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Pabouas mporpamma 1mo AUCHUIUIMHE «MartemaThKa» HaIlpaBiICHUS IOATOTOBKH
29.03.05 «KoucTpyupoBaHue WU3ACIUM JIETKOW MPOMBIIUICHHOCTH» MNPOQUIIb
«/In3ailH 1 KOHCTPYUPOBAHUE IIBEHHBIX U3JIETUI» COCTaBIEHA B COOTBETCTBUU C
TpeboBanusiMu DenepaabHOr0 TroCyIapCTBEHHOTO 00pa30BATENbHOIO CTaHAapTa
BBICIIIETO 00pa3oBaHUs 1o HanpaBJICHUIO MOJATOTOBKHU 29.03.05
«KoHCcTpyupoBaHue U3IETUN JIETKOM MPOMBIIUIEHHOCTH», YTBEPKJIEHHBIM
npukazoM MunoOpHayku Poccum Ne 962 ot 22.09.2017 r. ¢ u3MEHEHUAMHU
BHEeCEHHBIMU Tmpukazom Ne 1456 or 26 11.2020 r., ¢ mnpodeccrnoHaTbHBIX
CTaHJapTOB.

Paboyas nporpamma o0cyxaeHa Ha 3acenanuu kadenpsi EMH
«20» __wrong 2023 ropna, nporokoa Ne 30

3as. kapempoit &, Wa'f% ~ /Xununa E.B./

Paboyas nporpamma yTBepkaeHa Ha 3acemanuu Y MKH

«20» __mong 2023 ropma, , mnpoTokos Ne 5
[pencenarens YMKH & -.7%” ~ / Xunuua E.B./




1. Heau 1 3a1a4u TUCHUILJIMHBI

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

3aga4yu U3yYeHHs TUCHHUIINHBI:
- O3HaKOMHTb CTYAEHTOB C OCHOBHBIMM IOHATHSAMHM MaTEMaTHUKd U
MaTeMaTHYeCKUMU METOJIaMU;
- CIOCcOOCTBOBaTh (POPMHUPOBAHUIO Y CTYyJIeHTa OOOOIIEHHBIX IPUEMOB
UCCIIEIOBATENbCKOM 1eATEeIbHOCTH, HAYYHOTO B3IJIs1/1a HA MUP B LIEJIOM;
- Pa3BUTh y CTYJIEHTOB MaTeMaTHYE€CKOE MBIIUIEHUE, YTOObl Oyaymuii 6akanaBp
CMOT IIEPEHOCHUTH 00IIIE METObI HAyYHOU paboThl B pabOTY MO CIEUATBHOCTH;
- obecnieunTh  BO3MOXHOCTb  OBJAJEHUS  CTYyJEHTaMH  COBOKYIHOCTBIO
MaTeMaTHYeCKUX 3HAHUW M yYMEHMH, COOTBETCTBYIOLIMX YPOBHIO OakajaBpa IO
COOTBETCTBYIOIIEMY ITPOQHIIIO.

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

3. TpeGoBaHus K pe3yabTaTaM OCBOCHUSA M CHUIIMHBI

W3yyeHne AUCHUIUIMHBI HapaBiI€HO Ha (QOPMUPOBAHHUE CIIEIYIOLIUX
KOMIICTEHIIN:

VYK-1. CnocobGeH ocCymecTBIATh MOUCK, KPUTUYECKUNA aHAIM3 M CHUHTE3
uH(pOpMaIuH, MPUMEHSTh CUCTEMHBIN MOAXO/ JIJIsl PEIICHUs MOCTAaBIEHHBIX 3a/1a4

CTyaeHT 10JIKeH 3HATH:

MaTeMaTHKy B YacTU TaKUX paslieJioB, Kak TreoMeTpus, aireopa,
MaTEeMaTUYECKUN aHaU3, TEOPUS BEPOSTHOCTEN U MaTeMaTHiecKasi CTaTUCTHKA.

CTyAeHT 10/I2KeH yMeTh:

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

CTyAeHT 10JIZKeH BJIa/IeTh:

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

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

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

VK-1. CnocobeH ocCyliecTBIsATh
IIOMCK, KPUTUYECKUH aHaIU3 U
CHUHTE3 HMH(OpPMaLUH, NPUMEHSITH
CUCTEMHBIN IMOAXOM IJsl PELICHUs
IIOCTABJICHHBIX 3a4a4

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




HanmMenoBanue noka3zatessi OlleHUBaHUS

Kon u HaumeHoBaHue (pe3yabpTaTa 0Oy4eHHs MO JUCHUILIINHE)

WHUKATOPA TIOCTHUKEHUS
KOMITETEHIIUU

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

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

Bnanerb:  HaBBIKAMH ~ MPAKTHYECKOH  pabOTBI ¢

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

4. O0beM TUCHUILUIMHBI U BUAbI Y4eOHOM padoThI
ouHan hopma odyueHus

aKaJ.4acoB
Bun yaeOHO nesTenbHOCTH Beero 110 CEMECTpam
cem 1 cem 2 ceMm 3
1. AynutopHbIe 3aHSATHS, YaCOB BCETO, B 192 64 64 64
TOM YHCIIE:
* 3aHATHSA JIEKIIHOHHOT'O TUIIA, 96 32 32 32
* 3aHATHS CEMUHAPCKOTO THIIA: - - - -
MPAKTUYECKHE 3aHATHUS 96 32 32 32
71a00paTOPHBIE 3aHITHS - - - -
B TOM YHCIIE 3aHATUS B (DOpME MPAKTUIECKON
ITOJArOTOBKH i i i i
2. CamocrosTenbHas padoTa CTyJICHTOB, BCETO 240 80 80 80
— KypcoBas paboTa (IpoeKT) -
3.IIpoMexyTodHast aTTECTAIHS: 3a4eT | DK3aMeH 3a4eT C
OK3AMEH, 3a4em ¢ OYEHKOU, 3auem OIIEHKOM
O0BeM IUCIUIUIMHEL B 3a4ETHBIX €IUHUALAX 12 4 4 4
OO0BeM IUCIUIUIMHEL B aKaj,. dacax 432 144 144 144

3a0uHan hopma odyueHus

3aouHas popma oOyueHus (aKaa. 4acoB)

By yueOHOM nesTeTbHOCTH

o ceMecTpam

Bcero
ceMm 1 ceM 2 ceM 3

1. AynuTopHsble 3aHATHS, 4aCOB BCETO, 48 16 20 12
B TOM YHCJIE:




* 3aHATHA JIEKIIHOHHOT'O THUIIA, 18 6 6 6
* 3aHATHS CEMUHAPCKOTO THIIA: - - - -
MIPAKTHYCCKUE 3aHITH 30 10 14 6
1a00paTOpHbIE 3aHATHUS - - - -
B TOM YHMCJIC 3aHATHS B (POpMeE MPaKTHIECKOH
MOJITOTOBKH ) ) ) )
2. CamocTosTenbHast paboTa CTYACHTOB, 384 128 124 132
BCEro
— KypcoBasi paboTta (TIpoeKT) - - - -
— KOHTPOJIbHAsI paboTa + + +
3.IIpoMexyTo4Hast aTTECTAIHS: 3a4eT | PK3aMEH 3auerT ¢
9K3AMEH, 3a4em ¢ OYeHKOl, 3auem OIICHKOH
O0BeM IUCIUIUIMHEL B 3a4ETHBIX €IUHUALAX 12 4 4 4
O0BeM QUCLHUIUIMHEL B aKall. dacax 432 144 144 144

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

5.1. Conep:kanue TUCUMIJIMHBI

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

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

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

Tema 4. luddepenunansHoe UCUUCICHUE
[IpousBoanas ¢pynkuuu. Juddepennupyemas pynkuus. Juddepenman. [Ipasuna
nuddepeHIpoBaHms
Teopemsl 0 cpennem i aquddepentmpyembix Gynkuuii. [Ipasuna Jlonurans. @opmyna
Telnopa
HccnenoBanue QpyHKIMIT: MOHOTOHHOCTB, SKCTPEMYMBI BHITYKIIOCTh, TOUKH Meperuoa,
ACHMIITOTBI
OyYHKIIMU MHOTUX MIEPEMEHHBIX, 001Ine MoHATHs. YacTHbie mpon3BoaHbIe. [IpaBuia
nudepeHIpoBaHms
['paaueHT 1 IPOU3BOIHAS 110 HANIPABICHUIO
OKcTpeMyM (PyHKIUH IBYX MEPEMEHHBIX

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




3aMeHa rnepeMeHHO!, HHTEIPUPOBAHKE IO YACTSIM, HHTETPUPOBAHUE PAlIMOHATIBHBIX IpoOei
Onpenenennpiii uaTerpai. Materpupyemsie Gpynkuu. @opmyna Herotona-JleiiGnua
[IpuioxeHus onpeaeneHHoro HHTerpana
JIBOIiHBIE 1 TOBTOPHBIE HHTETPAIBI
KpuBonuHeliHble HHTETpaJIbI 110 JUIMHE AYTH U 110 KoopauHaTaMm. MHTerpaibl, He 3aBUCSIINAE OT
MyTH UHTETPUPOBAHUS
[ToBepXHOCTHBIE MHTErPATIBI
Cxangpable 1 BekTopHbIe TTos1sl. Teopema ["aycca, Teopema CTokca
Tema 6. luddepenunanbabie ypaBHEHUS
HauanpHblie noHsATHS 0 AU PepeHInanbHbIX YpaBHEHUSIX. Y paBHEHUS IEPBOT0O MOPsIKa
Jluneiinsie nuddepeHnmansupie ypaBHeHUs. CUCTEMBI TMHEHHBIX YPaBHEHHUH MTEPBOTO MOPSIKa
Tema 7. YucnoBbie U (yHKITMOHATBHBIE PSIABI
3HAKOMOJIOKUTENBHBIE YHCIIOBBIE Psbl. 3HAKOUYEPEAYIOUIUECS U 3HAKOIIEPEMEHHBIE YUCIIOBBIE
pAIBI
Crenennbie panbl. Psaasl Telnopa
Tpuronomerpuueckue psasl Pypee
Tema 8. Teopus BepoSITHOCTEH U MaTeMaTHYECKasi CTATUCTUKA
CnyvaitHoe coOwbiTrie. Omnepanuu  Haja — cioydalHbIMH — coObITHsiMU.  Kimaccuueckas u
reOMEeTpPHUUECKast BEPOSITHOCTh
AKCHOMBI TEOPUH BEPOSTHOCTU. Teopema CIIOKEHHUS BEPOSITHOCTEW. Y CIOBHASI BEPOSITHOCTD,
TEeOopeMa yMHOKEHHs BeposTHOocTel. Popmyra moHON BEepOosSTHOCTH, popMyibl baiieca
[TocnenoBaTenbHOCT HE3aBUCUMBIX HUcObITaHUW. @Dopmynsl  bepHym, JokaibHas |
UHTErpajibHas TeopemMsl MyaBpa-Jlamaca
Crny4vaitHas BenuurHa: GyHKIIUAS pacrpeaesieHus], 00IIre CBOMCTBA
JluckpeTHas ciydailHas BEMUMHA: PAJ pacrpeneieHus, GyHKUIUsS pacHpeeseHHs], YHCIOBbIe
XapaKTEPUCTUKH
HenpepoiBHast cnyvaiiHas BelIWYMHA: IUIOTHOCTh pAcCHpeAeseHUs BEpOSTHOCTEH, (yHKIHS
pacrpeneseHnsl, YUCIOBbIE XapaKTEPUCTUKH
HopmanesHoe pacnipenenenue. 3akoH OOJIBIINX YUCET
OCHOBHBIE TIOHATUS MAaTE€MaTUYECKOW CTAaTUCTUKU. TouyedHble W HHTEPBAJIBHBIE OIICHKU
DNEMEHTHI KOPPEIALIMOHHOTO aHAIN3a

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

Bupel 3aHTHH, BKIIOYAs CAMOCTOSITEIBHYIO Kon
paboTy CTy/IEHTOB (B akaJ.4acax) WHJIKaTOpa
HaumenoBanue paszena, 3aHATHUS 3aHATHS caMmoc— JIOCTHIKECHUS
No TEeMBI TUCITUILINHEI JIEKIIMOHHOTO | CEMUHAPCKOTO | TOSITeNIbHAS | KOMIICTEHIINH
n/m THIIA TUMA / U3 HUX pabora
B (hopme
MIPAaKTUYECKOU
MTOJATOTOBKH
1. | Tema 1. AHanuTHYeCKas 12 12 26
N-2yx4
reOMETPHS
2. | Tema 2. DneMeHTHI anreOps 8 8 26 N-2yi1
3. | Tema 3. Beenenue B 12 12 28
vt . NI-2yx4
CMAaTHYCCKHUU aHaJIUu3
4. | Tema 4. [uddepenuuanbroe 16 16 40
" NI-2yx4
CUHCJICHHUEC
5. | Tema 5. HUurerpansuoe 16 16 40
" NI-2yx4
CUHCJICHHUEC




6. | Tema 6. [uddepeHnmanbpHbie 8 8 26
ypaBHEHHS W2y
7. | Tema 7. Yucnosbie u 8 8 26 W2
(YHKIMOHAIBHBIE PSIJIbI yKd
8. | Tema 8. Teopust BepOSTHOCTEH U 16 16 28
MaTeMaTHYecKas CTATHCTHKA VI-2vica
Hroro 96 96 240
3aounan popma odyuenus
Bupel 3aHTHH, BKIIOYAs CAMOCTOSITEIBHYIO Kon
paboTy CTy/IEHTOB (B akaJ.4acax) WHJIUKaTOpa
HaumenoBanue pasnena, 3aHATUA 3aHATUS camoc— JTOCTHKEHUS
No TEMBI TUCIIUITJIINHBI JICKOHMOHHOT'O | CCMHHAPCKOI'0 | TOATCIIbHAA | KOMIICTCHIINU
/‘ TUTA TUMAa / U3 HUX pabora
i B (hopme
MIPAaKTUYECKOU
IIOArOTOBKHN
1. | Tema 1. AHanuTtHueckas
reOMEeTpHSI
2. | Tema 2. DneMeHTHI anreOpsI 6 10 128 W-2 vk
3. | Tema 3. Baenenue B
MaTeMaTHYECKUH aHaJIN3
4. | Tema 4. Jluddepennuansaoe
HCUYHUCIICHUE
5. | Tema 5. HHTerpanpHOE 6 14 124 VI-2vica
HCYHCIICHUE
6. | Tema 6. Juddepennuansusie
ypaBHEHHUSI
7. | Tema 7. Uucnossle u
(YHKIMOHATBHBIE PSIIBI 6 6 132 U-2yka
8. | Tema 8. Teopus BeposiTHOCTEH 1
MaTeMaTHYeCKasi CTATUCTUKA
Hroro 18 30 384




5.3. [lepeyeHb MPaKTHYECKHUX 3AHATHI

No HanmenoBanue ConepxaHne NPaKTUUYECKUX 3aHATUN O06Bem
H/H pasaciia, TCMbI AJUCHUITJIMHBI B
IUCIUILINHEI aKaj. yacax
O4dHas 3a04YHasdn
bopma bopma
o0y4yeHust |00yueHus
1. | Tema 1. | Bexropsl, nuHeiHble omnepanuu. CHCTEMBbI 12 2
AHanuTuueckas koopauHaT. [Ipoekiuu,  HaNpPaBISIOIIUC
reoMeTpust KOCHHYCBHI BekTopa CKaJsipHOE, BEKTOPHOE U
cMemaHHoe — mpousBeaeHus  IlnockocTs.
[IpsiMast Ha TUIOCKOCTH M B IPOCTPAHCTBE
2. | Tema 2. Dmementsl | MaTpwibl, JINHEWHBIE oTiepaIu, 8 2
anreopbl TPaHCTIOHUPOBAHUE. Onpenenureny.
CucteMbl JITHEHHBIX anreOpanvIecKux
ypaBHeHHH. YMHOXeHHe MaTpur. OOparHas
MaTpuIa
3. | Tema 3. Beemenue B | Yunciosslie MHOKecTBaA. IIpenen GpyHKINHU B 12 2
MaTeMaTHYeCKUI Touke. beckoHeuHo Manblie yHKINM.
aHaau3 Cpotictpa npezienioB. CpaBHeHHE OCCKOHEYHO
MaJIbIX (QYHKIUI
4. | Tema 4. | IIpaBuna muddepenmpoBaHus. 16 3
Hduddepenunansaoe HccnenoBanne (QyHKIMH: MOHOTOHHOCTb,
HCUHUCIICHHUE 9KCTPEMYMBI BBINYKJIOCTh, TOYKH IEperuoa,
ACUMIITOTHI. YacTHbie IIPOU3BOJHBIE.
I'papuent " MIPOU3BOJTHAS o
HaTpaBJICHUIO.DOKCTpeMyM (GYHKIHH JOBYX
MIepEMEHHBIX.
5. | Tema 5. UnrerpansHoe | [lepBooOpa3Has (HyHKIIUHU, HEONPEAeTeHHBIN 16 3
WCUNCIICHHE HWHTETpa. OnpenencHHbBII WHTETpa.
Dopmyna Herorona-Jleitbnua.
[IpunoxeHnss ONIpeAeICHHOTO HHTETpaa.
JIBoiinple  uHTerpanel.  KpusonuzeliHble
uHTerpanbl. CKalIpHBIC U BEKTOPHBIC MOJIS
6. | Tema 6. | YpaBHenus mnepBoro mnopsaka. JluHeilHble 8 2
Jduddepennnanbusie muddepennmansable  ypaBHeHUs. CucTEMbI
YpaBHCHHUS JIMHEWHBIX YPaBHEHUI MEPBOTO MOPSIIKA
7. | Tema 7. YucnoBbie u | Yucnosbie psabl.. CTemneHHbIC pPSabl. Psabl 8 2
(hyHKIIMOHATBHEBIC Teitmopa.  TpuroHoMeTpuveckue  psabI
pAIbl Dypse
8. | Tema 8. Teopus | Cnyuaiinoe  coObiTme.  Omepanuu  Hap 16 2
BEpPOSTHOCTEH W | cioydaiiHBIMU coObITHsAMU. Kiaccudeckas u
MaTeMaTHIeCKas TeOMETPUYECKasi BEPOSTHOCTh. AKCHOMBI
CTaTUCTHKA TEOPUH BEPOATHOCTH. TeopeMa CI0KEHUSI
BEPOSATHOCTEH.  YCIOBHas  BEPOSTHOCTD,
TeopemMa YMHO>KEHUS BEPOSATHOCTEH.
®dopMmyna MOJHOH BEPOSTHOCTH, (HOPMYIIBI
Baiteca. ®opmynsl bepnymnmn. CnydaiiHas
BennunHa: (QYHKLIUS pacrpeneaeHus, oomue
cBoiicTBa. J{uckpeTHas ciaydyaiiHasi BEJIM4HMHA.
HenpeprpiBHas ciydaiiHast BEJIMYMHA.
Hopmansnoe pacnpenenenue. OCHOBHbIE
MOHATHS ~ MAaTEMaTHYECKOW  CTATHCTHKU.
Toueunsle ¥  WHTEPBAIBHBIE  OLEHKHU
DJeMeHTHI KOPPEISIIHOHHOTO aHAIN3a
Hroro 96 18

5.4. Ilepevyenn 1a00paTOPHBIX padoT

Jlabopamophvie 3anamus He npedycmMompeHul.




5.5. 3aiaHus I caMOCTOSITEILHON PadoThI CTY/IEHTOB

/o

Haumenosanue
paszena, TeMbl
IUCIUAIUINHBI

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

O0BeM

MUCLUIIINHEL B

aKaJ. yac

ax

OuHast

dhopma

o0yueH
ust

3a04Has

dhopma
oOyueHmst

Tema 1.
Ananutnueckas
reOMeTpHst

CaMOCTOSITEIFHO H3YYUTh OCHOBHYIO H
JIOTIOJTHUTENbHYIO JINTEPATypy MO TEME.
[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE
BOIIPOCHI:

1. Teopema o pa3noKEeHHH BEKTOPa 110 Oa3uCy

2. JluneiiHble omepalMM HaJ BEKTOpaMH B
KOOpJMHATaX

3. JexaproBa, MHONApHas M IMIMHAPHYIECCKAS
CHCTEMBI KOOPJHHAT

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

5. Jlenenne oTpe3Ka B 3aJaHHOM OTHOIICHUH

6. Hanpasisirone KOCHHYCBI BEKTOpa

26

42

Tema 2. DieMeHTH
anreopsl

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

1. Bexkrop-cronber,
BEKTOP-CTOJIOIIOB,
3aBUCHMOCTH  H
BEKTOP-CTOJIOIIOB
2. Musnop MIPOU3BOJIEHOTO
(ompenenenue, mpuMep).

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

JIMHEHHAsT KOMOMHALUSA
MOHATHA O  JIMHEHHOH
HE3aBUCHUMOCTH  CHCTEMBI

opsiAKa

26

42

Tema 3. Beenenue B
MaTeMaTU4eCKUui
aHaIU3

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

1. Teopema 0 TIEpBOM 3aMEUaTEILHOM IpEJIeiie
U CJE/ICTBUS U3 HEE

2. Teopema 0 BTOpPOM 3aMe4aTelIbHOM Mpeese
U CJIEICTBUS U3 HEE

3. DkBuBaseHTHbIC (YHKIHMH, WX [PUMCHCHUE
JUTS BEIYUCIICHHS MIPEJICTIOB

28

44

Tema 4.
Jnbdepennuansnoe
HCUYUCIICHUE

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

1. Teopema 0
muddepeHunpyeMon GyHKIMN
2. llpomsBojmHas CyMMBbI, HpPOHM3BEACHHUS U
YacTHOTo An(pdepeHIupyeMbIX HYHKIUN

3. IlonHoe W 4YacTHOE MpHpPALICHUs, YaCTHBIC
NIPOU3BOAHBIC

4. I'paiieHT ¥ IPOU3BOHAS 110 HANIPABJICHHUIO

HEPEPBIBHOCTU

40

62

Tema 5.
HurerpansHoe
HCUNCIICHUE

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

1. O6mme
UHTErpaa,

CBOMCTBA
OCHOBHBIE

HEOIPEICIICHHOTO
TaOJINYHbBIE

40

62




nepBooOpasHble

2. OmpeneneHHBI MHTETPA, T€OMETPHUCCKUI
CMBICII OTIPEIETICHHOTO HHTETpaJia

3. ®opmyna Herotona-JletiOanma

4. 3ameHa TIEPEeMEHHOH B ONpeACICHHOM
UHTETpaie

5. BrlpaxkeHme IBOWHOTO WHTETpaja uepes
MOBTOPHBIN

6. CraysipHOE M BEKTOPHOE TI0JISl — OTIPEIENICHUS
U IPAMEPELI

7. PoTop BEKTOPHOrO MOJS — ONpeJeNeHHEe U
npuMep. Llupkyndnus BEKTOPHOIO MO —
onpenenenue. [ToTeHIMaIbHOE BEKTOPHOE MOJIE,
MIPU3HAK MOTCHINAIBHOCTH

8. JluBepreHumss  BEKTOPHOTO  TONS  —
omnpezenenue, npuMep. [IoTok BeKTOpHOTO OIS
— ompezaenenue. CoNCHOMIATPHOE BEKTOPHOE
1oJIe, IPU3HAK COJICHOMIATBHOCTH

Tema 6.
Jnbdepennmansabie
ypaBHEHHUSI

CaMOCTOSITeNILHO U3Y4YNTh OCHOBHYIO H
JOTIOJTHUTENBHYIO JIUTEPATypy 110 TEME.
[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE
BOIIPOCHI:

1. unddepennuansHoe ypaBHEHHE, IOPSIOK
muddepeHInaIbHOTO YpaBHEHUS: ONpe/IeNeHHs
Y IIpUMEPHI

2. OOmee pemeHHe # OOMmMIA WHTETpai
I QepeHInaIbHOTO YpPaBHEHHUS; HadallbHBIC
YCIIOBHS, YACTOE PELICHHE W YaCTHBIH HHTETPaI:
OIIpe/IeNICHUS

3. VYpaBHeHHA  TeEpBOTO
Pa3IeISIOIIMUCS TTePEeMEHHBIMH
4. OnHOpOIHBIC YpaBHEHHSI IEPBOTO MOPsAKA

MOpsIIKa C

26

43

Tema 7. YUnucnossie u
(yHKIIMOHATIBHEIC
psIbI

1. OnpeneneHve W HpUMEP YHCIOBOTO psAa.
Cxopgsamuiics ¥ pacxojdumuiics  psag  —
OIIpEeJIeTICHUsI U IPUMEPBI

2. HeoOxoaumblii  TpH3HAK  CXOAMMOCTH
4yuCcIIoBOro psiaa. OOmme cBoHcTBa CXOSIIMXCS
psioB

3. Onpenenenne W npumep QYHKIIHMOHATHHOTO
psina

26

43

Tema 8. Teopus
BEpOATHOCTEN u
MaTeMaTHIecKas
CTaTHCTHKA

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

2.  Kiaccnueckass — BEpOSTHOCTb,  IIpUMEP
BBIYHCIICHHS KIIACCHYECKOH BEPOSITHOCTH

3. CunyuaifHas BenWYMHA: OIpENEICHUE U
npumep. DyHKIMS pacrpeieneHns CilydaiHon
BEJINYMHBI

4. OO6mue cBoiicTBa (YHKIHMH paclpeaeieHus
CIIy4ailHON BEIUYMHBI

5. JuckpeTHas ciydaiiHas BeJIMYMHA W ee
(hyHKIHA pacnpeneneHus

6. MareMaTnueckoe OXHAAHUE CIydaiHOM
BEJIMYMHEL: OTpe/IeJICHNe, CBOICTBa
7. Jucnepcus ciydJaitHOU
onpeJiesieHne, CBOWCTBA

BCJINMYHHBI:

28

43

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




6. PacueTHo-rpaduueckas padora

Pacuemno-epaguueckas paboma ne npedycmompena.

/. KypcoBas pa6ora

Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt

Kypcosoii npoexm ne npedycmompen.

9. KonrTposabHas padora

Koumponvnas paboma npedycmompena no 3a0unotl popme 00y4enus

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

OnenuBanue pe3ynbTaToB OOyYeHUs MO JUCHUIUIMHE W ypPOBHS
c(OpPMUPOBAHHOCTH KOMIETEHIMH (YaCTH KOMIIETEHIIMH) OCYILECTBISETCS B
paMKax TEKYIIero KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUHOW aTTecTalud B
cooTBeTCTBUU ¢ DOHJIOM OLIEHOYHBIX CPEJICTB.

Tunosoii nepeyeHb BONPOCOB K 324€TYy:

Bonpocs! pis 3a4era (1 cemectp)
1.BekTop, AjiMHAa BEKTOpa, KOJUIMHEAPHBIE W KOMIUJIAaHAPHBIE BEKTOPBI, PaBHbBIE BEKTOPHI,
CBOOOJHBIN BEKTOP — ONPEEICHUS U TPUMEPHI
2.JIuHeiHbIe onepaly HaJl BEKTOpaMH — ONpPEACTICHUS U IIPUMEPhI, CBOWCTBA OTepariHii
3.basuc — onpeneneHue U npuMep
4.Teopema 0 pa3yioKEHUH BEKTOpa 10 6azucy
5.JIuHeiiHpIe Omepanuy HaJl BEKTOPAMU B KOOpAMHATAX
6./lexkapToBa, MONSIPHAS U IWIMHIPUYECKAsE CUCTEMbl KOOPAMHAT
7.KoopauHaTsl BEKTOpa, y KOTOPOTO 33aHbl HAUaI0 U KOHEIl
8.JleneHue oTpes3Ka B 3alaHHOM OTHOILICHUU
9.Hanpasnsronire KOCHHYChl BEKTOpa U MPOEKIINH BEKTOpa Ha KOOPAUHATHBIE OCU
10. CkanspHoe mpou3BeACHNE BEKTOPOB — OIIPEIeIeHNEe 1 OCHOBHBIC CBOMCTBA
11. BolpaxkeHue CKalsipHOTO MPOU3BEICHUS Yepe3 KOOPAUHATH BEKTOPOB-COMHOXKUTEEH
12. ®opMybl 151 BBIYUCIICHUS PACCTOSHUS MEXKTy TOUKAMH H yTJIa MEKy BEKTOpaMHu

13. BektopHoe mpousBeneHHe —  OmpeAelieHne W obmue  cBoiicTBa.  [Ipm3Hak
KOJUTMHEAPHOCTH BEKTOPOB
14. CmemanHoe TPOM3BEACHWE — ONpeaelieHne MW oOmme cBoicTBa. [Ipu3Hak

KOMILTAHAPHOCTH BEKTOPOB

15. TlomyuuTh BEKTOPHOE ypaBHEHHUE TIOCKOCTH

16. IToay4uuTh BEKTOPHOE YpaBHEHHUE IIIOCKOCTH, IPOXOAALICH Yepe3 TPH 3alaHHbIE TOUKH

17. Teopema o koopAMHATaX BEKTOPA, HOPMAIBHOTO K TUIOCKOCTH

18. IoayuuTh napaMeTprUuecKoe ypaBHEHHE IPSIMOM Ha MIIOCKOCTH

19. TlomyunTh KAHOHUYECKOE YpaBHEHUE MPSMOMN Ha TIIOCKOCTH

20. ITonyunTth ypaBHEHHE PSIMOI B OTpe3Kax

21. TeopeMbl O KOOpAWHATaX BEKTOPOB, MEPHNEHAUKYISPHOTO U HANPABISAIOLIETO IS
IIPsIMOM Ha INIOCKOCTU

22. Teopema o mpU3HAKE MMAPATIICTLHOCTH MPSIMBIX Ha TUIOCKOCTH

23. [Tonmy4ynTh BEKTOPHOE U MapaMeTPUUYECKOE YPaBHEHUS MPSMOI B IPOCTPAHCTBE

1
B oannom pazdene npusoosamcs npumepvl OYeHOUHBIX CPeOCma



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.
50.

51l

52.
53.
54.
55.
56.
S7.
58.

[TonyunTh KAHOHUYECKUE YPAaBHEHHUS NIPSAMOU B IPOCTPAHCTBE

DITUTIC — ONIPEJETIEHNE U OCHOBHBIE CBOIMCTBA

DoKaIbHOE CBOMCTBO 3JIIUIICA

Teopema 0 CBOMCTBE AUPEKTPUC DILTUTICA

dokaabHOE CBOHCTBO THIIEPOOIIBI, CBOMCTBO TUPEKTPUC THUIIEPOOIIBI

Teopema 0 CBOMCTBE aCUMIITOT THITEPOOJTBI

[Tapabona — onpezneneHre ¥ OCHOBHBIE CBOWCTBA

Teopema 00 SKCIIEHTPUCUTETE MapabOIIbI

OO0111e MOHATHUS O TOBEPXHOCTSAX BPAILICHHS

[ToBepxHOCTH BTOPOTO MOPSAKA: IPUBECTU IPUMEP C pa300pOM CBOIMCTB

OO0111e MOHATUS O IMIMHAPHIECKUX MTOBEPXHOCTAX

Marpunia — pgaTh omnpenesieHHe MW TNpuBeCTH mpumep. JIuHelHbIe omnepauud Haju
MaTpUllaMHd — OIIpPEAEICHUs, CBOICTBA, NpUMEphl. TpaHCIOHMpPOBaHME MAaTPULIBI —
onpeeseHue, NpuMep

Onpenenurens KBagpaTHOM MaTpHIbl IPOU3BOJIBHOIO MOPSAAKAa — JaTh OIPEICIICHUE,
IIPUBECTHU MTPUMEP BBIUMCIIEHUS YEPE3 PA3I0KEHUE IO EPBOU CTPOKE

CdopmynupoBaTh 6€3 10Ka3aTeIbCTBA CASAYIONINE TEOPEMBI:

- 00 ompenenuTene TPAaHCIIOHUPOBAHHON MaTPHIIbI,

- 0 IEPECTAHOBKE CTPOK B OIIPEAEIUTEIIE,

- 0 Pa3JI0KEHUH OMIPEACITUTENS TI0 MPOU3BOILHOM CTPOKE (CTOIOITY)

OO6u1me cBoiicTBa onpeaenuTeNei

BekTop-cTonber, nuHelHas KOMOWHAIMsS BEKTOP-CTOJIOIOB, TOHATHS O JIMHCHHOU
3aBHCUMOCTH M HE3aBUCUMOCTH CUCTEMBI BEKTOP-CTOJIOIOB

MuHOp TpPOW3BOJIBHOTO TmoOpsiaka (ompeneneHue, mnpumMep). ba3ucHbi  MUHOD
(onpenenenue, npumep). Panr matpuisl (onpeaenenue, npumep). ChopmynupoBaTth 6e3
JI0Ka3aTesIbCTBA TEOPEMY O PaHI€ MATPHULIBIL.

Cucrema nuHelHbIXx anreOpamueckux ypaBHenuit (CJIAY), wmarpuma CJIAY u
pacmupennas Matpuna CJIAY — onpeneneHust 1 npuMepsl.

Teopema Kponekepa-Kanennu

[TpaBuio Kpamepa

YMHOXEHUE MaTpUL] — OIIPEIEIICHUE, CBOMCTBA OIIEPALIMH, IPUMEP

O6parnas wmatpuiia — onpezaenenue. CBoiicTBa omneparuu oOpalieHuss MaTPHIIbL.
ChopmynupoBath 6e3 10Ka3aTeNbCTBA TEOpEMY 00 0OpaTHOM MaTpHILIe

CobcTBeHHbBIE BEKTOPHI U COOCTBEHHBIE YUCIIa KBaAPATHOW MaTPUILIbI

Anrebpanueckasi (opMa KOMIUIEKCHOTO 4HCJa; apu(METHYECKHE OIlepalud HaJ
KOMIUIEKCHBIMU YHCIIaMU, IPEACTAaBIEHHBIMU B airedpanyeckoit popme
Tpuronomerpudeckas GopMa KOMIIEKCHOTO YHCTa; YMHOXKEHHUE, JIEJICHUE U BO3BEICHUE
B CTENEeHb KOMILIEKCHBIX YHCEJ, IPEACTaBICHHBIX B TPUTOHOMETpUYECKOM hopme
W3BneueHune KOpHs CTENEHU N U3 KOMIUIEKCHOTO Yncia

Yucnosas Gyskius. CBOMCTBA YUCITOBBIX (PYHKITUI

[Ipenen pyHKIMU B TOUKE

HenpepriBHocTh dyHKIMH B Touke. Kitaccuukanus Touek pa3pbiBa

TeopeMa 0 IEpBOM 3aMeUaTEIbHOM MPEIEIE U CICACTBUA U3 HEE

TeopeMa 0 BTOpOM 3aMeydaTeIbHOM IIPEENe U CIEICTBUS U3 HEé

OKBHUBaJICHTHbIE (DYHKIIMH, X IPUMEHEHHUE JIJIs1 BHIYMCIICHUS TPEIEIIOB

Bomnpocsl 1J151 3a4eTa ¢ oneHkoii (3 cemecTp)

1. lndbdepennmnanbaoe ypaBHEeHHE, TOPA0K AU HEPEHITNATEHOTO YPAaBHEHUS: ONIPEICICHIS

U IIPUMEPBI

2.00mee pemieHre W oOmmi wHTErpan AuddepeHnaIbHOTO YpaBHEHHUS, HavalbHbBIC

yCJioBUs, 4aCTOC PCIICHUC U YaCTHBIN HWHTCrpa: OMPCACIICHUA

3.YpaBHEHUS MEpBOTo MOPSAKA C pa3aeNSIOIIUMUCS TEPEMEHHBIMU



4.01HOpOAHbBIE YpaBHEHMS IEPBOTO MOPSAKA

o ' -

5.Pemenue nuHeiHOTO ypasHenus nepsoro mopsiaka Y T P(X)Y = f(X) meronom sapumaumn
MIPOU3BOJIHOM NOCTOSTHHOM

6.YcnoBue JIMHEUHOM HE3aBHUCUMOCTHU YaCTHBIX peleHui YpaBHEHUS

y +p(x)y +q(x)y =0
7.Teopema 06 o6mem perernn ypasrerns Y + P(X)Y' +a(x)y =0
8.Teopema 06 obmem pemennu ypaaenns Y+ P(X)Y' +d(x)y = f(x)

n ! —_— —_—
9.Monyunts obmee pemenne ypaguenms Y TPY'*d =0 (P.A=C 0 ;ng chyuas
JENCTBUTENBHBIX HEPABHBIX KOPHEH XapaKTEPUCTUYECKOTO YPaBHECHHSI

n ! — —_
10. Ionyunts obmee pemenne ypasuenus Y TPY 4 =0y (P.G=C 9 pnq chyuwas
PaBHBIX JEHCTBUTEIBHBIX KOPHEH XapaKTEPUCTHIECKOTO YPaBHEHUSI

11. Tlonyunts obmee pemenne ypasuenus Y TPY'+d =0y (P.G=C 0 pnq chyuwas
KOMITIEKCHBIX KOPHEH XapaKTepuCTHIECKOrO YpaBHEHH S

12. Penienne ypaBHEHUS y'+py'+q =ffx) (pd=¢ X wmeromom HEOIPEENEHHBIX
K03 purmeHToB
13. Pemenue cuctem auddepeHnnanbHbIX ypaBHEHUH

14. Pewenne ypasuenuit suma Y = T(X)

15. Pemenue ypaBHEHU, HE COIEPKAIIMX B SIBHOM BUJIE UCKOMYIO (DYHKITHIO

16. Pemienune ypaBHEHHIA, HE COACPKAIIUX B IBHOM BHJIC HE3aBUCUMYIO TIEPEMEHHYIO

17. Cnyuaiinoe coObITHE, DJIEMEHTApHOE COOBITHE (MCXOJ), MHOXKECTBO BCEX BO3MOMKHBIX
UCXOJ0B (ITPOCTPAHCTBO JEMEHTAPHBIX COOBITHI): ONIPEACTICHUS 1 IIPUMEPHI

18. TIlpousBeaeHue, cymMMa, pa3HOCTh CIy4YalWHBIX COOBITHH, MPOTHUBOIIOJIOKHOE COOBITHE:
oTIpeieNIeHUs] U IIPUMEPHI

19. HecoBmecTuMmble ciydaiiHble COOBITHS, TIONHAs Tpymnma COOBITUN: OINpEACICHUS |
PUMEPHI

20. Knaccuyeckasi BEpOsITHOCTb, TPUMEP BBIYUCIICHUS KJIACCHUYECKON BEPOSATHOCTH

21. T'eomeTpuyeckasi BEpOSITHOCTh, IIPUMEDP BBIYUCIICHUS TEOMETPUIECKON BEPOSITHOCTH

22. AxcroMBI TeOpuHr BeposiTHOCTEH. CeICTBUS U3 aKCHOM

23. TeopeMa CIIOKEHHs BEpOSITHOCTEH

24. TeopeMa yMHOKEHHSI BEPOATHOCTEH

25. ®opmyna noJaHoi BeposTHOCTH U (popmyisl baiieca

26. TTocnenoBaTenbHOCTh UCTIBITAHUM 110 CXeMe bepHysIn: onpenencHue u mpuMep

27. ®opmynsl bepnymm

28. JlokasibHast W WHTErpajbHas Teopembl MyaBpa-Jlammaca (chopmynupoBaTh 0e€3
JI0OKa3aTelIbCTBA)

29. CnyuaiiHas BeIWYHMHA: ompeneieHue u npumep. OyHKIUS pacnpeneneHuss clydaiHOn
BEJTMYMHBI

30. O6mume cBoiicTBa GYHKIIMH paCIpEACIICHUS CTyIaliHON BETMYNHBI

31. JluckpeTHas ciydaiiHas BeTUYMHA U €€ (PYHKIUS pacrpeieeHus

32. HempeppiBHast ciydyaiiHas BelduuMHAa W ee (QYHKIUA pacnpeneneHus. [InoTHoOCTh
BEPOSATHOCTEMN U €€ OCHOBHBIE CBOWCTBA

33. MaTreMaTruyeckoe 0KHUJIaHHE CITydaiHOW BEJTMYUHBI: OIPECIICHUE, CBOWCTBA

34. luctiepcus ciydaifHOW BEIMYMHBI: ONpe/iesieHHe, CBOHCTBA

35. HopmanbHO  pacmpezeneHHasi — ciay4yailHas  BEJIMYMHA  BEPOSTHOCTh  MOMAJaHUA
HOPMAJIBHOM CIIy4alHOM BEJIMYMHBI B 3aJaHHBIA HHTEPBAJ

36. ['erepanbHas COBOKYIMHOCTb, BBIOOPKA; BHIOOPOYHAS CPEIHSS U BRIOOPOYHAS TUCIICPCHS;
JIOBEPUTENBHBIN HHTEPBAT U JJOBEPUTEIbHAS BEPOSITHOCTh

37. Koppensauronnoe mosie, KodhPHUITMEHT KOPPETAIU MpsiMast perpeccuu

38. Onpenenenne W MpUMEp YHUCIOBOrO psina. CXOOMImMiACS W PacXOISIIMACT P —
orpezeNieHus: U MpUMepbI



39. HeoOxoaumplii IpU3HAK CXOAMMOCTH YHCIOBOTO psiaa. OOIIue CBOMCTBA CXOMSIIUXCS

pAIIOB

40. ITpu3HakK CpaBHEHHS TSI 3HAKOTIOJIOKHUTEIBHBIX PSIIOB

41. ITpuznak [amambepa

42. TIpnznak Komm

43. HTeTpaibHBINA MPU3HAK CXOIUMOCTH

44. TTpusnak JleiiOHuma

45. OnpeneneHue ¥ MpuMep aOCOIIOTHO CXOSIIETOCS psiia

46. Omnpenenenue u mpuMep GyHKIIMOHAIBLHOTO psizia

47. Crenennoit psan. Paguyc cXoauMoCTH CTETIEHHOTO psifa

48. Psn Teiinopa. Psapl Teitnnopa OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUN
49. Tpuronomerpudeckuii psg Oypne

=

RO ~NoT MWD

WWWWWWNDNNDNMNNNMNNDNNNNRPRPRPRPERPERPERERERERE
GOOPRRWONPOOONOOUIRARWNPFPOOONOOIAWDNEO

TUOBOHM NepeYeHb BONMPOCOB K IK3aMeHY:

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

. Teopema Kouu u reopema Jlarpanxka

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

. [IpencraBnenne GyHKIMU ¢ TOMOIIBIO Gopmysl Teitnopa

. [Ipy3HaKk MOHOTOHHOCTH (PYHKIIMH

. DKeTpeMyM (DYHKIMH: OTpeieTIeHUE U IPUMEp

. Heo6xoaumeIe ycioBus skcTpeMyma GyHKIIUHA OJHOU MTEPEMEHHON

. JlocTaTouHble yCIOBHS dKCTpeMyMa (DYHKIIMH OJHOW MEpEeMEHHOM

. JlocTaTouHbIe YCIOBHS 3KCTpeMyMa JUIsl PYHKIIMH, UMEIOLIEH BTOPYIO MPOU3BOIHYIO
. Bemyxknocts ¢pyaknun BBepx (BHM3). Touku neperuda

. HeoOxouMeble yciaoBus HATMYHs TOYKH ITeperndoa

. JlocTaTouHble YCIOBUS HAJTHYUS TOUKH Mepernoa

. HaknonHble 1 BepTUKaIbHbIE aCUMITOTHI Ipaduka pyHKINH

. I'padux QpyHKIIUYN IBYX MEPEMEHHBIX, OKPECTHOCTh TOUYKH HA KOOPIUHATHON TIIOCKOCTH
. [Ipenen pyHkuuu qByX nNepeMEeHHBIX, HEMPEPHIBHOCTh PYHKIIMU JBYX MEPEMEHHBIX

. IlonHO€E M YacTHOE NpUpalleHus, YaCTHbIE IPOU3BOIHBIE

. Mudbdepennmpyemast GyHKIHSA ABYX MTEPEMEHHBIX

. Teopema o pou3BOIHOMN CIIOKHOW (YHKIIMU ABYX MEPEMEHHBIX

. 'paauieHT 1 Mpou3BOAHAS 110 HAPABICHHUIO

. OKeTpeMyM (QYHKIIH JBYX NTEPEMEHHBIX, HEOOXOAUMBIE YCIOBHUS IKCTpEMyMa

. JlocTaTo4yHbIE YCIOBUS SKCTpeMyMa (PYHKIIMU JBYX NEPEMEHHBIX

. IlepBooOpazHas GyHKINHU, HEOTIPEIEIEHHBIA HHTETrpal

. Teopema 0 MHOKECTBE TIEPBOOOPA3HBIX (PYHKITUN

. Oburre cBoiicTBa HEONPEACICHHOTO HHTETpalla, OCHOBHBIE TaOIMYHBIE IEPBOOOPa3HbIC
. 3aMeHa IEPEMEHHON B HEONPEAECICHHOM UHTETpaje

. IHTErpupoBanue no 4acTaMm JUisl HEOIPEAEIEHHOI0 MHTErpaja

. OnpeneneHHbIi UHTErpajl, FEOMETPUUECKHUI CMBICII ONIPEAEIEHHOr0 HHTErpaia



36. ®opmyna Herotona-Jleitoamma

37. 3ameHa MepeMEeHHOM B ONPEACIICHHOM HHTETpalie

38. nTerpupoBaHue 1o 4acTsM JJIs ONpeeIEHHOT0 HHTErpaa

39. HecoGcTBeHHBIC HHTETPANBL: TPUMEPHI CXOJISIIIETOCS M PACXOSIIET0Cs HHTETPaIoB

40. OmpeniesieHUe ¥ TEOMETPUUECKUI CMBICI IBOMHOTO MHTETpasa

41. Onpenenenrie U MpUMep MOBTOPHOTO HHTErpasia

42. BoipaxxeHHe ABOMHOTO MHTErpasia 4epe3 MOBTOPHBII

43. 3ameHa IepeMEHHBIX B IBOWHOM HMHTETpaje

44. OnpeneneHne 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOIO MHTETpajla Mo JJIMHE AYTH

45. OnpefienieHre U OCHOBHBIE CBOMCTBA KPUBOJIMHEHHOTO MHTETrpaja 1Mo KOOpAnHATaAM

46. ®opmyna ['puna

47. HeoOxoaumble M JOCTaTOYHBIE YCIOBHS HE3aBUCHUMOCTH KPHUBOJMHEHHOrO MHTErpajia OT
MyTH UHTETPUPOBAHHUS

48. CxansipHO€ U BEKTOPHOE TOJISI — OTPEICTICHUS U IPUMEPHI

49. PoTop BEKTOpHOrO MOJS — OmpeAeieHue M npumep. LIMpKynsnuss BEKTOPHOTO MO —
onpeaenenue. [loTeHanbHOE BEKTOPHOE M0JIE, MPU3HAK MOTEHIIMAIBHOCTH

50. luBepreHiuss BEKTOPHOTO MOJS — oOmpejaereHue, npumep. II0TOK BEKTOpPHOTO MOIsS —
onpeaenenue. CoaeHOUJAIbHOE BEKTOPHOE T0JI€, TPU3HAK COJICHOUJAIBHOCTH

51. ®opmymnsl I'aycca-Octporpanckoro u CTokca

TunmoBble TECTOBBIE 3aaHUS

1. JIns nanHOM Matpuubl A MOCTPOUTH OOPAaTHYIO MAaTpPUILY A, Bomonuuth IIPOBEPKY
A AATA=E.

3
A=|2
2

P W N
R R P

2. Uccnenosat, Ha HeNpepbIBHOCTh QyHKIMIO Y = f(X), Haiitm Toukm pa3pwiBa u
onpeaenuTh uX poj. [TocTpouth cxemaTrueckuii rpaduk QyHKIIHH.

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

fF()=  6-5x mpn  1<x<3;
X-3 npu X =>3.
3. BHIYHCIIATH ILIOWI@Ab GUIYPBI, OrpaHndeHHON Iuamsivu Y = 1/(1 + X% y = X%/2.

4. C noMoI1bI0 JBOWHOTO MHTETpaia HAalTH 00BbEeM Tella, OTPAHUYCHHOTO MTOBEPXHOCTIIMH,

ypaBHEHHSI KOTOPBIX 3aJaHbl. Y = VX, y=2Jx, z=0,2=1 x+y=6.

5. Haiitu o61ee pemenue nuddepeHuanibHOro ypaBHeHUs xy'-2y = X",

6. Jly1st maHHOW JUCKPETHOM CIIy9aifHOM BEIMUMHBI TIOCTPOUTH PSIT pacnpenenaeHus u (pyHKIHIo
pacnpenenenus. HailTu ee MaTeMaTHUeCKOE OKHUIAAHUE U AUCIIEPCHIO.

IIpumepsl BONPOCOB J1s1 ompoca:
1. Omnpenenurens KBaJpaTHOM MaTpPHUIBl IMPOU3BOJIBHOTO MOpAAKAa — JaTh OIpEAEICHHUE,
IPUBECTH IIPUMEP BBIUMCIIEHUSI YEPE3 PA3JIOKEHUE 110 IEPBOM CTPOKE
2. [Ipeacrasnenue GyHKIMH ¢ moMoIbio Gopmyisl Teitmopa
3. CkanspHoOe U BEKTOPHOE I10JISL — OTIPE/ICICHUS 1 IPUMEPHI
4. Ilpu3Hak cpaBHEHUS AJIS 3HAKOIOJIOKUTEIIBHBIX PSJOB
5. MaTtemaTtnueckoe 0XXKHIaHNUE CIIy4aiiHON BEJIMUUHBL: ONPEEIIEHNE, CBOWCTBA



IIpuMepsbI TeM rpynnoBbIX JMCKYCCHI:
He npedycmompenul

TemaTnka HHAMBHAYATbHBIX IPOCKTOB:
He npedycmompenul

Tematuka 3cce

He npedycmompenul

Tunosble 3a1aHus 1)1 NPAKTHYCCKHUX 3AHATUI

1. Pemuth cucteMy JIMHEWHBIX YpaBHEHHH MeTOI0M [ aycca.
3X1HXo+X3+X4+X5=5, 2X1-X2+3X3=4, 5X,+6X3+X4=11.

2. TToctponts rpaduk Gyrkmn Y =1 L~X)/v1=X  ycrons3ys o6y cxeMmy HCCITeOBAHHS
byHKINN.
3. BoruucnuTh ATUHBL YT KPUBBIX, 33/IaHHBIX CIIEIYIOIIMMH YPaBHEHUSIMHU

y=x/4-05Inx, 1<x<2.
4. HaliTu ¢ DOMONIbIO XapaKTEPUCTHUYECKOTO ypaBHEHUS 0O0Ilee pelieHre CUCTEMbI
muddepeHIaTbHBIX ypaBHEHUH X1 '+X1-3X2=0, X2'-2X1=0.
5. Pasnoxurs dyukumo f (X) =€  psx Oypse B ykazanHoM urTepBane (-2,2). IlocTpouTs
rpaduk 3Toil PyHKIIUH U TpapuK CyMMBI orydeHHoro psina dypee.
[-xc p eysxk nd
L
3aaHHON TuHUKM L— oTpe3ok mpsimoit, oT Touku (0;0) 1o (7 ;27).
7. JlBa aBTOMara MpPOM3BOAST OJUHAKOBBIE JeTanu. [Ipou3BOAUTENBHOCTH MEPBOTO aBTOMATa
BIBOE OOJbIIE MPOU3BOAUTEIBHOCTH BTOporo. Ilepmerii aBromar mpousBomuT 60% neraneit
OTJINYHOTO KavecTBa, a BTopoi — 84%. Haynauy B3siTas getanb okazanach OTIMYHOTO Ka4eCTBa.
Haiit BeposTHOCTB TOT0, UTO 3Ta JIETab POU3BEICHA ITEPBHIM aBTOMATOM.

6. BbluMCIUTH KpPUBOJMHEHHBIM HMHTErpal BTOPOTrO poia BJIOJIb

Tunossble 3a1aHusA VISl KOHTPOJILHOW padoThI
1. Tanst koopauHathl Touek A1(0;3;2), A2(-1;3;6), A3(-2;4;2), A4(0;5;4).. 3BecTHO, 4TO OTPE3KU
A1A2, A1Az, A1A4 SBISIIOTCS CMEKHBIMU peOpamMu napayuienenumnena. Tpedyercs HalTH:
1) nmnuny pedpa A1Az;
2) yroa mexay peopamu A1A; 1 A1Asz;
3) miomaas rpaHu, coaepikaiiei Bepiuabl A1,Az,Az ;
4) o0beM mapauiesenumeaa;
5) ypaBHeHHE MPSIMOH, MPOXOASIIEH Yepe3 BepuiHy A1 BI0JIb AMATOHAIN NapaJlyIeieuie/a,;
6) ypaBHeHHe TUTOCKOCTH A1A2A3;
7) yron mexay peopom A1 A4 ¥ rpaHblo, couepikaiei Bepiuabl Ag,Az,Asz;
8) paccrostuue ot BepiMHbBI A4 10 IockocTh Ag,Az,As3.
2. Jlano ckanspHoe mose U = u(X,y). TpeOyercs:
1) coctaBuTh ypaBHEHHUE JIMHUN YPOBHS U = C U IOCTPOUTH ITY JIMHHIO;

2) B TOUKe A HAWTH IPAJMEHT ¥ IIPOU3BOIHYIO 10 HanpasiaeHuto Bekropa AB;
3) B TOUKEe A MOCTPOUTH KacaTeJIbHYI0 U HOPMaJIb K JIMHUM YPOBHS, IOJIYYUB UX YPABHEHUS.

u=x%+ 4y + 4x + 4y, C=13, A1, -2), B(2, 4).

X

3. Pa3inoxuth GyHKIUIO f(x)= 52 BPALTIO CTENCHAM X .

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



11. YuyeOHO-MeTOANUYECKOE 00ecIeueHHne TUCHUILINHBI

11.1. OcHoBHas JuTEpaTypa

1. UsneBa, A. M. JluneitHas anreOpa. AHanUTHYECKas reoMeTpus : yaeOHoe mocodue / A. M.
Uenera, I1. U. [punynkas, WU. JI. Yepnbix. — 5-¢ uzn. — HoBocubupck : HoBocubupckmii
roCyJapCTBEHHBIN TexHU4YecKuid yauBepcuret, 2019. — 183 ¢. — ISBN 978-5-7782-3868-8. —
Texkcr : anmexktponnbiit // Lludpooit oopazosarensHbiil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/98793.html (mara obOpamenus: 19.11.2022). — Pexum moctyma:
JUTSL aBTOPU3UP. TIOJB30BaTENeH

2. KymuxoBa, H. A. Jluneitnas anreOpa. AHamutuudeckas reomerpus. Juddepennumanpbaoe u
UHTETpasibHOe ucuncienus. [uddepeHnnansabie ypaBHEHUS | y91e0HO-METOAUYECKOe mocodue /

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

https://www.iprbookshop.ru/105212.html (mata oopamenus: 19.11.2022). — Pexum goctyna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

3. Hexenbckas JILLA. [uddepeHnmnansHbie ypaBHEHUS TIEPBOTO W BBICIIUX MOPSIKOB
[DnexkTpoHHBIN pecypc|: ydeOHoe mocobue/ Hexenbckas JILA.— DIEKTpoOH. TEKCTOBBIE
nannbie.— Tomck: M3aarenbcTBo TOMCKOTO rocy1apcTBEHHOTO YHUBEpcUTeTa, 2022.— 154C.—
Pesxxum mocryma: https://ipr-smart.ru/125529 — IPR SMART, o mapotto

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

5. bypoB, A. H. Maremartnueckuii ananu3. [lpuknamgHple 3amadu : y4eOHO-METOIUYECKOE
nmocoobue / A. H. Bbypo, H. TI. BaxpymeBa. — HoBocubupck : HoBocuOupckuii
roCyJapCTBEHHBIN TexHUUeckuil yHusepcuret, 2018. — 79 ¢. — ISBN 978-5-7782-3649-3. —
Texkcr : anmexktponnbiit // Lludpooit oopazosarensHbiil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/91388.html (mara obOpamenus: 19.11.2022). — Pexum mocTyma:
JUTSL aBTOPU3UP. TIOJB30BaTENEH

6. Maremarnueckuii aHanu3. KpuBoJWHEWHBIE W TOBEPXHOCTHBIE HWHTETPajbl. DJIEMEHTHI
teopuu 1oyis. COOpPHUK WHIWBUIYAIbHBIX 3aJlaHUi : ydeOHoe mocobue / cocraButenu I'. B.
Henoru6uenko [u np.], mox pemakiueii I'. B. Hemoru6uenko, O. B. Illepemer. — HoBocuGupck
: HoBocuOupckuit rocyapcTBeHHBIN TexHUYeckuid yauBepcuteT, 2019. — 71 ¢. — ISBN 978-5-
7782-3996-8. — Texkct : anekrponnsii // LludpoBoii oopazoatenbHbIl pecypc IPR SMART
[caiiT]. — URL: https://www.iprbookshop.ru/99188.html (mara obOpamenus: 19.11.2022). —
Pexxum goctymna: ajisi aBTOpU3HUP. MOJIb30BaTENEH

7. JIuxaues, A. B. BBeqieHre B TEOPHIO BEPOSTHOCTEH M MAaTEMaTHYCCKYIO CTATUCTHKY : yueOHOE

nocobue / A. B. JIuxaueB. — HoBocubupck : HoBocuOupckuii rocyapcTBEHHBIN TEXHUYCCKUN
yauBepeutetT, 2019. — 102 c¢. — ISBN 978-5-7782-3903-6. — Tekct : 3IeKTpOHHBIA //
[Mudposoit  obpazoBatensHBIi  pecypc IPR SMART :  [caiit]. —  URL:

https://www.iprbookshop.ru/98696.html (mara ob6pamenus: 19.11.2022). — Pexum goctyna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

8. Mexennas, H. M. OCHOBbI TEOpUU BEPOSTHOCTEH M MaTEMaTHYECKOH CTATHCTUKH.
Martepuanbl Jyisi TOATOTOBKH K CEMHUHAPCKUM 3aHATUAM : yuyeOHO-MeToaudeckoe mocodue / H.
M. Mexennas, 1. A. PynakoB. — MockBa : MOCKOBCKHI TOCYJapCTBEHHbI TEXHUYECKHI
yauBepcuteT umenn H.D. baymana, 2018. — 120 ¢. — ISBN 978-5-7038-4917-0. — Texkcr :
anektpoHHbt // Lludposoit obpaszoBatenbubiii pecypc IPR SMART : [caiit]. — URL:


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

https://www.iprbookshop.ru/110783.html (mara oGpamienus: 19.11.2022). — Pexxum goctyna:
Il aBTOPH3HP. MOJIb30BaTEICH

11.2. lonotHuTEIbLHAA JTUTEPATYpPa
1. CepeOpsixoB A.B. Bepenune B Teopuio rpadoB: Yued. mocodme / A.B.CepeOpsikoB. —
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
(mata obpamienus: 26.08.2022). — Pexxum qoctyna: s aBTOPU3UP. MOJIb30BaTEIeH
2. CepebpsixoB A.B. DnemeHTapHBIi Kypc MareMaTHM4ecKoil JIOTMKM: yded. mocobue /
A.B.CepebpsixoB — Capartos, Capar.roc.texH.yH-T, 2011. 32 ¢. URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=8119&rashirenie=doc
(mata obpamenus: 26.08.2022). — PexuM goctymna: Jyisi aBTOPU3UP. MOTb30BaTECH

3. HUccnemosanue omepauuii. M36paHHble riaBel: yueO. mocodue / A.B. Kpbicbko,
A.B. Cepebpskos, FO.H. Harap. Capatos: Capar.roc. TexH. yH-T, 2014. 52 c¢. ISBN 978-5-7433-
2764-5 URL.: http://techn.sstu.ru/WebLib/22376.pdf (mara obparuenus: 26.08.2022). — Pexum
JIOCTYTIA: JIIsl aBTOPU3UP. TIOJIb30BaTENeH

4. CepebpsikoB A.B. DieMeHTh KOMOMHATOPHOTO aHAJIW3a B 3aJladyaX TECOPUU BEPOSATHOCTEU M
MOJIENISAX CIIydaiiHbIX TpadoB: yueOHoe nmocodue / A.B.Cepebpsikos, B.B.Hosuxos, FO.H.Harap.
— Ourensc: U3n-Bo OTU (bumman) CI'TY umenn [Narapuna FHO.A., 2019. 52 c. ISBN 978-5-
9907991-9-6 URL: http://techn.sstu.ru/WebLib/30297.pdf (nara obOpamenus: 26.08.2022). —
Pexxum goctymna: ajist aBTOpU3HUP. MOJIb30BaTENEH

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

11.4 TlepeuyeHb 3JIEKTPOHHO-00pa30BaTEJIbHBIX PECYPCOB
1. VY4eOHO-MeTOAMYECKHME MaTepHallbl O AUCHUIUIMHE «MareMaThuka»
(anekTpoHHBIN oOpaszoBaTeabHbIN pecypce pazmeiieH B MOC OTU (pumman) CI'TY

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

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

11.5 DyIeKTPOHHO-0MOJINOTEYHbIE CUCTEMbI

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

2. OBC «Jlanwy» https://e.lanbook.com

3. OBC «elibrary» https://elibrary.ru

4. 9bC «KOHCVYJIbTAHT CTYAEHTA» https://www.studentlibrary.ru

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

1. https://openedu.ru - HarrioHaabHBIN IPOSKT OTKPHITOrO 00pa3oBaHMsI

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



https://www.iprbookshop.ru/110783.html
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=6260&rashirenie=doc
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=8119&rashirenie=doc
http://techn.sstu.ru/WebLib/22376.pdf
http://techn.sstu.ru/WebLib/30297.pdf
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=35
http://techn.sstu.ru/node.aspx?cd=136
https://www.iprbookshop.ru/
https://e.lanbook.com/
https://elibrary.ru/
https://www.studentlibrary.ru/
https://openedu.ru/
https://demonstrations.wolfram.com/

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

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

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

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

OOyuaromuMcest obecriedeH a0cTyn (yaaleHHBIM JTOCTYI), B TOM YHUCJE B
cllydae IpUMEHEHUS dJICKTPOHHOTO OOYYCHHMS, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHA, K COBPEMEHHBIM TNpOo(ecCHOHATBHBIM 0a3aM  JaHHBIX W
UH()OPMAITMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBounas npasoBas cuctema «KoncynpranT ILimrocy.

12.2 Ilepeyenn npodeccHOHATBHBIX 023 JaHHBIX
1. https://openedu.ru - HarrioHaabHBIN IPOSKT OTKPHITOIO 00pa3oBaHMsI
2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

12.3 IIporpaMmmHoe o0ecnieueHne

OOpasoBaTenbHBI MpoOIeCC MO TUCIHUIUIMHE OOeCcTeueH HEOOXOAUMMbBIM
KOMIUIEKTOM JIMIIEH3HOHHOTO W CBOOOJHO PpacmpoCTPaHSIEMOTO MPOTPaMMHOTO
oOecricueHHsl, B TOM 4YHCIE OTCUCCTBCHHOTO IPOM3BOACTBA  (IOICHKHUT
OOHOBJIEHUIO NMPU HEOOXOAUMOCTH).

1) JIuneH3noHHOE MPOrpaMMHOE 00eCIIeYCHUE

omeparonHas cucrema \Windows-7

2) CB00OOIHO pPacIpPOCTPaHIEMOE IPOrPAMMHOE 00ECIIEUCHHIE

nakeT opucHpix npunoxenuit LibreOffice 7.4.0

Kaxnapiii  oOywaromuiics B TeYeHME BCero nepuoaa  oOydeHus
oOecrieunBaeTcss MHAUBUIYAIbHBIM HEOTPAaHUUEHHBIM JOCTYNOM K 3JIEKTPOHHO-
OUOIMOTEYHON CHUCTEME M 3JEKTPOHHOM HHQPOPMAIIMOHHO-00pa30BaTEIbHON

cpene.

13. MaTepuaibHO-TeXHHYECKOe oOecneyeHue

OOpazoBaTenbHbId MpoLecc obecredeH Y4eOHbIMU ayJTUTOPUSIMH IS
NpOBEJCHHUS YUeOHBIX 3aHATUN JIEKIIMOHHOTO THIIA, 3aHATUH CEMHHAPCKOTO THIIA,
TPYOMNOBBIX W WHAUBUAYAIbHBIX KOHCYNIbTAllMH, TEKYIIErOo KOHTPOJIS U
IPOMEXYTOUHOM aTTecTalluy, MOMEUICHUSIMH U CaMOCTOSITENIbHOM paboThl


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

CTYJICHTOB.

VY4yeOHblE ayAUTOPUU OCHALIEHHBI OOOPYJAOBaHUEM U TEXHUYECKUMHU
CpeAcTBaMH OOY4YEHHMs, KOTOPbIE BKJIIOUAIOT B c€0sl yueOHYH0 MeOeb, KOMIUIEKT
MYJIbTUMEIUMHOTO 000PYI0BaHHUS, B TOM YKCIIE IEPEHOCHOTO (ITPOEKTOP, IKPaH).

[Tomenienus: st caMOCTOATENBHOM pabOThl O0YYalOIIUXCS OCHAIEHBI
KOMIIBIOTEPHOUW TEXHUKOM C BO3MOXHOCTBIO IOJAKIOUEHU K ceTh «HTepHET» U
o0OecrieyeHueM JIOCTyNa B DJIEKTPOHHYI HH(POPMAILIMOHHO-00pa30BaTEIbHYIO
cpeny OTU (bumman) CI'TY umenu ["arapuna FO.A.

Pabouyro mporpamMmy cocTaBuI « _» / /

14. JlonosiHeHusi U ©3MeHEHUsI B padoyeil mporpamme

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

3aB. kadeapoii / /

Buecennble u3menenus yreepxkaeHsl Ha 3acegannu Y MKC/YMKH
« » 20 _ ropna, mporokon Ne
[Ipencenarens YMKH /

~
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