPBIBHOCTHU

40 58

Tema 5.
WnTterpansHoe
HCUUCJICHUE

CaMOCTOSATEIIBEHO HU3Yy4YUTb OCHOBHYIO U
JAOTIOJIHUTCIIBHYTO JIUTCPATYPY IO TEME.
HOHFOTOBI/ITL OTBCTHI HAa KOHTPOJIbHBIC

40 58




BOIPOCHIL:

1. Oo61me CBOWCTBAa  HEONPEACIICHHOTO
HHTerpaa, OCHOBHEIE TaOaUYHBIE
TIepBOOOpasHEIC

2. OnpeneneHHBI WHTETPAN, TEOMETPHUUECKUI
CMBICJI OTIPEIEICHHOTO HHTEerpaia
3. ®opmyna Herotona-Jletioanma
4. 3amMeHa TMepeMEHHOH B OMNpEICICHHOM

HHTErpane
5. BelpaxeHue JABOWHOIO HHTErpana uepes
IIOBTOPHBIN
6. CkansipHO€ U BEKTOPHOE TOJISl — ONPEeIeIICHHUs
U TIPUMEPHI

7. PoTOp BEKTOpPHOro MOJISI — OINpPEAEICHUE U
npumep. LIUpKyasuust BEKTOPHOTO TOMA —
omnpezaernenue. [loTeHIMansHOE BEKTOPHOE T0JIE,
MIPU3HAK ITOTCHIMATLHOCTH

8. JluBepreHuuss  BEKTOPHOrO  MOJIS  —
ompezaeneHue, npuMep. IIoTok BEKTOPHOTO Mot
— ompezaenenue. ColeHOUJATBHOE BEKTOPHOE
1oJ1e, MPU3HAK COJCHOUJAIBHOCTU

Tema 6.
JuddepenunanbHble
ypaBHEHHS

CaMOCTOATENIBHO N3YYUTh OCHOBHYIO U
JIOTIOJTHUTENBHYIO JIUTEPATypy 110 TEME.
[ToaroToBUTH OTBETHI HA KOHTPOJILHBIC
BOIPOCHI:

1. JdnddepeHimanbHoe ypaBHEHHE, IOPSIOK
T hepeHnInanTbHOTO YpaBHEHUS: ONPEIeIICHHS
1 IPUMEPHI

2. OOmee pemeHHe ¥ OOMUA HHTETPA
i epeHnInanTbHOT0  ypaBHEHHS; HadaJbHbIC
YCIIOBUSI, 9AaCTOE PEIICHUE M YaCTHBIH HHTETPaIL:
OTIpeJICIICHUS

3. VYpaBHeHuss  mepBoro  mopsjgka  C
Ppa3eNIOIUMHUCS TEPEMEHHBIMU

4. OgHOpOIHBIE YpaBHEHUS IEPBOI0 MOPSIIKA

26

40

Tema 7. Yucnosslie u
(byHKIOHAIbHBIE
PpsLIBI

CaMOCTOATENbHO H3YYHUTh OCHOBHYIO U
JIOTIOTHUTEJIHHYIO TUTEPATYPY 10 TEME.
IToArOTOBUTH OTBETHI HA KOHTPOJIbHBIC
BOTIPOCHI:

1. OmpeneneHue W MPUMEP YHCIOBOTO psfa.
Cxomsaumiics u©  pacxomsmuidcs — psx  —
OTIpENICIICHUS X TIPUMEPHI

2.  HeoOxomumplii  MpH3HAK  CXOAUMOCTH
qUCIIOBOTO psia. OOIIMe CBOWCTBA CXOMAITUXCS
pAIOB

3. Ompenenenne u npuMep (GyHKIHOHATBHOTO
psana

26

40

Tema 8. Teopus
BEpOSATHOCTEH 51
MareMaTu4dcCKas
CTaTUCTHKA

CaMOCTOATENbHO H3Y9INUTh OCHOBHYIO U
JOTIOJTHUTENNBHYIO IUTEPATyPy 10 TEME.
IToArOTOBUTH OTBETHI HA KOHTPOJIbHBIC
BOIPOCHI:

1. CiiyuaiiHoe coObITHE, 371eMEHTapHOE COOBITHE
(ucxoJr), MHOXECTBO BCEX BO3MOXHBIX MCXOI0B
(IpOCTPaHCTBO ~ DJIEMCHTAPHBIX  COOBITHIN):
OTIPENICIICHUS K IPUMEPHI

2. Kiaccuyeckas  BEpOATHOCTb,  MPHUMEP
BBIYMCIICHUS KJIACCHYECKON BEPOSITHOCTH

3. CnyyaifHas BeNMWYWHA: OTpeAclieHue |
npumep. DyHKIUs pacnpeneneHus CiaydalHOU
BEITHMIUHBI

4. O6mme croiicTBa (HYHKIIMU pPacHpeleICHHS
CIIy4yallHOM BEJTUYHHBI

5. JuckperHas cinyuailHas BeJIMYMHA U €€

28

42




GbyHKIUA pacnpeaeIcHus

6. MaremaTryeckoe OXHAAHHE CIyYalHOU
BEJIMYUHEI: ONpeeiICHIe, CBOHCTBA

7. Hucnepcus ciay4aitHoI BEJIMYMHBIL:
OINpEeJIeNIEHUE, CBOMCTBA

HToro 240 358

6. PacueTrHo-rpadguueckasi padora

Pacuemno-epaguueckas paboma ne npedycmompena.

7. KypcoBas paGora

Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekrt

Kypcosoii npoexm ne npedycmompen.

9. KonrTpoabHas padora

Konmponvuasa paboma npedycmompena no 3ao0unoti ghopme 0oyueHus

10. OueHo4YHBbIe CpeACTBA [IJsi MPOBeJEHHUS TEKYIIero KOHTPOJIA H
NMPOMEKYTOYHOM aTTeCTANNH

OueHuBaHue pe3yabTaTOB OOy4YeHUS MO JUCHUIUIMHE ¢ YpPOBHSA
c(hOpPMHUPOBAHHOCTH KOMMETEHIIMI (YacTH KOMIIETEHIIMHM) OCYIICCTBIISIETCS B
paMKax TEKYyLIEro KOHTPOJsS YCIHEBAEMOCTH M MPOMEXKYTOYHOM AaTTECTAallMH B
cooTBETCTBHH ¢ DOHIOM OIIEHOYHBIX CPEACTB.

TUoBOHM NepeYyeHb BONMPOCOB K 3a4€TY:

Bonpocsl 115 3auera (1 cemectp)

1.BexTop, uIMHa BEKTOpa, KOJUIMHEApHBIE M KOMIUIAHAPHBIE BEKTOPBI, PABHBIE BEKTOPHI,
CBOOOJHBIN BEKTOP — ONPEEICHUS U TPUMEPHI

2.JIuneiiHble onepaly HaJl BEKTOpaMU — ONPEAEIIEHUS U IPUMEPBI, CBOMCTBA ONIEepaLvii

3.ba3uc — onpexaeneHue u npumep

4.Teopema 0 pa3yioKEHUH BEKTOpa 1o 6azucy

5.JIuHeliHbIe ONepanny HaJl BEKTOPaMHU B KOOPIMHATAX

6.JlexapToBa, NOJISApHAs U IWIMHIPUUYECKAs CUCTEMBI KOOPANHAT

7.KoopauHaThl BEKTOPA, Y KOTOPOTO 3a/1aHbl HAYAJIO U KOHEI]

8.JleneHue oTpe3Ka B 3aJaHHOM OTHOIIEHUN

9.Hampasnsroniyne KOCUHYChl BEKTOpa U MPOEKIIMH BEKTOPa Ha KOOPJAMHATHbBIE OCH

10. CkanspHO€ NpON3BEEHUE BEKTOPOB — ONPEACIECHUE U OCHOBHBIE CBOMCTBA

11. BeipasxkeHne CKalsipHOTO MPOU3BENCHUS Y€pe3 KOOPAUHATHI BEKTOPOB-COMHOXKHUTEIEH

12. ®opmynbl 17151 BBIYUCIEHHS] PACCTOSHUS MEXY TOUKAMU M yIJla MEXy BEKTOpaMu

13. BektopHoe mpou3BeneHHE — oOmpeneneHue W oOmme  cBoiictBa. [Ipu3Hak
KOJUIMHEAPHOCTH BEKTOPOB

14. CmemianHOE  NPOU3BEACHUE
KOMIUIAHAPHOCTH BEKTOPOB

15. ITonmy4unTh BEKTOPHOE YpaBHEHHUE MIJIOCKOCTH

16. IToay4unTh BEKTOPHOE YpPaBHEHUE IUIOCKOCTH, IPOXOIALIEH Uepe3 TPH 3aJaHHBIE TOUKU

17. TeopeMa 0 KOOpAMHATAX BEKTOPa, HOPMAIBHOTO K MJIIOCKOCTH

18. IToayuuTs mapamMeTpu4eCcKoe ypaBHEHNE IPSIMON Ha INIOCKOCTU

19. ITony4nTh KAHOHUYECKOE YPAaBHEHUE MPAMOM Ha MIIOCKOCTH

20. ITonyuuTs ypaBHEHHE IPSIMON B OTpE3Kax

ompeneneHue u obmue cBoiicTBa. [IpusHak



21.

22

33

36.

37.
38.
39.
40.
41.

42

43.

44.

45.
46.
47.
48.

49.
50.

51.

52.
53.
54.
55.
56.
57.
. OKBUBAJICHTHbIE (DYHKIIMH, UX IPUMEHEHUE JUIsl BBIUMCIICHUS NIPENIEI0B

58

TeopeMbl 0 KOOpAMHATax BEKTOPOB, MEPHEHIUKYISIPHOIO M HAIPABIIAIOLIErO Ui
IPSIMOM Ha IIOCKOCTH

. Teopema o npu3HaKe napamuieIbHOCTH IPSIMbIX Ha INIOCKOCTH
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
. [ToBepXHOCTH BTOPOT0 MOPSAKA: IPUBECTU IPUMEP C pa300pOM CBONCTB
34.
35.

[Tony4uuTh BEKTOPHOE M MapaMeTpUUYECKOe YpaBHEHUS IPSMON B IPOCTPAHCTBE
ITonmy4uTh KAaHOHUYECKHE YPABHEHUS MIPSIMOM B IIPOCTPAHCTBE

OJunce — onpeseneHre 1 OCHOBHbIE CBOMCTBA

DoKaIbHOE CBOMCTBO JJUIMIICA

Teopema 0 CBONCTBE JUPEKTPUC ALIUIICA

DokallbHOE CBOWCTBO TUTIIEPOOITBI, CBOMCTBO JUPEKTPUC TUTIEPOOITBI

Teopema 0 CBOHCTBE aCUMITOT rUIEPOOIIBI

[Tapabona — onpeneneHrne 1 OCHOBHBIE CBOMCTBA

Teopema 00 skcueHTpucHTeTe NapadoIbl

OO01re NoHATHA O MOBEPXHOCTSIX BpallleHuUs

O6HII/I€ IMOHATHUA O HUIMHAPHYCCKUX IMOBEPXHOCTAX

Martpuiia — Jnath onpeieicHHEe W TNpUBECTH mnpuMep. JIMHeWHbIe omepanuyd Haj
MaTpulaMU — OIPENEIEHUs, CBOMCTBA, IPHUMEPHI. TpPaHCIIOHUPOBAHME MATPULBI —
olpeieNieHue, IpUMep

Onpenenurens KBaJpaTHOM MaTpHIbl IPOU3BOJIBHOIO MOPSAAKA — JaTh ONpPEIEICHUE,
MPUBECTH MIPUMEP BBIUMCIICHUS Yepe3 Pa3ioKEeHHUE 10 MEPBOH CTPOKE

CdopmynupoBaTh 6€3 T0Ka3aTeIbCTBA CIACAYIONINE TEOPEMBI:

- 00 ompenenuTeIe TPaHCIIOHUPOBAHHOM MaTPHIIHI,

- 0 IEPECTAaHOBKE CTPOK B OMpPEICIUTEIE,

- 0 Pa3JIOKEHUU ONPEICITUTES 110 IPOU3BOJIBHOM CTPOKE (CTOJIOITY)

OO0mue cBOMCTBA ONpeaeTuTeNeH

. BCKTOp—CTOH6CH, JIMHEMHas KOM6I/IHaHI/I$I BCKTOp—CTOJ'I6I_[OB, MOHATUS O JIMHEHHOM

3aBUCHUMOCTH M HE3aBUCUMOCTH CHCTEMBI BEKTOP-CTOJIO110B

MuHOop mNpoM3BOJBHOIO IOpsAaKa (ompeneneHue, npumep). basucHeli  MHHOD
(ompenenenue, mpumep). Panr marpunbl (onpexaenenue, npumep). ChopmynuposaTts 6€3
JI0Ka3aTeNIbCTBA TEOPEMY O PAHI'€ MAaTPHUIIBI.

Cucrema nuHelHbIx anreOpanueckux ypaBHeHudt (CJIAY), wmarpuma CJIIAY wu
pacmmpenHas Marpuna CJIAY — onpenenenus u npuMepsl.

Teopema Kponekepa-Kanemm

ITpaBuiio Kpamepa

YMHOXkEHNE MaTpUL] — OIIPEIeIICHNEe, CBOMCTBA ONIEPALMH, IPUMEP

OOparHass marpuna — ompeneneHue. CBOHCTBa onepalnuu OOpalleHuss MaTpHIIbL.
ChopmynupoBath 0€3 T0Ka3aTeNbCTBA TeOpeMy 00 00paTHOI MaTpHIle

CoOcTBEeHHBIE BEKTOPBI U COOCTBEHHBIE UHCIIA KBAIPATHOW MaTPHUIIbI

Anrebpanueckass ¢opMa KOMIUIEKCHOTO uHKcia; apudMeTHYecKHe OIepanuud HaJ
KOMIIJIEKCHBIMHU YUCIIaMH, IPEICTABICHHBIMU B anreOpanyeckoit popme
Tpuronomerpuyeckas (popmMa KOMIIJIEKCHOTO YKCIa; YMHOXKEHUE, IeJIEHUE U BO3BECHHE
B CTEIIEHb KOMIUIEKCHBIX YHCEIl, IPE/ICTAaBICHHBIX B TPUTOHOMETpHUYECKON opme
W3BriedeHre KOpHs CTENEHU N U3 KOMITJIEKCHOTO YHCIIa

Yucnosas Gynkuus. CBOHCTBA YHUCIOBBIX (QYHKIIMN

[Ipenen pyHKuMH B TOUKE

HenpepsiBHOCTh QyHKIIMYN B Touke. Kitaccudukarys Touek pa3pbiBa

Teopema o iepBoM 3aMedaTeIbHOM IpEesie U CIeICTBUS U3 Heé

TeopeMa 0 BTOpOM 3aMeydaTeIbHOM IIPEEIIe U CIEICTBUS U3 HEE



Bonpocsl 1J1s1 3a4eTta ¢ oueHkoi (3 cemecTp)
1.uddepenunansHoe ypaBHeHUE, NOPAJOK AU (HEepeHINATBHOIO YPAaBHEHUS: OIPEACICHUS
U IIPUMEpBI
2.00mee pemeHue U oOmMM uHTErpan Iup@epeHIHaTIbHOI0 ypaBHEHMS; HadalbHbIC
YCIIOBUS, YaCTOE PEILICHUE U YACTHBIA MHTETpaJl: ONpEACICHUs
3.YpaBHeHMsI IEPBOT0 MOPSIKA C pa3AeIAIOIIUMUCS IEPEMEHHBIMU
4.01HOpOAHbBIE YpaBHEHMSI IEPBOTO MOPSAKA

[/
5.Pemenne nuHeiiHoro ypasuenus nepsoro nopsiaka Y HOWP~FCOIveronom sapuauun
MIPOU3BOJIbHON TOCTOSIHHOM
6.YcioBue JIMHENHOMN HE3aBUCUMOCTHU YaCTHBIX peleHuit YpaBHEHUS

GRS GO
7. Teopema 06 061weM pelieHnn ypasHenus S FORA AT S
8.Teopema 06 061ueM pewienny ypastenns S HOBA RS
9.IToay4uts OOIIEE pELIEHUE YPABHEHHUS SIS %r?nﬁﬁt

JICHCTBUTEIIbHBIX HEPABHBIX KOPHEW XapaKTEPUCTUYECKOTO YPABHEHUS

-~
10. ITonyunts oblLiee pelIeHHe ypaBHEHUS R g sSa = s (Te = —] %M@t
PAaBHBIX JEHCTBUTENBLHBIX KOPHEH XapaKTepUCTHUECKOTO YPABHEHHUS

11. [Tonyunts oOIIEE pELIEHHE YPABHEHMS W%ﬂ@t

KOMIIJICKCHBIX KOpHeI/I XapPaKTCPUCTHICCKOI'O YPABHCHUA

12. Pemenne ypashenns SZESIMEFIRS GFBF= 2 ¥ oW Fooilbenenennbx

ko3 purmeHToB
13. Pemenune cucrem nuddepeHnanbHbIX YpaBHEHHN

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

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

16. Pemienue ypaBHEHH, HE COJIEpKAIMX B IBHOM BHUJI€ HE3aBUCUMYIO [IEPEMEHHYIO

17. CnyyaifHoe coOBITHE, 3J€MEHTapHOE COObITHE (MCXOJ]), MHOXECTBO BCEX BO3MOXKHBIX
UCXOJ0B (IIPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHI): OMPENEICHHS U IPUMEPHI

18. [IpousBenenue, cymMMa, pa3HOCTb CIy4YalHBIX COOBITHI, NMPOTHUBOIMOJIOKHOE COOBITHE:
ONpPENETEHUS U IPUMEPBI

19. HecoBMecTnMble ciydaiiHble COOBITHS, TOJIHAs Tpynmna COOBITUH: OIpeNeNeHus |
PUMEPBI

20. Knaccnueckast BEpOATHOCTb, IPUMEP BBIUUCIICHUS KJIACCUYECKON BEPOATHOCTH

21. 'eomeTpuueckast BEpOSITHOCTb, IPUMEDP BBIYMCIECHUS T€OMETPUUECKON BEPOSITHOCTH

22. Axcuomsl TeopuH BeposiTHOCTEN. CIeICTBUS U3 aKCHOM

23. TeopeMa CI0KEHHUS BEPOATHOCTEN

24. Teopema yMHOXEHUS BEPOATHOCTEN

25. ®opmyrna nonHOM BeposiTHOCTU U popmysl baiieca

26. IlocnenoBaTeIbHOCTD UCTIBITAHUM 110 cXeMe bepHyIu: onpeaeneHue u npumep

277. ®opmynsl beprymm

28. JlokanbHast W UHTerpaibHas TeopeMbl MyaBpa-Jlanmnaca (chopmynupoBath 06e3
JI0Ka3aTeIbCTBA)

29. CnyyaiiHas BeJMuMHA: onpeaeneHue U npumep. OyHKUIUSA pacnpenesieHus ciaydailHou
BEJTMYMHBI

30. O6uue cBoiicTBa GYHKIMU pacHpeeNCHHsI CITy4aifHOW BEITMYMHbI

31. JuckpeTHas cnyyaiiHas BeJIMuMHA U €€ QYHKIIUS pacipeeeHUs

32. HenpepbiBHast ciydvaiiHas BenuyrMHAa H ee (QyHKUus pacnpeneneHus. I[InoTHOCTH
BEPOSATHOCTEH U €€ OCHOBHBIEC CBOMCTBA

33. MaremaTHueckoe OKUJaHUE CIy4aliHON BEIMUYNHBL: OIPEEICHNE, CBOWCTBA

34. lucniepcusi Cly4ailHOW BEIUYUHBIL: ONIPEACIeHUE, CBOMCTBA

35. HopmanbHO  pacripeesieHHas — ciydailHass  BEJIMYMHA  BEPOSITHOCTh  IMOMaJaHUs
HOPMAaJIbHOM CITy4ailHOM BEJTMYMHBI B 3aJJaHHBIA HHTEPBAJ



36. 'enepanbpHas COBOKYIHOCTb, BBIOOPKA; BBIOOPOUHAsI CPEIHSS M BBIOOPOYHAsS JUCTIEPCHUS;

,I[OBepI/ITeJ'IBHHﬁ HHTEPBAI U TOBECPUTECIIbHAA BEPOATHOCTDH

37. KoppensmonHoe nose, K03ppuiueHT Koppensun npsmas perpecciu
38. OnpeneneHre W TpPUMEpP YHUCIOBOro psana. CXOmSIIMIACA W pacXomsAUIuucs psia —

OIIPEJEICHUS U IIPUMEPBI

39. HeoOxoauMbIil MPU3HAK CXOJUMOCTH YHCIOBOTO psga. OOImMe CBOMCTBA CXOISAIIUXCS

psAIOB

40. ITpusHak cpaBHEHUS IS 3HAKOTIOIOKHUTEIBHBIX PSIOB

41. Ilpuznak Jlanambepa

42. ITpuznak Komm

43. nterpaybHblid MPU3HAK CXOJIUMOCTH

44. Ilpuznak Jleitoauma

45. OnpeneneHue u mpuMep aOCOTIOTHO CXOISAIIETOCS psiaa

46. Onpenenenve u npuMep PyHKIHOHAIBHOTO psia

47. CrenenHoit pan. Paguyc cxoauMocTH CTETIEHHOTO psija

48. Psan Teiinopa. Psaapl Telinopa OCHOBHBIX 3JIEMEHTapHBIX (QYHKIIUN
49. Tpuronomerpuueckuit pag Oypoe

Tumnosoiu nepeyeHb BONMPOCOB K IK3aMEHY:

Bonpocsl 1151 3k3amMeHa (2 ceMecTp)
[IpousBonnas GyHKIMU B TOUKE: ompenaeneHue, npumepsl Oyukius, auddepennupyemas
B TOUKE: OIIPEIEICHNE
Teopema o npousBoaHoi auddepenupyemoii GyHKIUN
Teopema o HenpepbIBHOCTH U hepeHpyemMoit ¢yHKINN
I'eomeTpuueckuii cMbici npou3BoAHON 1 Auddepennnana
[Ipown3BoiHbEIE BTOPOTo U 00Jiee BEICOKUX MOPSIKOB
[Ipowu3BoHAsS CyMMBI, TPOU3BEACHHSI U YACTHOTO AU PepeHInpyeMbIx HyHKITUI
[IpownsBoHas oOpaTHON PyHKIMU
[IpousBoHas CIIOXKHON PYHKIIHH
Teopema @epma u Teopema Pouist

. Teopema Komm u reopema Jlarpanxka

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

. IlpeacraBnenne GpyHKIuu ¢ nomolinpto popmyssl Telnopa

. [Ipy3HaK MOHOTOHHOCTH (PYHKIIMU

. DKeTpeMyM (DYHKIMH: OTpe/ieIeHre U IpUMep

. HeoOxonumbie ycnoBus skcTpeMyma (pyHKIIMH OJHOM IepeMeHHO

. JlocTaTouHble yCIOBUS dKCTpeMyMa (DYHKIIMH OJHOW MEepEeMEHHOMN

. JlocTaTouHbIE YCIOBUS SKCTpEeMyMa JUIsl (PYHKIIMU, UMEIOIIEH BTOPYIO TPOU3BOIHYIO
. Bemyxknocts ¢pynkiun BBepx (BHM3). Touku neperuda

. HeoOxomumeble ycoBus HaTMYKs TOUKH repernda

. JlocTaTouHble YCIOBUS HAJIMYUSA TOUKH Meperunoda

. HaknoHHbIe ¥ BepTUKaJIbHbIE aCUMITOTHI rpaduka QyHKINH

. I'padux QpyHKIIMM IBYX MEPEMEHHBIX, OKPECTHOCTh TOUKH Ha KOOPAMHATHOM IJIOCKOCTH
. [Ipenen pyHkunu IBYX NepeMEHHBIX, HEIPEPHIBHOCTD (PYHKINU ABYX MEPEMEHHBIX
. IlonHOE M YacTHOE MpUpalEHNs], YACTHBIE IPON3BOHBIE

. Auddepenunpyemas GyHKUIUSA ABYX MepEMEHHBIX

. Teopema 0 mpou3BOIHON CIIOKHON (PYHKIIMHU JIBYX EPEMEHHBIX

. I'panueHT u npou3BoHas IO HAIPABJIECHUIO

. OKeTpeMyM (QYHKIIMH JBYX MTEPEMEHHBIX, HECOOXOIMMBIE YCIOBHUS SKCTpEMyMa

. JlocTaTouHble YCIOBUS dKCTpeMyMa (PYHKIMH JBYX MEPEMEHHBIX

. [lepBooOpasnas GyHKIIUH, HEOTIPEACTECHHBIN HHTETpa



31. Teopema 0 MHOKECTBE IEPBOOOPA3HBIX (QYHKIIUU

32. OO0ume cBOMCTBA HEOIPEAEICHHOIO0 HHTErpasia, OCHOBHBIE TAOJIWYHBIE TIEPBOOOpa3HbIE

33. 3ameHa nepeMeHHOM B HEOIIPEACIICHHOM UHTErpaJie

34. VluterpupoBaHue 10 YacTsAM JJIsl HEONPEAEeIECHHOr0 HHTErpaia

35. OnpezneneHHbli HHTErpall, FTEOMETPUUYECKUI CMBICI OIIPEIEIIEHHOIO UHTErpajia

36. ®opmyna Herorona-JIeiiOnuia

37. 3ameHa nepeMEeHHOM B OIPEICICHHOM MHTErpajie

38. MHTerpupoBaHue 1o YacTsAM JAJIs ONPEAEICHHOI0 HHTETpaia

39. HecoOCTBEHHBIE HHTETPANIBI: IIPUMEPHI CXOASAIIETOCS U PACXOAALIETOCS HHTETPAJIOB

40. OnpeneneHue 1 reOMETPUUYECKUN CMBICIT ABOMHOIO MHTErpajia

41. Onpezenenuie U NpuMep NOBTOPHOTO UHTErpaja

42. BelpaxkeHue JBOMHOTO MHTErpaia yepe3 NOBTOPHBII

43. 3aMeHa IEpEMEHHBIX B ABOMHOM MHTEIrpaje

44. Onpenenenre ¥ OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOTO UHTETpaja Mo JJIUHE AYTH

45. OnpeneneHre 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOTO UHTETPajia 10 KOOpAUHATAM

46. ®opmyna ['puna

47. HeoOXoauMble M OCTATOYHBIE YCIOBUS HE3aBHCUMOCTH KPHUBOJMHEHHOTO MHTErpaia OT
MyTU UHTETPUPOBAHUS

48. CkansipHO€ U BEKTOPHOE I10JIsI — ONPEAEICHUS U IPUMEPHI

49. PoTop BEKTOpPHOTrO MOJsA — OmpeselieHne u npumep. LIMpKyssnus BEKTOPHOTO MO —
onpeaenenue. [loTeHManbHOE BEKTOPHOE 110JI€, IPU3HAK MOTEHIIMAIBHOCTU

50. luBepreHiusi BEKTOPHOTO MOJsI — ompeneieHue, npumep. [1oTok BekTopHOro momus —
onpeaenenue. CoaeHOUJaIbHOE BEKTOPHOE I10JI€, IPU3HAK COJIEHOUJAIbHOCTH

51. ®opmynsl ["aycca-Octporpanckoro n Ctokca

TunosBble TeCTOBLIC 3aIaHUA:

1. Jlna paHHON MaTpuibl A HOCTPOMTH OOpaTHY0 MaTpuily A, BBIIONHHTH HpOBEPKY

ATAAN AT

3 21
A=|2 3 1
2 1 1

2. UccrenoBats Ha HEMPEPHIBHOCTh (GyHKIUIO Y = f(X), HAWTH TOYKU pa3pbiBa M
onpenenuTh ux poj. [loctpouts cxemaruueckuii rpaduk QyHKITHH.

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

f(x) = 6 — 5X mp  1<x<3;
X-3 npu X >3.
3. Boruuciiuts mnomas GUrypsl, orpanudenHoi muauamu y = 1/(1 + %) , y =x%/2.

4.C IMOMOILIBIO JBOMHOTO HUHTCETpajia HaWTH 00bEM TCJIa, OrPAHUYCHHOT'O ITOBECPXHOCTAMMU,

YpaBHEHUS KOTOPHIX 3aaHBI. eSS e e

5. Haiitu obmiee pemeHue qudepeHnaIb-Horo ypaBHeHUs xy'-2y = X3¢,
6. It JaHHOM TUCKPETHOW Cay4yailHOW BEIMYMHBI IOCTPOUTH Pl pacipenesneHus U GyHKIUI0
pacnpenenenus. Haiitu ee MmaTeMaTnyeckoe 0>kKMIaHUE U TUCIIEPCHIO.

IIpumepsl BONPOCOB JIs1 ONpoca:
1. Onpenenutenb KBagpaTHONM MaTpPHIBI MPOU3BOJIBHOTO MOpSAAKAa — JaTh OINpENeSICHHE,
NPUBECTH MPUMEP BBHIUMCIICHUS Yepe3 Pa3iokeHUe 1o MepBOi CTPOKe
2. llpencraBnenue GyHKIMM ¢ moMotibio Gopmynsl Teitmopa
3. CxanisipHO€E U BEKTOPHOE I10JISI — ONIPEAEIICHUS U IPUMEPDI



4. Ilpu3Hak cpaBHEHHUS JIs1 3HAKOTIOJIOKUTEIIbHBIX PSJIOB
5. Maremaruueckoe OKMAaHue CIy4ailHON BEJIMYUHBI: ONpeIeICHHE, CBOMCTBA

IIpumepsbl TeM rpynnoBbIX JUCKYCCHIA:
He npedycmompenul

TeMaTnka HHAUBUAYAJIbHBIX IPOEKTOB:
He npedycmompenul

TemaTuka 3cce

He npedycmompenul

Tunosble 3alaHMiA 1JIA MPAKTHYCCKUX 3aHATHH

1. Pemuthb cucTeMy JIMHEHHBIX ypaBHEHUM MeTo0M [aycca.
3X1 X X3 HXatX5=5, 2X1-Xo+3X3=4, S5Xo+6X3tXa=11.

2. TToctpouts rpaduk GyHKIIUH AVoE S 2N ><ycnonp3ys 001y CXEMY MCCIIEI0BAHMS
(GYHKIHH.
3. BeIuMCIUTh JUIMHBI YT KPUBBIX, 33JaHHBIX CIEAYIOIIUMHU YPABHEHUAMUI

y = Xx*/4 — 0,5InXx, 1<x<2.
4. HaiiTu ¢ NOMOUIbIO XapaKTEPUCTUYECKOI'O YpaBHEHHUS OOlIee pelIeHue CHUCTEMBI
Qg depeHraIbHbIX ypaBHEHAN X1'+X1-3X2=0, X2'-2X1=0.
5. Paznoxurs ¢ynknuto TOO —e™ psang @ypre B ykazanHoM uHTepBane (-2,2). Iloctpouts
rpaduk 370l pyHKIMH U TpaduK CyMMbI IOJTydyeHHOro psga Dypebe.

6. BpluuciuTh KpUBOJMHEHHBIH HMHTErpajg BTOPOro poja -.l_ = - ! B%I)

3alaHHOM MuHUKM L— oTpe3ok npsamoit, ot Touku (0;0) go (7 ;27).

7. JIBa aBTOMara MpPOM3BOJAT OJUHAKOBBIE JleTanu. [IpoM3BOAMTENBHOCTH NEPBOIO aBTOMAaTa
BJBO€ Oouibllle MPOM3BOAUTENBbHOCTH BTOporo. Ilepswiii aBromar mpousBoautr 60% neraneit
OTJIMYHOTO KayecTBa, a BTopoi — 84%. Haynauy B3siTast netanp oka3ajlach OTIMYHOIO KayecTBa.
Haiiti BeposITHOCTB TOTO, YTO 3Ta JIETab MPOU3BEICHA TEPBHIM aBTOMATOM.

TumnoBble 3a1aHNs 1JIsi KOHTPOJIbHOMH PadoThI
1. Tansl koopauHaThl Touek A1(0;3;2), Ax(-1;3;6), A3(-2;4;2), A4(0;5;4).. I3BecTHO, 4YTO OTpE3KU
A1Az, AiAs3, AtA4 SBIIIOTCS CMEXKHBIME pebpamu napaenenunena. TpedyeTcs HallTh:
1) nnuny pedpa AiAz;
2) yron mexay peopamu AlA; u AlAsz;
3) muomaak rpaHu, comepkaiiei BepmuHbl A,A2,A;z ;
4) o0Bem mapaienenumnea;
5) ypaBHEHHE MPSIMOU, TPOXOJISIICH uepe3 BepIuHy A BI0JIb THAarOHAIIN MapajuIeIenuIe/a;
6) ypaBHeHHe TuIOCKOCTH A1A2A3;
7) yron mexay peopoM AiAs 1 rpaHblo, coaepxkarieit BepmmHbl Ai,A2,Az;
8) pacctosiHue OT BepiiuHbI A4 110 miiockocT Ar,A2,A;z.
2. lano ckanspHoe mone U = U(X,y). TpeOyercs:
1) cocTaBuTh ypaBHEHHE JIMHUH YPOBHS U = C U OCTPOUTH ITY JIMHUIO;

2) B TouKe A HAWTH TPaMEHT U NPOU3BOIHYIO 110 Hanmpasiaenuio Bektopa AB ;
3) B TOUKEe A MOCTPOUTH KacaTeJIbHYI0 U HOPMaJlb K JIMHUU YPOBHS, MOTYYUB UX YPAaBHEHUS.
U=x2+4y%+4x + 4y, C=13, A(l, -2), B(2, 4).

><
3. Paznoxute pyHKIHIO T— -B PsIJ] IO CTETICHSM X .



4. Tpu crpenka CTpeNsiOT MO Lenu. BeposTHOCTH monajaHusi B LENb NEPBBIM, BTOPBIM, U
TpEeTbUM CTpeiaKkoM paBHbI cooTBeTcTBeHHO 0.7, 0.8 u 0.9 . OnpenenuThs BEpPOSTHOCTh, YTO B
1eJ1b [10M1a/1aeT TOJIbKO OJMH U3 CTPEIIKOB.

11. YueOHO-MeTOAHUYECKOE O0ecTIeueHre JUCIUTIIIHHBI

11.1. Pexomenayemasi JJuTeparypa

1. BneBa, A. M. Jluneiinas anreOpa. AHajauTHYECKas reoMeTpHs : yaeOHoe mocobue / A. M.
Wenesa, I1. U. [lpunynkas, U. 1. Yepasix. — 5-¢ u3a. — HoBocubupck : HoBocubupckuii
rocyJapCTBEHHBIN TexHuueckui ynusepcutet, 2019. — 183 c¢. — ISBN 978-5-7782-3868-8. —
Tekcr : snexkrponnslit / [ludposoit oOpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/98793.html (mara obpamenus: 19.11.2022). — Pexum mocryma:
JUTSL aBTOPU3UP. TIOJIb30BaTENEH

2. KynukoBa, H. A. Jluneiinas anreOpa. AHanutuueckas reomerpus. JuddepeHunanbHoe u
uHTerpanbHoe ucuucienus. uddepeHnnanbapie ypaBHEHUS | yueOHO-METOAnYECKoe nmocodue /

H. A. Kymuxosa, O. B. ®aneeBa. — Camapa : CamapcKkuii TOCyIapCTBEHHBIH TEXHUYECKUA
yauBepcuter, ObBC ACB, 2019. — 86 c¢. — Tekcr : onekrponHblii // Hudposoii
00pa3oBaTEIIbHBIN pecypc IPR SMART : [caitT]. — URL:

https://www.iprbookshop.ru/105212.html (mara oGpamenusi: 19.11.2022). — Pexxum poctyma:
JUJIs aBTOPU3HUP. TIOJIH30BATEIICH

3. Hexensckas JI.A. JlupdepeHunanbHple ypaBHEHHsS TIEPBOTO M BBICHIMX TMOPSAKOB
[DnekTpoHHBIH pecypc]: ydeOHoe mocoome/ Hexenbckas JILA.— DIEKTpOH. TEKCTOBBIC
nannble.— Tomck: M3aatenbcTBO TOMCKOTO rocy1apcTBEHHOT0 yHUBepcuteTa, 2022.— 154¢c.—
Pexxum noctyna: https://ipr-smart.ru/125529 — IPR SMART, no naposto

4. Marematuueckuii ananu3 u auddepeHlranbHble YpaBHEHUA. 3aladydl M YIPaKHEHUsS !
yaeOHoe nmocodbue / B. B. Bmacos, C. 1. Mutpoxun, A. B. Ilpomkuna [u ap.]. — 3-e u3ma. —
MockBa : Untepner-Yuuepcurer Mudopmarmonnsix Texnomoruit (MHTYUT), Ait Ilu Ap
Menaua, 2020. — 375 c. — ISBN 978-5-4497-0657-7. — Tekcr : snextponnsiil // Hudposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/97549.html (mara oGpamenus: 19.11.2022). — Pexum mgoctyma:
JUTSL aBTOPU3UP. TIOJIb30BaTENEH

5. bypoB, A. H. Maremarnueckuii ananus. [lpuknanneie 3amaun : y4eOHO-METOAMYECKOE
nocooue / A. H. bypoB, H. I. BaxpymeBa. — HoBocubupck : HoBocubupckuii
roCcy/1apCTBEHHbI TeXHUYeckui yHuBepcurer, 2018. — 79 c. — ISBN 978-5-7782-3649-3. —
Texkcr : anexktponnslit // Ludposoit odpazoBarensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91388.html (mara o6pamenus: 19.11.2022). — Pexum nocryma:
JUTSL aBTOPU3UP. TIOJb30BaTENEH

6. Maremarnueckuil aHanu3. KpHBOJMHENHHBIE M TOBEPXHOCTHBIE MHTETPANbl. DJIEMEHTHI
teopuu mnoiiss. COOPHMK MHIMBHIYaJIbHBIX 3a/aHUi : yueOHoe mocobue / cocraButenu . B.
Henorubuenko [u mp.], mox penakmueit I'. B. Henoru6uenko, O. B. Illepemer. — HoBocubupck
: HoBocuOupckuit rocyaapcTBeHHBIN TexHuueckuid yuusepcuteT, 2019. — 71 ¢. — ISBN 978-5-
7782-3996-8. — TexcT : anextponHblit / Lludposoii obpazoBarenbubiii pecypc [IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/99188.html (mata oGpamenus: 19.11.2022). —
Pexum noctyna: aist aBTOpU3Hp. MOJIb30BaTeNnei

7. JIuxaueB, A. B. Beenenue B TeOpHIO BEpOATHOCTEH U MAaTEMAaTHUECKYIO CTaTUCTUKY : yueOHOe

nocobue / A. B. JluxaueB. — HoBocubupck : HoBocubupckuii rocyjapCTBEHHbIN TEXHUYECKUN
yauBepeuteT, 2019. — 102 c. — ISBN 978-5-7782-3903-6. — TekcT : 31eKTpOHHBINA //
[Mudposoit  obpazomBarensHBIi  pecypc IPR - SMART :  [caiir]. —  URL:

https://www.iprbookshop.ru/98696.html (mara obpamenus: 19.11.2022). — Pexum pgocryma:
JUTsL aBTOPU3UP. TIOJIb30BaTeNIeH

8. Mexennass, H. M. OcCHOBBI TEOpUH BEpPOSTHOCTEM M MATEMATHMUYECKOW CTATUCTUKHU.
Martepuanbl Jyisi TOATOTOBKM K CEMHUHAPCKUM 3aHATHAM : ydeOHO-MeToaudeckoe mocodue / H.


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

M. Mexennas, 1. A. PynakoB. — MockBa : MOCKOBCKHI TOCYAapCTBEHHBIM TEXHUYECKUU
yHuBepcuteT umenu H.D. baymana, 2018. — 120 c. — ISBN 978-5-7038-4917-0. — Tekcr :
anektpoHHblt // Ludposoit obpaszoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/110783.html (mata obOpamenus: 19.11.2022). — Pexum poctyma:
JUTSL aBTOPHU3UP. TIOJIb30BaTENCH

9. CepebpsixoB A.B. Bemenue B Teopuio rpadon: Yue6. mocodbme / A.B.CepeOpsikoB. —
Caparos: Capar. roc. texn. yu-tr, 2009. — 36 c. — ISBN 978-5-7433-2082-0 URL.:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=6260&rashirenie=doc
(mata obOpamenus: 26.08.2022). — Pexxum goctyna: Uit aBTOPU3UP. TOIb30BaTENCH

10. CepebpsixoB A.B. DineMeHTapHBI Kypc MaTeMaTH4eCKOW JIOTMKH: ydeD. mocobue /
A.B.CepebpsixoB — Capatos, Capar.roc.texH.yH-T, 2011. 32 c. URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=81 1 9&rashirenie=doc
(mata obpamenus: 26.08.2022). — Pexxum qoctyna: s aBTOPU3UP. MOJIb30BaTENeH

11. Wccnenosanue omnepanuii. W36pannble riaBbl: y4eb. mocobue / A.B. Kpsicbko,
A.B. Cepe0bpsiko, FO.H. Harap. Caparos: Capar.roc. Texs. yH-T, 2014. 52 c. ISBN 978-5-7433-
2764-5 URL: http://techn.sstu.ru/WebLib/22376.pdf (nara obGpamenus: 26.08.2022). — Pexxum
JIOCTYTIA: JIIsl aBTOPU3UP. TIOJIB30BaTEIEH

12. CepebpsikoB A.B. DnemeHTsl KOMOMHATOPHOTO aHAIW3a B 3a7lauaXx TEOPUU BEPOSATHOCTEU U
MOJIEIISIX CITydaiiHbIX TpadoB: yueoHoe nmocodue / A.B.Cepebdpsikos, B.B.Hosukos, }0.H.Harap.
— Owurensc: U3n-so OTU (punuan) CI'TY umenu arapuna FO.A., 2019. 52 c. ISBN 978-5-
9907991-9-6 URL: http://techn.sstu.ru/WebLib/30297.pdf (nara obGpamenus: 26.08.2022). —
Pexum noctyna: asst aBTOpU3HP. MOIb30BaTENEH

11.2. Ilepuoguyeckue U3TAHUA
He ucnonv3zyromesn

11.3. HopmaTuBHO-IIpaBOBbIEC AKTHI U HHBIE IPABOBbIE JOKYMEHTbI
He ucnonvzyromes

11.4 IlepeyeHb 3JIEKTPOHHO-00pa30BaTeJIbHBIX PECYPCOB
1. YdeOHO-MeTONMYECKHE MaTepHasibl IO JUCHUILIHHE «MareMmaTuka
(anmexkTpoHHBIN 00pazoBaTenbHbIN pecypc pazmenied B MOC DTU (punman) CI'TY

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

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

11.5 D1eKTPOHHO-0MOIMOTEYHbIE CHCTEMbI

1. O9BC «IPRbooks» https://www.iprbookshop.ru

2. OBC «Jlanby https://e.lanbook.com

3. OBC «elibrary» https://elibrary.ru

4. 9bC «kKOHCVYJIbTAHT CTYJAEHTA» https://www.studentlibrary.ru

11.6. Pecypcbl HHPOPMALNMOHHO-TEJIEKOMMYHUKAINIMOHHOW  CeTH
«AnTepHET»

1. https://openedu.ru - HanimoHanpHbIi MPOEKT OTKPHITOTO 00pa30BaHuUs

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 U JJIEKTPOHHBbIE 00pa30oBaTeJIbHbIE pecypchl B popmax,
aJANTUPOBAHHBIX [UIS CTYACHTOB ¢ OIrPAHMYEHHBIMH BO3MOKHOCTAMH
310POBbA (IJI TPYII M MOTOKOB ¢ TAKUMHM CTYACHTAMH)

1. ApantupoBanHas Bepcuss ObBC  «KoHCynbTaHT —CTyAeHTa», I
WCIIOJB30BaHUs HMHBAIMJAMH U JIUMIAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
310POBBSA

Obyuarowuecs uz yucia uneanuoos u auy ¢ OB3 obecneuenvt neuamuvimu u
(unu)  2NeKMPOHHLIMU — 00pa30éamenvbHbMU  pecypcamu 8  ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUIM UX 300PO8bS.

12. UndopManMOHHO-CNIPABOYHBbIE CHCTeMbl W HNpodeccHOHATbLHBbIE
0a3bl JTaHHBIX

OOyuaromuMcst obecriedueH aoctyn (yIajJeHHBIM JOCTyI), B TOM YHCIE B
cilydae IPUMEHEHUS AJIEKTPOHHOTO O0yUeHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM, K COBPEeMEHHBbIM MpodecCUOHATBHBIM 0a3aM  JaHHBIX U
MH(OPMAITMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
1. CrpaBouHas npaBoBasi cuctema «KoHcynbTanT [1mrocy.

12.2 IlepeyeHb npogeccuOHATBHBIX 023 JAHHBIX
1. https://openedu.ru - HanimoHanbHBIA MPOEKT OTKPHITOTO 00Opa30oBaHUs
2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

12.3 IlepeuyeHr MHGPOPMAUMOHHBIX TEXHOJIOTHIl, HUCHOJb3yeMbIX HNpPH
OCYHIeCTBJIEHMH 00pa30BaTeJIbHOIO MNpoLecca M0 AUCHHUILIMHE, BKJIKYAs
nepeyeHb MPOrpaMMHOI0 odecredeHust

OOGpazoBaTeNbHBIM MpolIeCC MO IUCHUIUIMHE oOecredeH HeoOXOIUMbIM
KOMITJIEKTOM JIMIICH3MOHHOTO M CBOOOJHO PACIPOCTPAHIEMOTO MPOrPaMMHOIO
oOecrieyeHuss, B TOM YHCIIC OTEYCCTBEHHOTO IMPOM3BOACTBA  (ITOIJICIKUT
OOHOBJICHUIO MTPU HEOOXOJIMMOCTH).

1) Jlunen3noHHOE MpOrpaMMHOE 0OecTieueHre

omepanuoHHas cuctema Windows-7

2) CBob6oaHO pacmpocTpaHsieMoe MPOorpaMMHOE oOecTieueHre

nakeT oducHpIx npunoxxenunii LibreOffice 7.4.0

Kaxnprii  oOyuarommiicss B TEUYEHHE BCEro mepuoja OOydeHHUs
oOecrieuynBaeTCs WHIANBUIYATbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOJMOTEUHON CHUCTEME M JJIEKTPOHHOM MHGOPMAIMOHHO-00pa30BaTEIbHON

cpene.


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

13. MaTepuajibHO-TeXHUYECKOe oOecreyeHmne

Yuebnas ayoumopus ons nposedenus 3anamutl 1eKYUOHHO20 MUNA

YKOMIUIEKTOBaHA  CHENMATM3UPOBAHHON MEOeNbl0 M TEXHUYECKUMHU
cpenctBamu o0yuenus: 20 cronos, 40 cTynbeB; pabouee MECTO IMpenojaaBaTes;
MapkepHas gocka; mnpoektop BENQ 631, craninoHapHbBIN MPOESKIIMOHHBINA SKpaH,
cucTeMHbli OJiok (Atom2550/41'6/500, kimaBuatypa, MbIIIb) MOJIKIIOYEHHBIH B
CETh C BBIXOZOM B MHTEpHET W MOCTYymOM B HWH(POPMAIMOHHO-00Pa30BaTEIHHYIO
cpeny OTU (puwmman) CI'TY wumenm [arapuna HO.A., ydeOHO-HarisgHBIC
noco6wusi, 00eCreurBaoIIe TEeMaTHYECKIEe WLTIOCTPAIMK 0 pabodeil mporpaMme
JUCITUTUTHBI.

Vuebnas ayoumopus O0nsa npogeoenusi 3aHAMUL NPAKMUYEcKo20 munda,
meKywe2o KOHMPONS U NPOMENXCYMOYHOU ammecmayuu, 2pynnosvix U
UHOUBUOYATLHBIX KOHCYIbMAYUll

YKOMIUIEKTOBaHA  CHEIHMAIM3UPOBAHHON MEOENbl0 M TEXHUYECKUMHU
cpenctBamu o0yuenus: 20 cronos, 40 cTynbeB; pabodee MeCTO MpenojaBaTes;
MyJIbTUMEIUNHAA  JOCKA; npoektop BENQ 631, cucremusiii 00k
(Atom2550/41'6/500, xiaBuaTypa, MbIIIb), MOJKIIOUYEHHBI B CETh C BBIXOJOM B
WuTepHer u JocTtynoM B HHGPOPMAIMOHHO-OOpa3oBaTeiabHyo cpeny OTU
(punmuan) CI'TY wumenun Tarapuna HO.A., ydeOHO-HarIAIHBIE TIOCOOUS,
o0ecrieunBaIIMe TEMaTHYECKHEe WLIIOCTpalMu 1o pabodeil mporpamme
JTUCITUTITIHBI

PaGouyto mporpamMmmy coctaBui « _» / /




14. lono/iHeHNs 1 M3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamMma nepecMoTpeHa Ha 3ace1aHuu Kadeapsbl
« » 20 roja, mpoTokos Ne

3aB. xadenpoit / /

BHecennbie n3aMeHeHus yTBepxkAeHbI Ha 3acenanuu Y MKC/YMKH

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




