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BBEJIEHUE

Pabouas nmporpaMMa AUCIUIUIMHBI SBJISETCS YaCThIO OCHOBHOW NPOQeCcCHOHATBHOM
00pa3oBaTeNbHON MPOTrpaMMBbI BBICILIET0 00pa30BaHUs - IPOrpaMMbl OakajgaBpuaTa, pa3paboTaHHON B
coorsercTBu ¢ ®PI'OC BO

oIoC BO

®denepanbHbBIN TOCYIApPCTBEHHBIN 00pa30BaTEeIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUS
- bakanaBpuar no HampasyeHuto noarorosku 10.03.01 Mudopmanmonnas
6e3omacHoCTh (mpuka3z Munoopuaayku Poccun ot 17.11.2020 1. Ne 1427)

1. HEJIb OCBOEHMA TN CHUIIJIMHBI

BBe)IeHI/Ie CTYACHTOB B INAAKTUYCCKYIO CUCTEMY ®YHHaMeHTaHBHLIX MaTeMaTHYEeCKNX ITOHATHI
TaKUX pa3JCJIOB KaK JIMHEHHAS anre6pa, AHATIUTUYCCKAA TCOMETPUA U MaTeMaTUYEeCKUHN aHaJIn3,

KOTOpBIC

BBICTYIIA€T OCHOBOM VI OCBOCHUS MH()OPMATUKU U BBIUUCIUTEILHON TEXHUKH.

3ana4yu TUCHUIUINHBIL:

— ompezieNieHUe MOHATUH, PaCKPBIBAIOIIUX SIIPO MaTEMAaTHUYECKON KapTHUHBI MHUPA;

— IIOCTPOEHUE YUEOHBIX 3a/laHuH, HallpaBJIeHHbIX HAa (P OPMUPOBAHNE YMEHUN TPUMEHSTh OCHOBHBIE
MOHSTHSI TUHEHHON anreOphl, aHATUTUYECKON FT€OMETPUH U MaTEMaTHYECKOT0 aHalIN3a, TEOPUU
BEPOATHOCTEH U MaTEMaTHUECKON CTATUCTUKHU JJI1 COCTABJICHUS aITOPUTMOB YUCIIEHHBIX METO/IOB;
— COOTHECEHHE MaTEeMaTHUYECKUX MOJIENIeH MPH PEIICHUN YUYeOHbBIX 3a/1a4 C OMUCAHUEM COJEPIKAHUS
BBIYHUCIIUTENBHBIX AJITOPUTMOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOIT

JluciminHa OTHOCHTCS K 00sI13aTEIbHOM YacTH y4eOHOTO TUIaHa.

3. OFBEM JJUCHHUITVINHbI

Yacos
KonrakrtHas pabora .(1o y4.3aH.)
- CamocTosiTenb
paKTHYECcKHe
IIpomexxyTounas Beero sa 3aHATHS, BH::;J: %310;1 3.e.
aTTecTanus
cemectp | B BIJTROas nor
cero | Jlexuuu JrOTOBKA
KypcoBoe KOHTPOJIBHBIX U
MPOCKTUPOBAHU KyPCOBBIX
e
Cemectp 1
Dxsamen 144 4 | 32 | 32 53 4
Cemectp 2
JK3aMeH 180 64 32 32 89
324 128 64 64 142

4.IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS OIIOII
B pesynbrare ocBoenust OIIOII y BeimyckHHKa TOJMAKHBI OBITH COPMUPOBAHBI KOMIIETEHIINHY,

ycraHoBieHHble B cooTBeTcTBHH PI'OC BO.

[Indp n HauMeHOBaHUE
KOMIIETEHIINHU

Nuaukatopel JOCTHXKEHUS KOMITETEHIIUI




OIIK-3 Cnocoben N/I-1.0I1K-3 3HaTh: OCHOBBI JIMHEWHOI anreOpbl, OCHOBHBIC TIOHSITHS U
UCIIONB30BaTh HEOOXOAMMBIE |3a/a4d BEKTOPHOM anreOpbl M aHATUTHYECKON TeOMETPUH, OCHOBHBIC
MaTeMaTHYECKHUe METOJIBI JUIS | IOJIOKEHHSI TEOPUHU TIPeIeioB GYHKINN, TEOPUH PSAO0B, OCHOBHBIE TEOPEMBI
pelieHus 3a1a4 mudhepeHIMaTFHOTO U MHTETPATBHOTO UCUUCTICHUS (PYHKIIH OHOTO U
npohecCHOHANBHOM HECKOJIbKHX MEPEMEHHBIX, OCHOBHBIE MOHATUSA U METObI TEOPUU
JIeSITENLHOCTH; BEpPOSITHOCTEM, MATEMAaTUUYECKON CTATUCTUKU, OCHOBHBIE TTOHSATHUS U METO/IbI
JTUCKPETHON MaTEeMaTUKH
N/-2.011K-3 YMeTh: uCnoib30BaTh AJIA PEIICHUS TPUKIaJAHbIX 33724
COOTBETCTBYIOIIUN MAaTEMAaTUYECKUN arrapar
N/-3.011K-3 Bnagets: HaBbIKAMU UCTIOIB30BAHUSI CTAHIAPTHBIX METOAOB U
MoO/ieJIeld MaTeMaTUUeCKOr0 aHaJIh3a U UX MPUMEHEHHUS K PEIICHUIO
MPUKJIATHBIX 33724, HABBIKAMH PEIICHUS 33]1a4 JTUHEHHON anreOpsl U
AHATUTUYCCKOW T€OMETPHH, HABBIKAMH TIOJIB30BaHUsI OMOIHOTEKaMU
MPUKJIAIHBIX TPOrPAMM M MaKETaMU MPOTrpaMM JUIsl peICHUs TPUKIIATHBIX
MaTEeMaTUYeCKHUX 3a/1a4, HAaBBIKAMH PEIICHUSI ONTUMU3AIMOHHBIX 33724 C
WCIIOJIb30BAHUEM CPEJACTB BHIUUCIUTEILHON TEXHUKHU
5. TEMATHYECKHUU IIJIAH
Yacos
Konrakthas padora .(110 y4.3aH.)
Tema u Bcero Camocr. Konrpons
AUMCHOBAaHUEC TECMbI HpaKTI/I'-ICC CaMOCTOSTCIIbH
Hacos Jlexuun Jlaboparop KHe patora 0if paboThI
HBIC
3aHATUSA
Cemectp 1 117
Tewma 1. | OcHoBsl muHelHO# anreOps (OI1K-3) 52 16 16 20
AHanuTH4eckast FeOMETPUsS M BEKTOPHAs
Tema 2. p p 65 16 16 33
anredpa (OIIK-3)
Cemectp 2 153
DeMeHTHl MaTEMaTUYECKOr0 aHaJIn3a
Tema 3. 48 14 14 20
(OIIK-3)
OCHOBHBIE ITIOHSATHS TEOPHUHU BEPOATHOCTEN
Tema 4. 11 TCOpHH BEp 50 10 10 30
u mateMatnyecko ctatuctuku (OITK-3)
Tema 5. | Meroasr ontumanbHbIX pemeruit (OI1K-3) 55 8 8 39
6. ®OPMbI TEKYIIEI'O KOHTPOJISI U ITPOMEXKYTOUYHOU ATTECTAIIUA
HIKAJIBI OIEHUBAHUSA
Buj onieHouHOTO Kpurepun
Pasnen/Tema 7 O Onucanue OLEHOYHOTO CPE/ICTBA putep
Cpe/CcTBa OLICHUBAaHUS

Texynmit KoHTpob (IIpunoxenue 4)




MaxkcumanbHO
BO3MOYKHOE
KOJINYECTBO 0aJIIOB

AynuTtopHas 4 3amanusd: 1) npousBeaeHUE MATPHIL; 2) 10. TlepBLIe Thi
Tema 1 KOHTpPOJIbHAS OTIpeACTUTEND; 3) MaTPUUHOE YpaBHEHHE; 4) - ep R
3aJIaHust
pabota 2 CJIy.
OIIEHUBAIOTCS 1O 2
Oaya, yetBepHoe 4
Oasna.
MaxkcumManbHO
. BO3MOXKHOE
3 3amaHus: 1) HaXOX/I€HNUE YpPaBHEHUH CTOPOH U
KOJIMUYECTBO OaIOB
AynuTtopHas BBICOT TPEYTOJILHUKA T10 33JJaHHBIM BEPIIMHAM; 10. TlepBoe 1
Tema 2 KOHTpOJIbHAs 2) cocTaBlIeHUE YpaBHEHUS TIOCKOCTH; 3) 5TO .oe SEﬂaHI/IH
pabora 1 COCTaBJIEHUE YPAaBHEHHUI KPUBBIX BTOPOTO p
OLICHUBAIOTCS 1O 3
TOPSIIKA TI0 3aJaHHBIM 3HAYCHUSIM.
Oasia, TpeTbe
3amanue - 4 oamia.
MakcumanbHO
BO3MOKHOE
KOJIMYECTBO 0aJIOB
AynuTtopHas 3 3amanus: 1) BeIYMCICHUE NTPEAETIOB (PYHKIIHIA; - 10. IlepBsie nBa
Tema 3 KOHTPOJIbHASI 2) HaxOXIE€HUE TPOU3BOJHBIX PYHKIIHIA; 3) 3a/1aHUS
pabora 3 HaXO0X/IEHUE UHTETpaJioB OT (QyHKIUH. OLICHUBAIOTCS 10 3
Oajia Kaxaoe,
TpeThe 3aJanue - 4
Oasna.
9 3amanuii: 1) 3a1aua Ha KJTACCUYECKOE
orpeziesieHUue BEpOSTHOCTH; 2) 3aja4a Ha
peal P > 2) 3an MaxkcumanbHO
TEOPEMBI CJI0KEHHUS U YMHOKEHUS
. BO3MOKHOE
BEpOATHOCTEH; 3) 3a/1a4a Ha IPUMEHEHHE
o . KOJIMYECTBO 0AJIOB
AynuropHas (dhopmyn nmonHoOi BeposiTHOCTH U baiieca; 4) 10. TIenBLIe
Tema 4 KOHTPOJIbHAs 3a1aua Ha mpuMeHeHue ¢popmydsl [Tyaccona; 5) - Lep N
N BOCEMb 3aJaHUI
pabota 4 3a/laya Ha pacrpeeNieHue cydyaifHoM
N OIICHUBAIOTCS B |
BEJIMSMHBL; 6) 3a71a41, CBA3aHHbIE ¢ PyHKIHEH
0ain, neBsToe
pacrpezieNieHus: ¥ IIIOTHOCTBIO paclpeaeeHuUs
. 3ajanue B 2 Oaia
BEPOATHOCTEH; 7) - 9) 3a71aun Ha OIpeeIeHIe
MaTEeMaTHYECKOTO OKUAAHUS U AUCTICPCHUH.
MakcumanbHO
BO3MOXKHOE
. KOJIMYECTBO 0asIOB
AynuTtopHas 2 3ajmanus: 1) 3a7a4a Ha TEOMETPUUECKUIN 1 10. TlepBoe
Tema 5 KOHTPOJIbHAS CUMILJIEKCHBIA METO/IbI PEIICHHUS; 2) SE;ILaHII/)Ie
pabora 5 TpaHCIOpTHAA 3a/1a4a.

OolleHUBaeTCd B 6
OaJIsIoB, BTOpOE
3ajaHue - 4 damna.

IIpomexxyrounas arrectanus(IIpmioxenne 5)




1 cemectp
(OK)

DK3aMeHAIMOHHBIA
ouner

30 GuIeTOB, COCTOSIINUX U3 2 TEOPETUKO-
MPAKTUYECKUX BOMPOCOB U | MPaKTHIECKOTO
3aIaHusl.

ITepBsIii 1 BTOpOIt
BOIPOCHI —
TEOPETUYECKHE, C
00s13aTeTbHBIM
JI0Ka3aTeIbCTBOM
TEOpEeM W 3ajayei
Ha
COOTBETCTBYIOIIYIO
TeMy (TIOJTHBII
OTBET OIICHUBAETCS
B 40 GamioB),
TPETU BOIIPOC
COJICPKUT 33724y
(TOJTHBIN OTBET
onenuBaetrcd B 20
0aIoB).
MaxkcumManbHO
BO3MOXKHOE
KOJIMYECTBO 0asIOB
3a peleHue ounera
- 100.

2 cemecTp
(OK)

DK3aMeHaIllMOHHBIN
onier

30 OuieToB, COCTOSIINX U3 2 TEOPETUKO-
MPAKTUYECKHU3 BOIIPOCOB U 2 MPAKTUYECKUX
3aJlaHusl.

JIBa BOIpOCa -
TEOPETUYECKHE, C
00s13aTeIbHBIM
JIOKa3aTeIbCTBOM U
3ajJlaueil Ha
COOTBETCTBYIOIIYIO
TeMy (IIOJIHBIN
OTBET OLICHHBACTCS
B 30 6asutoB). /IBa
BOIpOCa -
NpaKkTHYeCKast
3aaya (TIOJIHbIN
OTBET OIICHUBACTCS
B 20 6asuIoB).
MaxkcumManbHO
BO3MOXKHOE
KOJIMYECTBO OAJIOB
3a peleHue ounera
- 100.




OIMUCAHME HIKAJI OHEHUBAHUA

[Tokazatens onenku ocBoenust OIIOIT popmupyercs Ha OcCHOBE 00BETUHEHHUS TEKYIIET0 KOHTPOJIS
Y TIPOMEKYTOUYHOM aTTECTAI[MU 00yJaroIIeTroCsl.

[Tokazarenb peTUHTa N0 KaKI0M JUCHMIUIMHE BBIPAXKAETCS B MIPOLIEHTAX, KOTOPBIM MOKa3bIBAET
YpOBEHb MOJITOTOBKHU CTYJICHTA.

Texymuit kouTpoas.Ucnons3yetcs 100-6amnpHas cucreMa oreHuBanus. OrieHKa paboThl CTyIeHTa B
TEYEHUH CEMECTpPa OCYIIECTBIISIETCS MPENOoAaBaTeIeM B COOTBETCTBUH € Pa3pabOTaHHON UM CHCTEMOM
OLIEHKH Y4eOHBIX JOCTHKEHUI B Ipoliecce 00yUYeHHs 10 JAHHOM THUCHIUIUIMHE.

B pabounx nporpamMmmax JUCIHHIUIMH U MPAKTUK 3aKPETSICHbI BUJIbI TEKYIIETO KOHTPOJIS,
IUTAHUPYEMBbIE Pe3yJIbTaThl KOHTPOJIBHBIX MEPONPUATUN U KPUTEPUH OLIEHKU yUeOHBINH JOCTHKEHUH.

B Teuenue cemecTpa nmpenogaBateneM NpOBOJAUTCS HE MEHEE 3-X KOHTPOJIbHBIX MEPOIPUITUH, IO
OLICHKE JIeATENbHOCTH CTyIeHTa. Eciu nocemnieHust 3aHsTHii 110 TUCIUIUIMHE BKIIFOUEHBI B PEUTHHT, TO
JTaHHBIN TIOKa3aTeNb cocTaBiseT He Oosee 20% 0T MaKCUMAalbHOTO KOJUYECTBA OAJIJIOB MO AUCHHUIUIHHE.

[TpomexyTtounas arrectauus. Mcnonszyercs 5-6amibpHast cucteMa olieHnBaHus. O1ieHKa paboThl
CTYJEHTA 110 OKOHYAHHIO IUCUUTUIMHBI (YACTH TUCIUIUIMHBI) OCYIIECTBIICTCS IPENoAaBaTesieM B
COOTBETCTBUH C pa3pabOTaHHON UM CHCTEMOI OIIEHKH JOCTHKEHUI CTYyJIeHTa B mpoliecce 00y4eHus 1Mo
naHHoU aucuuriuHe. [IpoMexxyTouHas aTTecTalnus Takyke IPOBOAUTCS MO0 OKOHYAHUIO (DOPMHUPOBAHUS
KOMIIETECHIHI.

[Topsimox mepeBoia pelTuHra, NpeayCMOTPEHHBIX CUCTEMO OLIEHUBAHUS, 110 AUCLUIUINHE, B
NSATUOAIUIBHYIO CUCTEMY.

Bricokuii ypoens — 100% - 70% - oTinnuHO, XOpowIo.

Cpennuii ypoBeHb — 69% - 50% - y10BIE€TBOPUTEINBHO.



Iloxa3aTesb OLIEHKH

Ilo 5-0a/JILHOM cUCTEME

XapakTepHCTHKA OKa3aTeJist

100% - 85%

OTJIIMYHO

O6J'Ia,HaI-OT TCOPCTUUCCKUMHU 3HAHUAMUA B IIOJITHOM O6’beMe,
IMOHUMAKOT, CAMOCTOATCIBHO YMCHOT IIPUMCHATD,
HCCICI0BATh, I/I,Z[eHTI/I(I)I/ILII/IPOBaTB, AHAJIIN3UPOBATh,
CUCTCMATU3UPOBATD, PACHPCACIATD 11O KATCTOPUAIM,
pacCcuuTaThb 1MOKa3aTeCIIu, KHaCCI/IQ)I/ILII/IpOBaTB,
pa3pa6aTLIBaTL MOZCIIN, AJITOPUTMHU3UPOBATL, YIIPABJIATD,
OpTraHnU30BaTh, IJIAHUPOBATH INPOUECChI UCCIICAOBAHNA,
OCYHICCTBJIATH OLCHKY PE3YJIbTATOB HA BBICOKOM YPOBHC

84% - 70%

XOpOLIO

00J1aJat0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM 00beMe,
IIOHUMAIOT, CAMOCTOSITEIBHO YMEIOT IPUMEHSAT,
UCCIIeI0BATh, UACHTU(DHUIIMPOBATH, AHATU3UPOBATH,
CUCTEMAaTU3UPOBATh, PACIIPEACIIATD 110 KATETOPHUSM,
paccuuTaTth MOKa3aTeNu, KIacCu(pHUIIMPOBATS,
pa3pabaTbIBaTh MOJICNIHU, AITOPUTMHU3UPOBATD, YIIPABIATH,
OpraHU30BaTh, INIAHUPOBATH IIPOLIECCHI UCCIIEIOBAHNS,
OCYILECTBISATh OLIEHKY PE3YyJIbTATOB.

MOFYT OBITH JOIMYHIEHbI HEAOYCTEBI, UCIIPABJICHHBIC
CTYACHTOM CaMOCTOSATCIIbHO B ITPOLCCCC pa6OTBI (OTBeTa

U T.1.)

69% - 50%

Y0BJIETBOPUTEIIHHO

00ya1a10T OOIMUMH TEOPETHUYECKUMHU 3HAHUSIMHU, YMEIOT
MIPUMEHATD, UCCIEA0BATh, HICHTU(PHUITUPOBATH,
aQHAIM3UPOBATh, CHCTEMATU3UPOBATh, PACIIPEACIIATE TI0
KaTeropusM, pacCYMTATh MTOKA3aTEIIH,
KJIAaCCU(HUITUPOBATH, pa3padaThIBATh MOJICIIH,
aIrOpUTMU3UPOBATH, YIIPABIIATh, OPraHU30BaTh,
TJIAHUPOBATH MPOIIECCHI HCCIIE0BAHMUS, OCYIIECTBIISATh
OIICHKY Pe3yJIbTaTOB Ha CPEIHEM YPOBHE.
JlomyckaroTes OIMOKH, KOTOPBIE CTYACHT 3aTPy IHACTCS
HCIIPABUTHh CAMOCTOSTEIBHO.

49 % u MeHee

HCYIOBJICTBOPHUTCIIBHO

00J1aJat0T HE MOJHBIM 00BEMOM 00X TEOPETUYECKUMU
3HAaHUSIMH, HE YMEIOT CAMOCTOSATENbHO IPUMEHSTD,
UCCIIe10BaTh, UIEHTU(PULINPOBATh, AHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh, PACHIPEAEIATH [0 KATETOPUsIM,
paccuMTaTh MOKa3aTeNn, KIacCu(pUIUPOBATh,
pa3pabaTbIBaTh MOJIEINIHU, AITOPUTMHU3UPOBATD, YIIPABIATH,
OpraHu30BaTh, INIAHUPOBATDH MPOLIECCHI UCCIIEIOBAHUS,
OCYILIECTBIISATh OLIEHKY PE3YJIbTaTOB.

He cdopmupoBanbl yMEeHUS M HaBBIKH VIS PELICHUS
npodecCHOHATBHBIX 3a]a4

100% - 50%

3a4TCHO

XapaKTEepUCTHKA M0KA3aTelsl COOTBETCTBYET «OTIMYHOY,
«XOPOILO», «YIAOBIECTBOPUTEIHHO

49 % u MeHee

HC 3a4TCHO

XapPaKTCPUCTHKA ITOKA3aTCJIA COOTBECTCTBYCT
«HCYOOBJICTBOPUTCIIBHO»

7. COAEP KAHUE JTUCIUIIJIMHBbI

7.1. Coneprkanue JeKIUA




Tema 1. OcnoBbl nuneitHoU anredpsl (OI1K-3)

Matpuusl. JIuneiinble onepanyuy HaJ MaTpULAMU: CJI0KEHNE MaTPULl, YMHOKEHHE MaTPULIbI HA YHCIIO.
YMHOX€EHUE MaTpull.

Omnpenenurenu. Onpeaenurenu 2 u 3-ro nopsakoB. O61ee MoHATHE 00 ONpeenuTeNe n-ro NopsaKa.
CoiicTBa onpenenureneit n-ro nopsaka. O6patHas MaTpuna. Marpuunsle ypaBHeHus. OO01mmas Teopus
cucteM nuHeHbIX ypaBHeHuid. KBanpartasie CJIY. Meton Kpamepa. Haxoxxaenue pemenns ¢ IoMOIIbIO
oOpaTHOU MaTpHIbl. DIeMeHTapHble mpeoOpa3oBanus cuctemsl. [IponsBonbubie CJIY. Teopema
Kponekepa— Kanemnu. Meron )Kopnana — ['aycca. MHOKeCTBO KOMIUIEKCHBIX Yucell. Anredpandeckne
ornepauuu 1 GopMbl IPEICTABICHUS KOMIUIEKCHBIX yucell. M3BleueHne KopHel Npor3BOJIbHON CTEIIEHH U3
KOMIIJIEKCHOT'O YMCJIa, BO3BEIECHNE KOMILIEKCHBIX YHCEII B IPOU3BOJIBHYIO CTEIIEHBIO

Tema 2. AHanuTHYeCKasi TEOMETPHS U BEKTOpHAs
anre6pa (OIIK-3)

BBenenue B BekTopHyto anredpy. JIuHeiHble onepanyy HaJl BEKTOpaMU Ha IJI0CKOCTHU. JInHeliHbIe
orepanuy HaJl BEKTOpaMu B pocTpaHcTBe. CKalsipHOE, BEKTOPHOE U CMEIaHHOE Mpou3BeeHus. ba3ucel
Ha IJIOCKOCTH U B IPOCTPAHCTBE.

AHanmuTH4eCcKasi FeOMETpHs Ha INIOCKOCTU. BUibl ypaBHEeHHs IpsAMON Ha miockocTH. MccnenoBanue
B3aMMHOT'0 PACTIOJI0KEHHMS IBYX IPSIMBIX Ha IJIOCKOCTH. KpHuBbIE BTOPOro nopsiaka.

AHanuTH4YeCcKas FeOMETPHs B IPOCTPAHCTBE. Y PAaBHEHHE INIOCKOCTH. B3auMHOE paconokeHue 1ByX
IJIOCKOCTEW. YpaBHEHHS IPSIMOM B MPOCTPAHCTBE.

JIuHeiiHbIe NpOCTpaHCTBA.

Tema 3. DneMeHTBI MATEMATHYECKOTO aHAINA3a
(OIIK-3)

[Monstue mHOXKecTBa. YncioBsie nocienoBarenbHocTy. [lonstue ¢pynkuuu. CroiictBa pyHkuuii. [Tonstue
npezaena Gyukiun. [Tpoussonnsie pynkuuu. [Ipumenenus nuddepeHaaTbHOr0 HCUUCICHHS.
UccnenoBanue Qpynkumii, nocrpoenue rpadpukos ¢pyHkuui. [loustue nuddepennumana GpyHkumu.
Heonpenenennsrit nuaterpan. OCHOBHBIE METOIbI MHTETpUpoBaHus. OnpeaeneHHslii naTerpair. Gopmyna
Herotona-Jleitoana. OCHOBHBIE METO/IbI BEIYUCIICHHS OMPEIeTICHHBIX HHTErpaioB. [Ipunoxenus
OTIpe/ieIeHHBIX MHTETPaioB. Brruncienue miomasei miockux ¢uryp. Beruncienue o0eMoB Ten
BpaIllCHUS.

OYHKINH HECKOJIBKUX MepeMeHHbIX. YacTHbIC MTpou3BoAHbIe. MccnenoBanue pyHKIINNA HECKOIBKUX
MEPEMEHHBIX Ha KCTPEMyM. DIIEMEHThI TECOPUU TOJIS.

Huddepennnansusie ypaBHenus. 3agaua Komm. Iuddepennnanbabie ypaBHEHUs IEPBOTO MOPSAIKA C
pa3IenAIMMUCS IEPEeMEHHBIMH, OTHOPOAHBIHN, ypaBHeHHe bepuymnu. AuddepeHunanbabie ypaBHEHUS
BTOPOTO MOPSIIKA C MOCTOSHHBIMH KO3 (DUIIMEHTaMU OJJHOPOIHBIE U HEOJHOPOIHBIE.

UucnoBsie psiabl. Y CIOBHS CXOIUMOCTH YUCIIOBBIX PSJIOB.

Tema 4. OcHOBHBIE TOHATHS TEOPUU BEPOSITHOCTEH
u marematuyeckoit cratuctuku (OIIK-3)

[IpocTpaHcTBO ciyyaiiHbIX COOBITHH. AnreOpa coObITuil. Pa3nuuHble OAX0/1bI K ONPEAETICHUIO
BeposTHOCTU. DOpMyIIa YMHOKEHHUS BEpOATHOCTEN. DOpMyIIa ClI0KEHUS BEPOATHOCTEN ISl COBMECTHBIX U
HECOBMECTHBIX coObITHI. DopMyiia monHoil BepoaTHocTH. Popmyina baiieca. @opmyna beprymu.
®opmyna Ilyaccona. ITonstue ciyyaliHOM BenUYHHBL. JIMCKPETHBIE U HENIPEPBIBHBIE CIIy4YallHbIE
BennuuHbl.  Psan pacnpenenenusd. [InoTHOCTh pactpeneneHus BepossTHOCTEN. DyHKIUSA pacpeeIeHusl.
CBoiicTBa 3 TUX (PYHKIUI U CBA3b MEKIY HUMU. YUCIOBBIE XapaKTEPUCTUKH CIy4YaiiHOH! BeTMUMHBI. 3aKOH
OOJIBLINX YKCEI U TPEIETIbHbIE TEOPEMBI.




Tema 5. Meroas! ontumManbHbIX pemienuii (OIIK-3)

[Tonarue MaTemaTuyeckoi MOAeNH 3a1aun. ['paduyeckuii MeTos pemeHus 3a1a4 JMHEHHOTO
nporpaMMupoBanus. CUMIIIEKCHBIM METOJI PELEHUS 3a7a4 JIMHEHHOT 0 MporpaMMupoBanus. TpaHcnopTHast
3a/1ay4a.

7.2 ConepkaHre NPaKTHYECKUX 3aHSATHI 1 1a00paTOpHBIX paboT

Tema 2. AHanuTHUECKasi TEOMETPUS U BEKTOpHAast
anredpa (OIIK-3)

Beenenue B BekTopHYyo anreOpy. JIuHeliHble onepanny HaJ BEKTOpaMHU Ha IJIOCKOCTHU. JInHeliHbIe
ollepany HaJl BEKTOpaMHU B IpocTpaHcTBe. CKasIpHOE, BEKTOPHOE U CMELIaHHOE NPOU3BeIeHUs. ba3zucel
Ha IUIOCKOCTH U B IIPOCTPAHCTBE.

AHanuTHuyeckas reoMeTpHsl Ha INIOCKOCTH. Byl ypaBHeHMs IpsAMOi Ha 1utockocTH. MccnenoBanue
B3aMMHOTI'0 PACIIOJIOKEHMS IBYX MIPSIMBIX HA IJI0CKOCTU. KpuBbIE BTOPOro nopsiika.

AHanuTHuyecKas reOMeTpHs B IPOCTPAHCTBE. Y PaBHEHHE IUIOCKOCTH. B3auMHOE pacmonoxkeHue 1ByX
IJIOCKOCTEN. Y paBHEHUS NPSAMOU B IPOCTPAHCTBE.

JIunelnHbIe IPOCTPAHCTBA.

Tema 3. DneMeHTHI MAaTEMaTUYECKOTO aHaJIN3a
(OIIK-3)

[onsarue MHOecTBa. YncnoBsle nocienosarenbHocTy. [lonstue pynkuuu. CroiictBa pynkuuii. [lonsarue
npeznena Gyukiun. [Tpoussonusie pynkuuu. [Ipumenenus nuddepeHnanTbHOro HCUUCISHHS.
UccnenoBanue pyHkimii, noctpoenue rpadukos pynkimii. [lonstie quddepennmana GyHKIHHN.
Heonpenenennsiit naTerpan. OCHOBHBIE METO/IbI HHTETpUpOBaHus. OnpeeneHHblil nuTerpan. @opmyna
Herorona-Jleitbnuma. OCHOBHBIE METOBI BBIYMCIICHUS OTIPEICIIEHHBIX HHTETpalioB. [Ipunoxenuns
OTIpeIeIEHHBIX UHTETPAJIOB. BhIuucieHue miomazei miockux ¢puryp. Beraucnenne o00beMoB Tel
BpalICHUS.

@DyHKIIUN HECKOJIbKUX MepeMeHHBIX. YacTHbIe Mpou3BoaHbIe. MccnenoBanne GyHKINN HECKOIBKHX
HNEPEMEHHBIX Ha 3KCTPEMYM. DJIEMEHThI TEOPUU TOJIS.

Huddepenumansupie ypaBHeHus. 3agada Komm. uddepennnansabie ypaBHEHHS IEPBOTO MOPSIKA C
pa3AeAIOMIMMUCS IEPEMEHHBIMHU, OHOPOIHBIN, ypaBHeHue bepuymm. luddepennuansapie ypaBHEHUS
BTOPOT'O TIOPSIZIKA C TIOCTOSSHHBIMHU KO3 (UIIEHTaMH OJTHOPOIHBIE M HEOTHOPOTHBIE.

Yucnossle psabl. Y CIOBHS CXOAUMOCTH YHCIOBBIX PSIIOB.




Tema 4. OcHOBHBIE IOHATHS TEOPUU BEPOSATHOCTEN
u MareMatnueckoi cratuctuku (OITK-3)

[IpocTpaHCTBO CydailHBIX COOBITHI. ANreOpa coObITHI. Pa3mnuHbie MOIX0/IbI K OTIPEICTICHUIO
BeposATHOCTH. DopMysia yMHOXKEHUS BeposiTHOCTE. DopMyIia CIOKEHUSI BEPOATHOCTEH 1JIsi COBMECTHBIX U
HECOBMECTHBIX coObITHIA. DopMysia mosHo# BeposiTHocTH. Dopmyria baiieca. ®opmyna beprysim.
®opwmyina [lyaccona. [Tonstre ciryyaiiHOW BETMYUHBI. JJUCKPETHBIEC U HEMPEPHIBHBIC CITyYalHbIC
BenuuuHbl. Psj pacnpenenenus. [InotHocTh pacnipenenenus BepositHocTeld. DyHKIMA pacipeaeneHusl.
CBoiicTBa 3THX (QYHKIIMH U CBSA3h MEXITY HUMHU. YHUCIIOBBIC XapaKTEPUCTUKH CITyIalHONW BEIMYUHBI. 3aKOH
OOJIBIINX YKCEN U MpeiebHbIE TEOPEMBI.

Tema 5. Metoas! ontumanbHbIX pemrernit (OITK-3)

[TonsiTe MaremaTuueckoi Mmonenu 3aaayn. ['papuueckuit MeTo petieHus 3a1a4 JIMHEHHOTO
nporpaMmMupoBanus. CUMITIEKCHBIM METOJT PeLIeHHs 3a7a4 JMHEHHOTO MporpaMMupoBanus. TpaHcnopTHas
3a/aya.

7.3. ConeprkaHue CaMOCTOSITEIbHONU PabOThI

Tema 2. AHaIUTHUYECKAsI TEOMETPUS U BEKTOPHAs
anredpa (OIIK-3)

Beenenue B BekTopHyto anreOpy. JIuHelinpie onepanny HaJ BEKTOpaMHU Ha IIOCKOCTHU. JInHeliHbIe
olepanuy HaJl BEKTOpaMHu B IpocTpancTBe. CKalsipHOE, BEKTOPHOE U CMELIaHHOE NPOU3BeIeHUs. ba3ucel
Ha IUIOCKOCTH U B IIPOCTPAHCTBE.

AHanuThuyeckas reoMeTpHsl Ha INIOCKOCTH. Buibl ypaBHeHMsI npsiMoii Ha ruiockocTH. MccnenoBanue
B3aUMHOT'O PACIIOJIOKEHM IBYX IIPSIMBIX Ha IUIOCKOCTH. KpHBBIE BTOPOro mopsiaka.

AHanuThuyeckas reoMeTpUs B IPOCTPAHCTBE. Y paBHEHME IIIOCKOCTH. B3auMHoe pacnosnoxeHue 1ByX
IJIOCKOCTEW. YpaBHEHHS IPSIMOM B MPOCTPAHCTBE.

JInneliHble IPOCTPAHCTBA.

Tema 3 9H6MCHTLI MATEMATHUUYCCKOI'O aHAJIn3a
(OTIK-3)

[Tonstne MuOkecTBa. Ynciosle nocienoBaTenbHOCTH. [lonsTre Gpynkunu. CoiictBa pyHkiuil. [lonstue
npenena gynkuuu. [Ipoussogusie pynkuuu. [Ipumenenus nuddepeHnaibHOro HCUNCICHHUS.
UccnenoBanue ¢hynkumii, moctpoenue rpapukoB Gynkiuii. [lorstue nuddepenimana GyHKIUN.
Heonpenenennsiit naTerpasi. OCHOBHBIE METOIbI HHTErpUpoBaHud. OnpeaeneHHbiii naterpain. ®opmyna
Herotona-Jleli6numa. OCHOBHBIE METO/IbI BRIYMCICHUS OMPEICTICHHBIX HHTErpasioB. [Iprioxenus
oTpesieNIeHHBIX UHTErpaioB. Beruncnenue miomazneil miockux ¢uryp. Beruucnenne o0beMoB Tel
BpallleHHUS.

OYHKINH HECKOJIbKUX MepeMeHHbIX. YacTHbIe pon3BoaHbIe. MccnenoBanne GpyHKINN HECKOIBKIX
MEPEMEHHBIX Ha KCTPEMyM. DIIEMEHThI TEOPUU TOJIS.

Huddepennmanbupie ypaBHeHus. 3anaya Komm. uddepennuanbapie ypaBHEHUS IEPBOTO MOPSIKA C
pa3aeNsIoIUMUCS IEPEMEHHBIMU, OAHOPOHBIN, ypaBHeHUe bepuymnu. /uddepennmanbubie ypaBHEHUS
BTOPOTO MOPSI/IKA C MOCTOSHHBIMU KO3 (QULIEeHTaMU OJJHOPOIHBIE U HEOJTHOPOIHBIE.

Yucnoble psibl. Y CIOBUSA CXOJUMOCTH YHCTIOBBIX PSAIOB.




Tema 4. OcHOBHBIE IOHATHS TEOPUU BEPOSATHOCTEN
u MareMatnueckoi cratuctuku (OITK-3)

[IpocTpaHCTBO CydailHBIX COOBITHI. ANreOpa coObITHI. Pa3mnuHbie MOIX0/IbI K OTIPEICTICHUIO
BeposATHOCTH. DopMysia yMHOXKEHUS BeposiTHOCTE. DopMyIia CIOKEHUSI BEPOATHOCTEH 1JIsi COBMECTHBIX U
HECOBMECTHBIX coObITHIA. DopMysia mosHo# BeposiTHocTH. Dopmyria baiieca. ®opmyna beprysim.
®opwmyina [lyaccona. [Tonstre ciryyaiiHOW BETMYUHBI. JJUCKPETHBIEC U HEMPEPHIBHBIC CITyYalHbIC
BenuuuHbl. Psj pacnpenenenus. [InotHocTh pacnipenenenus BepositHocTeld. DyHKIMA pacipeaeneHusl.
CBoiicTBa 3THX (QYHKIIMH U CBSA3h MEXITY HUMHU. YHUCIIOBBIC XapaKTEPUCTUKH CITyIalHONW BEIMYUHBI. 3aKOH
OOJIBIINX YKCEN U MpeiebHbIE TEOPEMBI.

Tema 5. Metoas! ontumanbHbIX pemrernit (OITK-3)

[TonsiTe MaremaTuueckoi Mmonenu 3aaayn. ['papuueckuit MeTo petieHus 3a1a4 JIMHEHHOTO
nporpaMmMupoBanus. CUMITIEKCHBIM METOJT PeLIeHHs 3a7a4 JMHEHHOTO MporpaMMupoBanus. TpaHcnopTHas
3a/1a4a. DIEeMEHThl HEIMHEHHOTO MPOTrPaMMHUPOBAHHUSI.

7.3.1. [IpuMepHBIE BOMPOCHI JJIs1 CAMOCTOATEILHON MOATOTOBKH K 3a4€TY/9K3aMEHY
[Ipunoxenne 1

7.3.2. I[IpakTrdeckue 3aJaHus 0 AUCHUIUINHE I CAMOCTOSATEIbHOM MOATOTOBKH K
3a4eTy/3K3aMeHy
[Tpunoxxenue 2

7.3.3. Ilepeyenp KypcoBBIX paboT
He npenycmotpeno

7.4. DneKTpoHHOE MOPTQOINO 00YHAFOIIETOCS
MaTepHaJbl HE Pa3MEIIAIOTCs

7.5. MeToanueckue PECKOMCHJAAalIHUH 110 BLIIIOJIHCHUTO KOHTpOJ'IBHOﬁ pa6OTBI
HE IPpEAyCMOTPCHO

7.6 MeTtoanueckue peKOMEHAALUH 110 BBIIIOJHEHUIO KypCOBOH pabOThI
HE IPESyCMOTPEHO




8. OCOBEHHOCTHU OPTAHMU3AIIUU OBPA3ZOBATEJIBHOI'O
NPOUHECCA IO AMCHUIIJIMHE JJ15 JINL C OTPAHUYEHHBIMH
BO3MOXHOCTAMMU 31O0POBbsA

Ilo 3aaenenuto cmyoenma

B nensix 70CTYNHOCTH OCBOEHHS MPOrPaMMBbI JUIsl JIUI] ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbS
pU HEOOXOAMMOCTH Kadeapa o0ecrednBaeT CIEYIOITNE YCIOBHS:

- 0COOBIH MOPSIOK OCBOCHUSI AUCLUIIIINHBI, C YIETOM COCTOSIHUS UX 3/10pPOBbS;

- DJIEeKTpOHHBbIE OOpa3oBaTeNbHbIE pECYpChl IO JUCHMILUIMHE B (QopMmax, aJalTUPOBAHHBIX K
OTpaHUYEHUSIM UX 3]I0POBBS;

- U3y4YEHHE JMCUUIUIMHBI MO WHAUBUAYyaJIbHOMY y4eOHOMY IUIaHy (BHE 3aBUCUMOCTH OT (OPMBI
oOyueHus);

- DJEKTPOHHOE OO0y4yeHHWe U JAUCTAHIMOHHbIE O00pa3oBaTENbHbIE TEXHOJOTHH, KOTOpHIE
Mpe1ycMaTpUBalOT BO3MOKHOCTH MpUeMa-Tepeaadn MHpopMaly B JOCTYIHBIX U1 HUX popmax.

- pmoctyn (yOAJIeHHBIM JOCTYIM), K COBPEMEHHBIM MpOodeCcCHOHANBHBIM 0a3amM JaHHBIX U
MH(GOPMAILMOHHBIM CITPABOYHBIM CHCTEMaM, COCTaB KOTOphIX onpeneneH PI1/I.

9. IEPEYEHH OCHOBHOM U JONMOJIHUTEJbHOW YYEBHOMN JINTEPATYPBI,
HEOBXOJIUMOM 1151 OCBOEHUS JUCUTLINHBI
Caiit 6ubdamorexn YpI'ly
http://lib.usue.ru/

OcHoBHas1 JIuTEpaTypa:

2. lllunayes B.C. 3agayHuk 1o BhICIIEH MaTeMaTUKe [ DIEKTPOHHBINA pecypc|:yueOHoe mocooue. -
Mocksa: OOO "Hayuno-uzgarensckuii nentp MHOPA-M", 2023. - 304 — Pexxum noctyna:
https://znanium.ru/catalog/product/1896401

3. unaves B.C. Bricmas maTemaruka [ DIeKTpoHHEIH pecypc]:Yueonuk. - Mocksa: OO0
"Hayuno-n3narensckuii nentp MHOPA-M", 2024. - 479 — Pexxum goctyna:
https://znanium.com/catalog/product/2085943

4. IMankun A.C. 3afauym ¢ pelIEeHUsIMHU 110 BBICIIEH MaTEMAaTHKE, TEOPUU BEPOATHOCTEM,
MaTeMaTHYECKON CTaTUCTUKE, MAaTEMAaTHYECKOMY MTPOTPaMMHUPOBAHUIO [ DNIEKTPOHHBIN pecypc]:YuebHoe
nocobue. - MockBa: M3narenbcko-toprosas kopnopanus "Jlamkos u K", 2023. - 402 — Pexxum nocrymna:
https://znanium.com/catalog/product/2082512

5. Pyneix b.M., bo6puk I'.U., I'punnieBnuroc P.K., Carutos P. B., llepmnes B.I'., Matsees B.1.,
I'mankux U.M. Kypc BeICIIei MaTeMaTHKH JJ1si SKOHOMUCTOB [ DNIEKTPOHHBIN pecypc]: YueOnuk. - MockBa:
OO0OOQO "Hayuno-u3narensckuil nentp MHOPA-M", 2024. - 647 — Pexxum noctyna:
https://znanium.com/catalog/product/2091898

6. [llunayes B.C. 3anaunuk no Beiciei MaTeMaTuke [DneKTpoHHbIH pecypc]:YuebHoe nmocobdue. -
Mocksa: OOO "Hayuno-uznarensckuii uentp MHOPA-M", 2024. - 304 — Pexxum nocryna:
https://znanium.com/catalog/product/2124772

JlonoTHUTEIbHASI JINTEpPaTypa:



2. Kubim A. A., Mapsun C. B., ConoBbsinoB B. b. JIunelinbie MOJiesId B 5KOHOMUKE [ DJIEKTPOHHBIN
pecypc]:yuebHoe mocobue. - ExatepunoOypr: [M3gatensctBo YpI'DVY], 2017. - 70 — Pexxum moctyma:
http://lib.usue.ru/resource/limit/ump/17/p488709.pdf

3. ITucemennsiii J1. T. KoHcneKT ekuil o BeICIIEH MaTeMaTHKe:[TOIHBIN Kypc]. - MockBa: Alipuc
-ipecc, 2018. - 603

4. Ilucemennsblii Koncnekt nekuuii no Beicuieit matemaTtuke. [B 2 yactax]. Y. 1:. - MockBa: Alipuc-
npecc, 2018. - 280

5. FOnun C.B. Marematuka 1 5KOHOMHUKO-MaTeMaTHYECKHUE MOJIETH [ DJIEKTPOHHBIH
pecypc]:YueOnuk. - Mocksa: Usnarensckuii leatp PUO€, 2018. - 374 — Pexxum gocrymna:
https://znanium.com/catalog/product/937964

6. JIypse N.I'., ®ynTukosa T.I1. Beiciias MatemaTuka. [Ipaktukym [DnekTpoHHBIN pecypc]:YueOHoe
nocobue. - MockBa: By3oBckuit yueOnuk, 2022. - 160 c. — Pexxum nocrymna:
https://znanium.com/catalog/product/1859260

7. boopuk I'.1., I'punnesuutoc P.K. Bricimas MmaremMaTuka it 5KOHOMHCTOB: COOPHHK 33134
[DnmexkTpoHHEI pecypc]:yuedbnoe mocodbue. - MockBa: OO0 "Hayuno-u3narensckuii ienrp MHOPA-M",
2022. - 539 — Pexxum poctyma: https://znanium.ru/catalog/product/1852242

8. JIypre N.I'., ®ynrukona T.I1. Beiciias marematuka. [Ipaktukym [DnexTpoHHBIH pecypc]:Yuebnoe
nocobwue. - Mocksa: By3oBckuii yueOnuk, 2023. - 160 — Pexxum noctyma:
https://znanium.com/catalog/product/1988445

9. Kimrommn B. JI. Briciias matemaruka uist 5)KOHOMHUCTOB. [IpakTruecknii Kypce [ DI€KTpOHHBIN
pecypc]:ydeOHUK M MPaKTUKYM A7 By30B. - Mocksa: FOpaiit, 2023. - 143 — Pexxum nocryna:
https://urait.ru/bcode/534291

10. MIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, BKJIIOYAS TEPEYEHB
JIMEH3UOHHOI'O MTPOI'PAMMHOI'O OBECITIEYEHUSA U UTHOOPMAIINOHHBIX
CITIPABOYHBIX CUCTEM, OHJIAWH KYPCOB, HCITIOJIB3YEMbBIX ITPY OCYIIECTBJIEHUA
OBPA3OBATEJIBHOT'O ITPOUECCA 11O JUCIUIIJIMHE
IlepeyeHsb JMIEH3HOHHOTO MPOrPAMMHOI0 00ecTeYeHHUsI:

Astra Linux Common Edition. JloroBop Ne0417-I10/2019 ot 08.05.2019, Axt NeSk000343 or
24.05.2019 u Koratpakt Ne 35-Y/2018 ot 13.06.2018, Akt Ne YT213 ot 17.12.2018. Cpok neicTBUsI TUIIEH3UH
- 6e3 orpaHNYEHUs CPOKa.

MoitO¢uc cranpaptasiii. Cornamenue Ne CK-281 ot 7 utons 2017. [lara 3akmrouenus - 07.06.2017.
Cpok efCTBHS JIMIIEH3UH - 0€3 OrpaHYEHHSI CPOKa.

Libre Office. JIunersust GNU LGPL. Cpok gelicTBysI TULIEH3UH - 6€3 OTrpaHUYEHHs CPOKa.

Hepeqeﬂb l/lH(l)OpMalIl/IOHHI)IX CIIpaBO4YHBIX CUCTEM, PECYPCOB HH(l)OpMaIII/IOHHO-
TeJIEKOMMyHI/IKaIII/IOHHOﬁ CeTHn «I/IHTepHeT»:



11. OMUCAHUE MATEPUAJIbBHO-TEXHUYECKOU BA3BI, HEOEXOI[I/IMOﬁ JJIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O IPOLIECCA 11O ANCHUAIIJIMHE

Peanuzanus y4eOHOM AUCHMUIUIMHBI OCYIIECTBIISETCS C HCIOIB30BAaHHEM MaTepUalbHO-TEXHUYECKOM
6a3el YpI' OV, obecnieunBaronieil MpoBeIeHUE BCEX BUIOB YUEOHBIX 3aHSATUI U HAYUYHO-UCCIIEI0BATENbCKON U
CaMOCTOSITENIbHOM PabOThl 00yYarOIIMXCS:

CrennanbHble TTOMEIIEHUS MPEICTABISAIOT cO00l yueOHble ayAUTOpUN sl IPOBEACHHS BCEX BUIOB
3aHSATUH, TPYIIIOBBIX U UHJIUBUAYaIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIA U IPOMEXYTOUHOU aTTeCTALIH.

[TomemieHust A7isi CaMOCTOSITENILHOM pabOThl 0O0YYarOMIMXCS OCHAIICHBI KOMIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TMOAKIIOUEeHHs K cetu "HMuTepHer" wu oOecredeHHeM JOCTyNa B  DIIEKTPOHHYIO
uHGOPMaIMOHHO-00pa3oBaTenbHy0 cpeny Ypl'OV.

Bce momernienns yKOMIUIEKTOBAHbBI CHEIUATM3UPOBAHHON MEOENbI0 U OCHAIIEHBI MYJIbTHMEIUHHBIM
o0opymoBaHreM crero0opynoBaHueM (MH(DOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIM, HHBIM KOMIIBIOTEPHBIM),
JOCTYNOM K MH(OPMAIIMOHHO-TTOMCKOBBIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, SJIEKTPOHHBIM OUOIMOTEUYHBIM
cuctemam, 0a3aM JaHHBIX JCHCTBYIOIIETO 3aKOHOJATENbCTBA, WHBIM HH(POPMAIMOHHBIM pecypcam
CITy>KaIllUMU JUIS IPE/ICTaBICHUS yueOHOM HHpOpMauu 60IbIION ay TUTOPHH.

Jlist mpoBeIeHUS 3aHSITHIA JICKIIMOHHOTO TUIA MPE3eHTAIMH U JIPyTrHe yuyeOHO-HarsaHbIe MOCo0us,
00ecreYnBaroIINe TEeMATUISCKUE UILTIOCTPAITHH.
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IIpunoxenue 1
K paOoueli mporpamme

7.3.1. IlpumepHbIe BOMIPOCHI IJIsl CAMOCTOSITEIBHOM MOJTOTOBKH K
3a4eTy/IK3aMeHy

1 cemecTp
Bomnpocsl k 3k3amMeny

MHosecTBa U coBOKynHOCTU. CriocoOBI 3a/1aHusl MHOXKECTB, alredpandyeckue
onepalny HaJl MHOKECTBaMHU.

YucioBbIE MHOKECTBA.

Onpenenenue MaTpuilsl. [Ipumepsl npuMeHeHus: MaTpul] (Ta0IuI).
AnreOpanyeckde omepaluyd HajJ MaTrpulamu  (CI0XKEHUE, YMHOXKEHHE,
YMHOXEHHE Ha YUCII0, TPAHCIIOHUPOBAHUE).

OnpeneneHrne €IMHUYHOM MAaTpHUIIbl, HYJEBOW MATpHUL, MaTPHUIBI-CTPOKH,
MaTpULbI-CTOJIONA.

CBoiicTBa orepanuy CI0KEHUs MaTpuULL.

CBoMCTBa YMHOKEHHS MaTPULL.

DneMeHTapHbIe TPeoOpa3OBaHus HaJ MAaTPULIAMH.

Onpenenenue AeTepMUHAHTA, MUHOPA, AJITEOPanyecKoro JOMOJTHEHUS.

10.CpoiicTBa HeTepMHUHAHTA U HEOOXOANMOE YCIOBHE €r0 CYIIeCTBOBAHUS.

11.Omnpenenenne COXO3HON U MPUCOSTUHEHHOW MATPHIIBI.

12. OGpaTHast MaTpHIia: ONpeaeIeHIe U HEOOXOANMOE YCIOBHE CYIIECTBOBAHUSI.

13. CpoiicTBa 0OpaTHON MaTPHIIHI.

14. Anroput™ HaxX0XXJI€HUSI OOPATHON MATPHIIHI.

15.Busibl MaTpUYHBIX YpaBHEHUH.

16.0Ompenenenne CUCTEMBbI JUHEHHBIX ypaBHeHHMU. OrmpenesieHne OCHOBHOW M

pacIIMPEHHON MaTPULIBI CUCTEMBI.

17.CoBMecTHBIE M HECOBMECTHBbIE CHCTeMbl. OTHOPOJHBIE M HEOJHOPOIHBIC

CHCTCMEI.

18.00mee u 6a3ucHoe pemenue CJIY.

19. Anroputm pemenust CJIY meronom [Maycca.



20.Anroput™m pemenust CJIY meronom Kpamepa.

21. Anroput™m pemenus CJIY MeTonom oOpaTHOM MaTpHIIBL.

22. Onpenenenue BekTopa. CriocoObl 3a/1aHus BeKTopa. Haxoxxaenue ero JJIMHbI.

23.KonnuHeapHble, paBHbIE U KOMILIAHAPHBIE BEKTOPHI.

24.T1poex1iys BEKTOp Ha BEKTOP, BEKTOpa Ha OCh.

25.Heo6xoaumoe 1 I0CTaTOYHOE YCIOBHE OPTOTOHAIBHOCTH BEKTOPOB.

26.CkanspHoe Mpon3BeIeHNEe BEKTOPOB U €r0 CBOMCTBA.

27.YT0J1 MEXAy BEKTOPaMHU.

28.BexTopHOE IPOU3BEICHUE U €TO CBOMCTBA.

29.T'eomeTprUYEeCKUi CMBICT BEKTOPHOTO MPOU3BEACHUS BEKTOPOB

30.YpaBHeHUE NMPSIMOH, €70 BUJIBI.

31.PaccrostHrEe OT TOYKH JI0 IPSMOIA.

32.YpaBHEHHE NPSIMON TPOXOIAIIEH Yepe3 IBE TOUKHU.

33.YcnoBus napayieIbHOCTH U NEPIIEHINKYISIPHOCTU ABYX MPSMBIX.

34. Onpenenenne KOMIUIEKCHOTO YHUCIA.

35.Monyib 1 apryMEeHT KOMIIJIEKCHOTO YHUCIA.

36.Anrebpanyeckue oneparyuy Hajl KOMIUIEKCHBIMH YUCJIaMU U UX CBOMCTBA.

37.DopMbI IPEACTABICHUS] KOMIUIEKCHBIX YHCEIL.

38.Dopmyna Myaspa.

39. O0miee ypaBHEHME KpPWUBOW BTOpPOTO Topsiaka. KaHoHWYecKoe ypaBHEHHE
TUNEepOOITHI.

40. O0mmiee ypaBHEHHE KpPHUBOW BTOpPOTO TMoOpsaka. KaHOHMYECKOe ypaBHEHHE
AILTUTICA.

41. O0miee ypaBHEHHWE KpPHUBOM BTOpOTO mopsaka. KaHoHWueckoe ypaBHEHHE
napadoJIbI.

42.006111ee ypaBHEHHE KPUBOI BTOPOTO MOPSI/IKa. Y PaBHEHHE OKPYKHOCTH.



2 cemecTp

Bonpocel k 3k3aMeHy
MaremaTrueckuil aHaIu3: OOBEKT U MPEIMET U3yUCHUSI.
Omnpenenenue pyakmun. CriocoOb! 3a1anust PyHKITUH.
OO6nacTh onpeneneHus 1 00JaCTh TOMYCTUMBIX 3HAYCHU.
YeTHOCTh M HEUETHOCTh (PYHKITHH, TpaUKN YETHBIX U HEUETHBIX (DYHKIIHH.
Omnpenenenue npeaena GyHKIIMHA B TOYKE.
CBoiicTBa TIpe/IeoB.
DOKBUBAJICHTHBIE OECKOHEYHO MaJIble BEIMYUHBI.

[TepBrbIii 3aMeUaTenbHbIN PEIEIT.

© © N o g B~ w b E

Bropoii 3ameyaTenbHblil Ipeaen.

10. ITonsTHe TOYEK pa3pbiBa GYHKINH, UX KIacCU(UKAIIHS.

11. Onpenenenre acCUMITOTHI rpaduka GyHKIMHU, BUABI aCUMIITOT.

12. ITonsarue npou3BOIHON (HYHKITUH.

13. CBoiicTBa MpOU3BOIHOI U MpaBUIIa €€ HAXOXKICHUSI.

14.T'eomeTpuyeckuii U (HU3NIECKUN CMBICI TPOU3BOIHOM.

15.UccnenoBanrie  rpa@ukoB  (GYHKIUM C  T[OMOUIIBIO  IPOU3BOJHOM
(3KCTpEMyMBbI, IEPETUOBI, BOTHYTOCTh | T.1I.).

16.HeoOxoauMoe 1 TOCTaTOYHOE YCIIOBHS CYIIECTBOBAHMS YKCTPEMyMa.

17.Haubonbiiee 1 HaMMeHbIIEee 3HaUeHUE (QYHKIIUU Ha OTPE3KE.

18.JIorapudmuyeckoe audhepeHIupoBaHKE.

19.VpaBHenue kacatenbHON K TpaduKy QyHKITNN.

20.0OnpeneneHne HHTETpaia U €ro CBOWCTBA.

21.'eomeTprUYECKU CMBICIT HEOTIPEACICHHOTO UHTETpalia

22. ®opmyna HeroToHa-JleliOHuma.

23.'eomeTprUECKHil CMBICT ONPECICHHOTO HHTETpalia

24. CyTh OCHOBHBIX METOJIOB WHTETPUPOBAHUS: BHECEHHUE MHOXHUTENS TIOJ
3HaK MHTETpaja, 3aMeHa MePEeMEHHON, HHTETPUPOBAHUS 10 YACTSIM.

25. CyTh OCHOBHBIX METOJIOB WHTETPUPOBAHUS: WHTETPUPOBAHUE TPOOHO-

palMOHAIBHBIX (PYHKIUH.



26. Ilonatne HECOOCTBEHHOTO HWHTErpana. YCIOBUS CXOJUMOCTH U
PacxoANMMOCTH HECOOCTBEHHBIX HHTETPATIOB.

27. Onpenenenre PyHKIIMU HECKOIBKUX NIEpeMeHHbIX. OnpeiesIeHue 4acTHOM
IIPOU3BOJIHOM.

28.HeoOxoqumoe M JTOCTATOYHOE YCJIOBHE CYHIECTBOBAHHUE JKCTpEMyMa
(GYHKIUM HECKOJIBKHUX MEPEMEHHBIX.

29. Onpenenenne auddepennumanbHoro ypaBHeHus. OOmiee U 4YacTHOE
perierune nudepeHIMaIbHOr0 YpaBHEHUS.

30.3amayn Komu.

31.Cytp  MeToma  pa3leNSIIOINIMXCS ~ TMEPEeMEHHBIX B PEIIECHUU
muddepeHranbHbIX ypaBHEHUH.

32. Cytb metona bepuynnu B pemennn nuddepeHInanbHbIX YpaBHEHHA.

33.0nH0poaHbIe U PepeHInaIbHbIE YPABHEHHS TIEPBOTO MOPSIKA.

34.0nHopoaubie  nuddepeHIuanbHble  YpaBHEHUS BTOPOro TMOpSIKAa C
MOCTOSIHHBIMU KO3 PUIIIEHTaMU.

35.KombOuHaropuka: 00beKT U mpeaMer uzyuenus. CoueraHusi, pa3MelIeHUs,
MePECTaHOBKH.

36.Teopust BeposiTHOCTEW: OOBEKT M mpeaMerT wuszydeHusa. Kraccuueckoe
ONPEAECIICHUE BEPOSATHOCTEHM. TEOpeMbl O CIOXKEHUM W YMHOXKECHUU
BEPOSATHOCTEM.

37. OnpesenieHre U BHIYUCICHUE YCIOBHOM BEPOSTHOCTH.

38.0OmpenencHue v BEIYUCICHUE TIOTHOM BepoaTHOCTh. Dopmyia baiieca.

39. [lonsATHE TUCKPETHOM CITydaliHON BETUYHHBI.

40.YucnoBble XapaKTEPUCTUKU AUCKPETHOU CITy4yaHON BEJIMYHUHBI.

41.3aKoH pacrpeielieHus AUCKPETHOM CITydyailHON BeJIMYMHBI, cxema bepHyiu
u ¢popmyna Ilyaccona.

42.MartemaTHueckasl CTaTHUCTUKA: OOBEKT M MpeaMmeT uizydeHus. OCHOBHBIC
TEPMUHBI: BBIOOpKA, pa3Max, MeInaHa, TIOJIUTOH U TIp.

43. MaremaTtrueckoe MpOTpaMMHUPOBAHUE: OOBEKT U TPEAMET H3yUCHHUS.

IloHsaTe MaTeMaTU4YECKON MOJICIIH.



44. I'padryeckuii METOJT pEIICHHUS: TEOPETUIECKOE 0OOCHOBAaHUE TPUMEHEHUS,
OCHOBHBIE UJIEU U MPUHLIUIIBI.

45.CuMILIeKC-METO]] PeIlIeHUs] 3aJad JIMHEWHOro MpOorpaMMHpPOBAHUS:
TeopeTuieckoe 000CHOBaHNUE MPUMEHEHHUS, OCHOBHBIC WU U MIPUHIIHIIHI.

46.TpancriopTHast 3ajaya: TeOpeTHUYECKoe OOOCHOBAaHWE MPUMEHEHHS,

OCHOBHBIC NACH U ITPUHIMAIIBI.



[Tpunoxxenue 2

K paboueit mporpamMmme

7.3.2. [IpakTruecKue 3a1aHus MO JUCHUILIAHE AJIs1 CAMOCTOSITEIbHON MOATOTOBKH

K 3a4€Ty/3K3aMEHy

1 cemecTp

o| ComeprkaHue 3a1aHUs

IIposepsiemas
KOMIIETEHIIHSI

3aKPbLITOI'0 THIIA

Yucny -2,3 COOTBETCTBYET MHOKECTBO
a) {xIR| 0 £ x £ 3}

B) {XIZ |-10 £ x £ -7}

¢) {xIR | -3 <x<0}

d) xIN[3<x<35}

OIIK-3

1g5x

lim
3HaveHue npejena W0 3y

paBHO
a)0

B) 1

c)5/3

d) 3/5

OIIK-3

[TpousBoHas GpyHKuH f(x) = x In x paBHa
a)l—Inx
B)Inx—1
¢)lnx +1
d)l+Inx

OIIK-3

MHO0XeCTBO MepBOOOpa3HBbIX GYHKIHH f{x) = ‘\l/; UMeeT BU/T

1
+C
x3

)

a 4‘{/7
B)%‘{/xierC
c)A\‘/)TSJrC

d)x’+C

OIIK-3

Martpuust A, B u C umerot pazmepst 4’4, 4’2 u 4’4 cOOTBETCTBEHHO.
Toraa npaBUIIEHO OIIPEAEIICHBI ONIEPAIlH Hal MaTPUIIAMHU

a) (A+C)B

B) ABC

¢) (A+B)C

d) (BO)A

OIIK-3

OTKPLITOI'0 THUIIA

Ecnn matpunet A 1 B MOXHO yMHOXaTh, CIEAYET JIM U3 3TOTO, YTO UX
MOYKHO CKJIaibIBaTh? OTBET 00OCHYHTE.

OIIK-3

MosxeT 1M MNpou3BEelECHHWE HEKBAJAPATHBIX MAaTpHIl ObITh KBaJApaTHOU
matpuieit? OTBet o0ocHyiiTe.

OIIK-3




VYrioBo# ko PUITMEHT KacaTeabHOM, MPOBEACHHOHN K TpaduKy GyHKIUNA
y=e*+3x%-5x B Touke x=0 paBeH

OIIK-3

Bcimu  Qynkius  f{x)=x-cos(x?), TO INPOU3BOJHAS MEPBOr0 MOPSIKA
byskun B Touke x=0 paBHa

OIIK-3

OmnpeneneHHbIN MHTETpan < paBeH:

&
Ty

OIIK-3

2 cemecTp

Coneprxanue 3agaHust

IIposepsemas
KOMIIETEHIIMS

3AKPLITOI0 THIIA

OKOHOMMKO-MaTeMaTH4eCKasi MOJAEIb CUUTACTCS JMHEHMHON MOJEIBIO
JUIIb B TOM CIIy4ae, eCIu:

a) YCloBHsI OTpaHUYEHUN MOJIENTU IMHEWHBI,

B) LleneBast pyHkuMs Moaenu JIMHENHA;

c) Kak ycnoBus orpaHuueHuid, Tak U LeneBas (QYHKUUS MOICITH
JIMHCIHEI,

d) lleneBas ¢yHKUMS MoOJENU JIMHEHHa, B COCTaBe YCJIOBUI
OTpaHUYCHUN MMEETCsl XOTs Obl OJTHO JIMHEWHOE OTpaHUYCHHE.

OIIK-3

Onpenenutsd GopMy 3aIUCH MOJIEIH:

Z = CX — max(min)

AX<Ay

X=>0

a) Marpuunas ¢popma 3arnucu

B) CmenranHas ¢popma 3amucu

c) Kanonnueckas ¢opma 3anucu

d) 3anuce ¢ TOMOIIEI0 3HAKOB CYMMHPOBAHUS

OIIK-3

3agayaMu JIMHEWHOTO MPOrPaMMHUPOBAHUS SIBJISTFOTCS:
a) F'=x-3y ® min,

¥ -2y33,3x+y£4,x30,y£ 2

B) F'=5x + y ® max,

3x-y33,3x+y£8,y£-2

¢) F=xy—z ® min,

x+y+z=8 x+y*+z£10,

x30,y3%0,z30

d) F=x+xy ® max,

3x—y33,3x+y£8,yE£-2

OIIK-3

B ypue nHaxonsatcst 12 Genbix u 8 yepHbIx mapoB. KakoBa BepoSATHOCTh
TOTr0, 4TO HayJlauy BBIHYTBIN I1ap OyaeT 6enbiM?

a) 1;

B) 0,6;

c) 0,4;

d)-1

OIIK-3

W3 renepanbHOI COBOKYITHOCTH M3BJIEYEHA BBIOOpKA 00beMa n=80:
X 10 15 25 30

n; 20 n 10 15

Torna n; paBe”
a) 40;
B) 25;
c) 35;
d) 20.

OIIK-3




OTKPLITOr0o THUIIA

Pa3zmax BapsupoBaHMs BapuallmoHHOTO psna 3, 4, 4, 4, 5, 7, 8, 10, 11,

OIIK-3
12, 14, 14 paBeH ...
Mopa Bapuanmonsoro psiga 2,2,4,5,6,6,6,7,8,9,9 paBHa ... OIIK-3
W13 renepanbHO COBOKYITHOCTH M3BJIEYEHA BBIOOpPKA 0ObeMa n = 50:
xi |11 |12 [ 14 |15
OIlIK-3
yi |4 |19 (20 |7
Torya HecMellIeHHas OIICHKA MaTEeMAaTUYSCKOTO OXKHJIaHHsI paBHa ...
TpancnopTHas 3aj1aua, 3aJlaHHasl paclpeaeIUTeIbHON TabauIen
B, B, Bs
1 3 2
As 25 OIIK-3
2 3 4
A, 7
17 9 b
OyJIeT 3aKPBITOMU, €CIIH ...
HcX0 OIbITa, KOTOPBIH MOYKET IIPOU3O0MTH MJIM HE IIPOU30MTH — 3TO OIIK-3




