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BBEJAEHUE

Pabouas nmporpamMMa AUCIUIUIMHBI SBJISIETCS YaCThIO OCHOBHOW NPOQeCcCHOHATBHOM
00pa3oBaTeNbHON IPOTPaMMBI BBICILIETO 00pa30BaHus - MPOrpaMMbl OakagaBpuaTa, pa3paboTaHHON B
coorsercTBuu ¢ PI'OC BO

dI'0OC BO ®DenepanbHbIi rOCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT BBICHIETO 00pa30BaHUs
- bakanaBpuar 1o HampasiieHuto moaArotoBku 19.03.01 buorexnonorus (npukas
Muno6puayku Poccun ot 10.08.2021 r. Ne 736)

I1C

1. HEJb OCBOEHMS AU CHUIIJIMHBI

BBeneHue CTyJCHTOB B JUIAKTHYECKYIO CUCTeMY (YHIaMEHTAIbHBIX MaTEMAaTHIECKUX TTOHATUN
TaKHUX pa3/Ie]IOB KakK JIMHEHHas aireOpa, aHaTUTHIECKas TEOMETPHsI, MATEMaTUICCKHUI aHATN3, TCOPHS
BEPOSATHOCTEH W METOJIbI ONTHMAIILHBIX PEIICHUH, KOTOPHIC BHICTYIIAET OCHOBOM ISl M3YUCHHSI M aHATH3a
OMOJIOTUYECKIX 0OBEKTOB M MPOIIECCOB.

3amaun JUCLUILIMHGL:

- HAyYUTh OCYIIECTBIATH TOUCK, KPUTUICCKUI aHATN3 U CHHTE3 HH(pOpMAIUK, TPUMEHSTh
CUCTEMHBIN TIOJIXO/I ISl PEIICHUS TOCTABIICHHBIX 3a71a4;

- HayYUTh aHATU3UPOBATH, HCIIOJIB30BATh OMOJIOTUIECKIE OOBEKTHI M IMPOIIECChI, OCHOBBIBAsICH HA
3aKOHAX M 3aKOHOMEPHOCTSIX MaTEeMaTUYCCKHUX, (PU3HMUECKUX, XUMHUICCKHX ¥ OMOJIOTUYECKUX HAYK U MX
B3aMMOCBSI3SIX.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JlvcuuiuinHa OTHOCUTCA K 0a30B0i yacTu y4eOHOro IuiaHa.

3. OFBEM JUCHHUIIVIMHbI

Yacos
KonTtaktHast pabora .(Io yd4.3aH.)
CamocTosTenb
[IpakTuueckue Hast paGoTa
ITpoMeKyTOUHEIA KOHTPONIb | Beero 3a 3aHATHA, B TOM UHCJIE 3.e.
cemectp | Beero | Jlekuuu prototas [OAroTOBKA
Kypcosoe KOHTPOJIBHBIX U
MPOEKTHPOBAHU KyPCOBBIX
e
Cemectp 1
3auer 72 [ s6 | 28 | 28 16 2
Cewmectp 2
Dk3aMeH 180 72 36 36 72
252 128 64 64 88

4.1INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS OIIOII

B pesynbrare ocBoenust OIIOII y BbIMyCKHHUKA TOJKHBI OBITH CPOPMHUPOBAHBI KOMIIETEHIINH,
ycraHoBieHHble B cooTBeTcTBMM PI'OC BO.

[Indp n HauMeHoBaHUE

NHaukatopel JOCTHKEHUS KOMIIETCHIIUN
KOMIIETEHITUHN




YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
cuHTe3 uHbopManuuy,
MPUMEHSTh CUCTEMHBIN
MOJXO/J AJISl peLICHUS
MOCTaBJICHHBIX 3a7a4

N-1.YK-1 3naTe: npuHIunsr coopa, oTéopa u 06001meHrss nHGpopMauu

N-2.YK-1 YMeTb: COOTHOCUTH pa3HOPOIHBIE SIBICHUS U
CHCTEMaTH3UPOBATh UX B PaMKax M30paHHBIX BUIOB NMPO(eCcCHOHAIBHOM
JeSITEIIbHOCTH

NJ-3.YK-1 UmeTh npakTUYeCcKuid ONBIT pabOThl ¢ MHPOPMALMOHHBIMA
MCTOYHUKAMU, OIBIT HAYYHOTO MOUCKA, CO3/1aHNs HAyYHBIX TEKCTOB

Oo6menpodeccuonansusie kommereHuu (OI1K)

[Iudp u HauMeHOBaHUE
KOMIIETEHIINHU

NuaukaTopel AJOCTUKEHUS KOMITETCHIUI

OIIK-1 CnocobeH u3y4ars,
aHaJIM3UPOBaTh, UCIOJIb30BATh
O6uosiornyeckne oObEKTHI U
IPOIIECChl, OCHOBBIBAsICh Ha
3aKOHAaX U 3aKOHOMEPHOCTSIX
MaTeMaTHYeCKuX,
bU3nUECKUX, XUMUYECKUX U
OMOJIOTMYECKUX HAayK U UX
B3aUMOCBS3SIX

NJI-1.0I1K-1 3naer ¢hyHaaMeHTanbHbIC TOHATHS, 3aKOHBI U MOJIEIH
KJIACCHYECKON ¥ COBPEMEHHON OMOIOTHH, ((U3UKU U XUMUU TSl PEeLICHUS
pa3IMYHBIX 33/1a4, B TOM YUCJE MPUKIAIHBIX

N/-2.0IIK-1 YmMeer cTaBUTh 33Ja4l U HAXOAUTH ONITUMAJIbHBIE ITYTH UX
pelIeHus, aHAIM3UPOBATh MOJYUEHHbIE PE3YJIbTATHI

N/1-3.0IIK-1 Bnaneer MeTogamu MOAETMPOBaHUS, aHATIOTUH, METOAaMHU
TEOPETHYECKOTO M 3KCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS




5. TEMATUYECKHWM ILUIAH

Yacos
KonrakTHas pabora .(1o y4.3aH.)
Towa HaumenoBanue TeMbl Beero IpakTuuec Cavocr. canlfoocit)izg;bﬂ
Hacon Jlexuun Ha6}?§ 2T0p Kue padora Ol paboThI
3aHATHA
Cemectp 1 72
Brenenue B matemaruueckuit ananmm3 (YK-
Tewma 1. 1, OIIK-1). 12 4 4 4
OcHoBbl TuddepeHnaIbLHOro U
Tema 2. |MHTErpalIbHOTO HCYUCIICHUN (YHKITUI 24 10 10 4
onHoii nepemennoii (YK-1, OITK-1).
DYHKIIUK HECKOJBKKX nepeMeHHbIX (YK-1,
Tewma 3. OIIK-1). 12 4 4 4
DneMeHTHI INHEHHOW anreopsl u
Tema 4. ananutuueckoit reomerpun (YK-1, OITK-1). 24 10 10 4
Cemectp 2 144
Mertoap! onTuManbHbIX pemennii (YK-1,
Tewma 5. OIIK-1). 70 18 16 36
OCHOBBI TEOPUU BEPOSITHOCTEH U
Tewma 6. | matemaTudeckoit cratuctuku (YK-1, OITK- 74 18 20 36
1).
6. ®OPMbI TEKYIIEI'O KOHTPOJISI U TIPOMEXYTOUYHOM ATTECTAIIUA
IIKAJIBI OIEHUBAHMU S
Paznen/Tema Buz onenouroro OrnurcaHne OLEHOYHOIO CPEACTBA Kpurepun
cpencTBa OIICHUBAHUS
Texymmit koaTpoas (IIpunoxenue 4)
MakcumanbHO
BO3MOYKHOE
AVIHTODHAS KOJIMYECTBO 0aslIOB
YAUHTOP 4 3amanus: 1,2,3) BblUKCICHHE MIPEIETIOB - 10. I1epBsle Tpu
KOHTpPOJIbHAs ..
Tema 1. aGora 1 dbynkuwmii; 4) ccnenoBath GyHKITNIO HA 3a7aHus
(I 112 [S— HETIPEPBIBHOCTb. OIICHUBAIOTCS TI0 3
p Oamia Kaxmuoe,
YeTBEPTOC 3aJaHue
- 1 6amn.
MaxkcumanbHO
AyauTopHas 3 3aganus: 1) BBIYUCIEHUE ONPEAEICHHOTO KOH;:;&Z?%ZZHOB
Tena 2. KOHTPOJIbHASI WHTEeTpaJia; MJI0MmaIn I/IJ'II/IVO6T)eMa; 2) - 10. TTepsoe
pabora 2 HaxO0’KJICHUE MTPOU3BOIHOM; 3) HAXOXKICHUE sananne 4 6amia
(ITpunoxenue 4) | HEONpPEAEIEHHOTO UHTETpaIa. o ’
BTOPOE U TPETHE MO
3 Gamra




MaxkcumanbHO

. BO3MOKHOE
4 3amanus: 1) BBIMOJHUTH ACHCTBUE HAT
AynuropHas KOJINYECTBO OayIoB
MaTpULIaMHK; 2) BBIYUCIUTD ONPEICITUTENb; 3)
KOHTpPOJIbHAs . o - 10. ITepBoe
Tema 4. PEIINTh CUCTEMY JIMHEHHBIX YpaBHEHUN; 4) 1O
pabora 3 3a/1aHue
3aJJaHHBIM KOOpJMHATaM BEPIIMH TPEYrOJIbHUKA
(ITpunoxenue 4) M olieHMUBaercs B 1
HAWTH HEOCTAIOIINE DJIEMEHTHI.
6amn, 3aganus 2,3,4
-1io 3 Gana.
MaxkcumanbHO
BO3MOKHOE
AynuropHas KOJIMYECTBO 0aJIIOB
Tema 5 KOHTPOJIbHAs 2 3agaHus: 1) 3a7a4a Ha TECOMETPUUYSCKUM METO/T - 10. IlepBoe
) pabora 4 perieHus; 2) TpaHCIIOPTHAS 3a/1a4a. 3a7aHue
(ITpunoxxenwue 4) OIICHUBAETCSA B 5
0aJIoB, BTOpOE
3aJaHue - 5 0aJUI0B.
MaxkcumansHO
BO3MOKHOE
3 3amanus: 1) 3amaua Ha KITACCUYECKOE
AynuropHas KOJIMYECTBO 0aIOB
oIpeziesieHue BEpPOSTHOCTH; 2) 3a/a4a Ha
KOHTPOJIbHAs - - 10. IlepBoe n
Tema 6 npuMeHeHHne (GOopPMYIT TOTHON BEPOSITHOCTU U
pabota 5 . BTOpOE 33/I1aHUSA
Baiteca; 3) 3amaua Ha TEOPEMBI CIIOXKECHUS U
(ITpunoxenue 4) 9 OIIEHUBAIOTCS 110 3
YMHOKEHUS BEPOSTHOCTEH.
OaJia, TpeTbe
3ajadue - 4 oaa.
MaxkcumansHO
3 3amanus: 1) u 2) 3agaHus HA TPUMEHEHUE BO3MOKHOE
AynuTtopHas ¢dopmyn o reme «IloBTOpeHnE HE3aBUCUMBIX KOJIMYECTBO OaJIIOB
Tema 6 KOHTPOJIbHAS WCIIBITAaHUI; - 10. IlepBoe n
pabora 6 3) 3aaHue Ha MMOCTPOCHUE Psijla paCTIPEICICHHS BTOPOE 3aJIaHUsI
(ITpunoxenue 4) | v BbIUKMCIEHHE MaTEMATHUYECKOTO OKUJAHUS U OLICHMBAIOTCS 1O 3
nucniepcuu JICB. OaJna, TpeTbe
3aaHue - 4 6anna.
[TpomexyTtounsrit koHTpoIb (IIpunoxenue 5)
IIepBeb1it Bonpoc —
TEOPETHYECKUH, C
00s13aTeTbHBIM
JI0Ka3aTeIbCTBOM
TeopeM (TOTHBIN
OTBET OIICHUBAETCA
B 50 GaioB),
DK3aMeHaIMOHHBIN BTOPOM BOIPOC
2 cemecTp 20 OuseroB, cocTOSIIUX U3 | TEOpeTHYEeCcKOro
ouer coJiepkar 3aaady
(Ox) BOIIpoca U | MpakTUYECKOTrO 3a/1aHus.

(IMpunoxenwue 5)

(TIoJTHBII OTBET
oneHuBaeTcs B 50
0asoB).
MaxkcumansHO
BO3MOXKHOE
KOJIMYECTBO 0aIIOB

3a pelieHue ounera
- 100.




1 cemectp (3a)

3adeTHBII OWIET
(ITpunoxxenue 5)

20 O6useToB, COCTOSIINX U3 | TEOPETUUIECKOTO
BOIpOca U | MPaKTUYECKOTO 3a/IaHuUs.

[TepBsIii Bompoc —
TEOPETUUYECKUH, C
00s13aTeNTbHBIM
JI0Ka3aTeIbCTBOM
TeopeM (TTOTHBIH
OTBET OIICHUBAETCA
B 50 GaioB),
BTOPOM BOIPOC
coJiep KaT 3a7auy
(ToJTHBIN OTBET
orieHuBaetcs B 50
0ayIoB).
MaxkcumanbHO
BO3MOXKHOE
KOJIMYECTBO 0aJIOB

3a pelleHue ouiera
- 100.

CUCTEMOM OLIEHKH Y4E€OHBIX JOCTH)KEHUH B IIpoliecce 00y4YeHHMs 110 JaHHOM TUCIUIUINHE.

OIIMCAHMUE IKAJI OUEHUBAHUA

[Toxazarens onenku ocBoeHust OIIOIT popmupyercs Ha ocHOBE 00BeIMHEHHSI TEKYIIEH U
IPOMEXKYTOUYHOM aTTeCTalli 00Yy4aroIerocs.

[TokaszaTens pedTHHra 10 KaXJ10M JUCLHUIIIMHE BBIPAXKAETCS B IIPOLICHTaX, KOTOPBIN ITOKA3bIBAECT
YPOBEHb IIOJIFOTOBKU CTYJEHTA.

Texymias arrecranus. Mcnons3yercs 100-0amibHas cuctema onennBanus. OneHka padoTsl
CTYJEHTa B TEYEHUH CEMECTPa OCYIIECTBIIAETCS IIPENoaaBaTesieM B COOTBETCTBUH € pa3pabOTaHHON UM

B pabouux mporpammax IUCHMIUIAH U MTPAKTUK 3aKPETICHBI BUBI TEKYIEH aTTECTaIUH,
MJIaHUPYEMBIE Pe3yJbTaThl KOHTPOJIBHBIX MEPOTIPUIATHI U KPUTEPUHN OIICHKU YUE€OHBIN TOCTHKEHUH.

B teuenue cemectpa nmpenoiaBaresieM MPOBOIUTCS HE MEHEE 3-X KOHTPOJIBHBIX MEPOTPUATHM, 110
OLICHKE JEATEIbHOCTH CTYJIeHTa. ECii nmocemenus 3aHaTHil 0 AUCUUIUIMHE BKJIFOYEHBI B PEUTUHT, TO
JIaHHBIN ITOKa3aTellb cocTapisteT He Oosee 20% OoT MaKCHMAaIbLHOTO KOJIMYSCTBA 0AJIJIOB 110 TUCIHILIMHE.

[Tpomexxyrounas arrecramus. Mcnonb3yercst 5-6amibHast cucrema onieHuBaHus. OreHka paboThl
CTYyJICHTA 110 OKOHYAHHIO JUCITUTUIMHBI (4aCTU TUCHIUIUIMHBI) OCYIIECTBIISICTCS MPEToaBaTeIeM B
COOTBETCTBUH C pa3pabOTaHHON UM CHUCTEMOU OIEHKH JOCTHKEHUU CTYJEHTAa B Mpoliecce 00ydeHus 1o
naHHoU aucuuriuHe. [IpoMexxyTouHas aTTecTanus TakKe IPOBOAUTCS MO OKOHYAHUIO (DOPMHUPOBAHHUS

KOMIIETEHIINH.

ITopsimok nepeBoia peiTHHTa, MPETYCMOTPEHHBIX CUCTEMOM OLIEHUBAHUS, 110 TUCLUILINHE, B
NATHOAIIIBHYIO CHCTEMY.

Beicokuit ypoBens — 100% - 70% - oTnu4HO, XOPOILIO.

Cpenuuii yposenb — 69% - 50% - ya0BI€TBOPUTENIBHO.




IToxa3aTeab OEHKH

ITo 5-6aIbHOM cucTEMe

XapakTepHCTHKA I0Ka3aTeJIst

100% - 85%

OTJINYHO

00J1a1a10T TEOPETUUCCKUMU 3HAHUSIMU B TTIOJTHOM 00BbEMe,
MOHUMAFOT, CAMOCTOSTCIIBHO YMEIOT IPUMEHSTD,
HCCIICIOBATh, UICHTH(PHUIIMPOBATH, AaHATM3UPOBATH,
CUCTEMaTHU3UPOBATh, PACIPEICIIATH 110 KaTCTOPUSIM,
paccuuTaTh MoKa3aTeld, KJIacCH(PUIIMPOBaTh,
pa3palaThIBaTh MOJCIH, AITOPUTMH3UPOBATE, YIIPABJIATH,
OpraHW30BaTh, IUTAHKUPOBATH MPOIIECCHI HCCIICIOBAHUS,
OCYIIIECTBIIATH OIICHKY PE3yJbTaTOB Ha BHICOKOM YPOBHE

84% - 70%

XOpOLIO

00/1aJat0T TEOPETUYECKMMHU 3HAaHUSIMU B IIOJTHOM 00beMe,
IOHUMAIOT, CAMOCTOSATENIBHO YMEIOT IPUMEHSTh,
UCCIIE10BaTh, UAEHTU(PHULIUPOBATh, AaHAIN3UPOBATh,
CUCTEMATHU3UPOBATh, PACIPEEIATD 110 KATETOPUSIM,
paccumTaTh MOKa3aTeNn, KIacCU(PHUIIMPOBATH,
pa3palaTeIBaTh MOJEIH, AITOPUTMHU3UPOBATH, YIIPABIIAT,
OpraHu30BaTh, JIAHUPOBATH MPOLIECCHI UCCIEA0BAHNUS,
OCYILIECTBIISITh OLIEHKY PE3yJIbTaTOB.

MoryT OBITh JONYIICHBI HEAOYEThI, UCIIPABICHHBIC
CTYZICHTOM CaMOCTOSITEIIBHO B ITpoIiecce paboThl (OTBETA
U T.J.)

69% - 50%

YAOBJICTBOPUTCIBHO

0071a/1a10T 00IIMMU TEOPETUYECKUMHU 3HAHUSMHU, YMEIOT
MPUMEHSTD, UCCIIE0BATh, UIEHTU(PHUITUPOBATD,
AHAJIN3UPOBATh, CUCTEMATHU3UPOBATL, PACIIPCACIIATD 11O
KaTeropusM, pacCCYMTATh TIOKA3aTEINH,
KJaccu(uupoBaTh, pa3padaTeiBaTh MOIEIIH,
alrOpUTMU3UPOBATH, YIIPABIIATh, OPraHU30BaTh,
IUTAHUPOBATH MIPOIIECCHI HCCIIETOBAHUS, OCYIIECTBIAThH
OLIEHKY Pe3yJIbTaTOB Ha CPEAHEM YPOBHE.
JlomyckaroTcst oMOKH, KOTOPbIE CTYACHT 3aTPyIHACTCS
UCIPAaBUTh CAMOCTOSTENBHO.

49 % wu meHee

HCYIOOBJICTBOPUTCIBHO

0071a/1a10T HE TIOTHBIM 00BFEMOM OOIIIUX TEOPETUUECKUMU
3HAHUSIMU, HE YMEIOT CAMOCTOATENbHO TPUMEHSTH,
UCCIIeIOBATh, UACHTH(PHUIINPOBATH, AHATTU3UPOBATh,
CHUCTEMAaTU3UPOBATh, PACIIPEACIIATH 110 KATETOPHSIM,
paccuuTaTh MOKa3aTenu, KiaccuuiupoBarh,
pa3pabaTeiBaTh MOJAEIH, AITOPUTMHU3UPOBATH, YIIPABIAT,
OpraHU30BaTh, INIAHUPOBATH MPOLIECCHI UCCIIEI0BAHMUS,
OCYIIECTBIISATh OLIEHKY PE3YJIbTATOB.

He copmupoBanbl yMeHUS M HABBIKU IS PEIICHUS
npodecCHOHANBHBIX 3a7a4

100% - 50%

3a4TCHO

XapaKTCPUCTHKA ITOKA3AaTCIIA COOTBETCTBYCT «OTJIMIHO),
«XOpo1o», «KyodOBJICTBOPUTCIBHO»

49 % u MmeHee

HEC 3a4TCHO

XapaKTEPUCTHKA [TOKA3ATENIsI COOTBETCTBYET
«HEYJIOBJIETBOPUTEILHO»

7. COAEP KAHUE JUCHUITJIMHBI

7.1. ConeprxkaHue JEKIH




Tema 1. Beaenue B maremaruueckuii ananms (YK-1, OIK-1).

[Touck, kpuTHYECKUI aHAIIN3 U CHHTE3 MHPOPMAIUH, TPUMEHEHHE CUCTEMHOTO MOAX0/1a ISl PeIICHUS
MOCTaBJICHHBIX 3a]1a4.

Metoabl MaTeMaTUYECKOT0 aHAJIM3a U MOJICJIUPOBAHMS, TEOPETUUECKOTO U IKCIIEPUMEHTATHLHOTO
UCCJIEJOBAHMS.

[Monste muoxectra. [loustue Gynkuuu. [penen GpyHKIuu B 66CKOHEYHOCTH M TOUKE. 3aMedaTeIbHbIC
npenensl. HenpepbiBHOCTD DyHKIINU.

Tewma 2. OcHoBbI AudHEepeHINATEHOTO U HHTETPATLHOTO UCYUCICHHH GyHKIIUNA oaHOU nepemenHoi (YK-1,
OIIK-1).

Onpenenenne npousBoaHoi. OcHoBHBIC NpaBuiia auddepenunpoanus. Auddepenman GpyHKINUN.
[TpaBuno Jlonutans. [loctpoerue rpadhukoB GHyHKIIUMN.

Heonpenenennsiii nuTerpail. Metos HEMOCPeICTBEHHOTO HHTETPUPOBaHUsL. MeTo/1 3aMEeHbI IIepEMEHHO.
Meton uHTErprpOBaHHUs 10 YacTsAM. MIHTerpupoBaHue paroHaibHbIX QyHKIMA. MHTErprpoBanue
HEKOTOPBIX BUIOB UPPALMOHATEHOCTEH.

Omnpenenennblit uuTerpan. OCHOBHBIE CBOICTBA ompeneraeHHoro naterpana. ®opmyna Herotona-
Jleitbnuna. OcHOBHBIE METO/IbI HHTETpUpoBaHus. [Ipunoxenus onpeneneHHoro uaTerpana. [Ilpumenenue B
YKOHOMHUKE.

Tema 3. Oyukimu Heckoabkux nepemeHnbix (YK-1, OITK-1).
OcHosuble noHaTus. Yactasie npousBoansie. Juddepennman ¢pynxnuu. [IponsBoaHas 1mo HarpaBieHHUIO.
['pagurent. DkcTpeMyM QYHKIHUU HECKOJIBKUX MEPEMEHHBIX.

Tema 4. DieMeHTHI JTHHEHHOM anreOpsl U anamutndeckoi reomerpun (YK-1, OTIK-1).

Matpuus!. JIuneitnsle onepanyuy HaJ MaTpULAMU: CJI0KEHNE MaTPULl, YMHOKEHHUE MaTPULIbI HA YHCIIO.
YMHOK€EHNE MaTpULL.

Omnpenenurenu. Onpeaenutenu 2 u 3-ro nopsakoB. O01iee noHATHE 00 onpeaenuTene N-ro NopsaKa.
CgoiicTBa onpenenureneit N-ro nopsaaka. O6patHas MaTpua. MaTpuuHble ypaBHEHUS.

OOu1as Teopus cucteM JUMHEHHBIX ypaBHeHHH. KBagpaTasie CJIY. Meton Kpamepa. Haxoxnenue pemeHus
C TIOMOMIbIO 00paTHOI MaTpuUIlbl. DeMeHTapHble Tpeodpa3zoBaHus cucteMsl. [IpousBonsable CIIY.
Teopema Kponekepa— Kanemm. Metog J)Kopnana — IMaycca.

Beenenue B BekTopHyto anreOpy. JInHeliHbIe onepaluy HaJl BEKTOpaMH Ha IUIOCKOCTH. JInHelHbIe
olepalnyy HaJl BEKTOpaMHu B IpocTpaHcTBe. CKasIpHOE, BEKTOPHOE U CMEIIAHHOE NPOoU3BeAcHMs. ba3ucsl
Ha TUIOCKOCTH U B IIPOCTPAHCTBE.

AHanuTHueckas reoOMEeTpHsl Ha INIOCKOCTH. Buibl ypaBHeHMsI IpsAsMoii Ha TuiockocTH. MccnenoBanue
B3alMHOTI'O PACIIOIIOKEHMSI IBYX MPSIMBIX Ha MJIO0CKOCTH. KpuBble BTOPOTro nopsijika.

AHanuTHyeckas reoMeTpusl B IPOCTPAHCTBE. Y paBHEHHE MIJIOCKOCTH. B3anuMHoe pacnosioxkeHue AByX
IJIOCKOCTEN. Y paBHEHMS MPSIMOU B POCTPAHCTBE.

Tema 5. Merosl ontumanbHbIx perrenuit (YK-1, OITK-1).

Kpyr 3agau B pamkax u30paHHBIX BUAOB MPO(HEeCCHOHATLHON e TENBHOCTH, TIIAHUPOBAHHE COOCTBEHHOM
JeATEIbHOCTh UCXO/ISl U3 UMEIOIINXCS PECYPCOB; COOTHOIIEHKE TJIABHOTO U BTOpocTeneHHoro. [locranoBka
3a/1a4 U HAXOXKJIEHUE ONTUMAJIbHBIX MyTEW UX PEILICHHUs, aHAJU3 MMOTYYEHHBIX PE3YJIbTATOB.

[TonsTHEe MaTeMaTH4eCcKOW MOIeH 3aAauu. [ paduueckuii MeTO 1 pelieHus 3a1a4 JMHEHHOTO
nporpammupoBaHusi. CUMIUIEKCHBIM METOJ pellIeHus 3a/1a4 JIMHEHHOro NporpaMMupoBanus. TpaHcriopTHas
3a/1a4a. DJIE€MEHThl HEJIMHEMHOTO MPOrPaMMUPOBAHUS.

AHanu3 ¥ UCTOIh30BaHUE OMOTOTUYECKIX 0OBEKTOB M MPOIIECCOB, OCHOBBIBASICH HA 3aKOHAX U
3aKOHOMEPHOCTSIX MaTeMaTHYECKHUX, PU3NICCKUX, XUMUUYECKUX U OMOJIOTUIECKUX HAYK U UX
B3aUMOCBSI3SIX.




Tema 6. OCHOBBI TCOpHUU BEPOSTHOCTEH U MateMatuyeckoi cratuctuku (YK-1, OITK-1).

[IpocTpaHcTBO CiydallHBIX COOBITHIA. ANreOpa coOBITHI. Pa3nuuHbIe MOIX0/IBI K OMPEIETICHUIO
BepoATHOCTH. DopMysia yMHOKEHHUS BeposiTHOCTEH. DopMyIia CIIOKEHHST BEPOSATHOCTEH 1JIsi COBMECTHBIX U
HECOBMECTHBIX cOObITHI. Dopmyria nosHo# BeposTHOocTH. Dopmyna baiieca. @opmyna beprysm.
®opwmyna [lyaccona. [lonstue ciiyqaliHOW BeIMYHMHBI. JJUCKPETHBIEC U HENIPEPBIBHBIC CIyYailHbIE
BenuuuHbl. Psn pacnpenenenus. [InmoTHOCTh pacnpenenenus BepoaTHOCTeH. DYHKIMS pacipeleeHHUs.
CBoiicTBa 3THX (PYHKIIMH U CBSA3b MEXTY HUMU. UHCITIOBBIC XapaKTEPUCTUKH CITyIalHOW BEJTMYUHBI.

COop, 00paboTKa 1 CTATUCTHUECKUN aHAIN3 TaHHBIX, HEOOXOAUMBIX JUIS PEIICHUS TOCTABICHHBIX
SKOHOMMYECKHUX 3a/1a4.

7.2 ConeprxkaHue MPaKTHYECKUX 3aHATUN U Ja00OpaTOPHBIX padboT

Tema 1. Benenue B maremarnueckuii ananus (YK-1, OIIK-1).

CooTHeceHue MOHATUH, SIBICHUN, UX CUCTEMaTHU3allMsl B paMKax U30paHHBIX BUAOB PO(HecCHOHATBHOM
JESITEIbHOCTH.

Boruncnenue npeaenos. 3amedarenabHbie peaenbl. HenpepbIBHOCTh PYHKIIMU U TOYKU pa3phiBa.

Tema 2. OcHOBBI AU PepeHINATBHOTO U UHTETPAITBHOTO UCYUCICHUH QyHKIMI oxgHOoM nepemenHoi (YK-1,
OIIK-1).

Brraucnenue nponsBoanbix. Juddepennman pynakuun. [Ipasuno Jlonurans. MccnenoBanne GpyHKunuid u
MOCTPOCHHE TPa(UKOB.

Heonpenenennsiit nuurerpan. OCHOBHbIE METO/Ibl HHTErpUpOoBaHus. OnpeeneH bl uHTerpai. MeTo bl
BBIYMCIICHHSI ONIPEACIICHHOrO0 HHTErpaa. ' eoMmeTpryeckue NpuioKeHusl ONPEACIIEHHOIO HHTErpaa.
[IpuMeHeHne B 3KOHOMUKE.

Tema 3. ®ynkimu Heckonbkux nepeMeHnbix (YK-1, OIK-1).
OcHoBHbI€ OHATHA. YacTHBIE TPOU3BOJHBIE, TPAAUEHT, TUPPEepeHLInal.

Tema 4. DieMeHTHI JTHHEHHOM anreOpsl U aHamuTndeckoi reometpun (YK-1, OTIK-1).

HeiictBus ¢ matpunamu. Onpenenureny KBaapaTHeIx MaTpull. OOpaTHast MaTpuia. Panr MaTpuisl.
Pemenne cucreM TMHENHBIX YPABHEHU.

BekTopsl Ha IVIOCKOCTH U B POCTPAHCTBE. Y paBHEHHUE MPSIMON Ha MIIOCKOCTH. [ITOCKOCTE M nipsimast B
IIPOCTPAHCTBE.

Hcnonb3oBanne coBpeMeHHbBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH U IPOrPaMMHBIX CPEJCTB MPU PEILICHUN
npoecCuOHANBHBIX 3aj1ay.

Tema 5. Merosl ontumanbHbIx perrenuit (YK-1, OITK-1).

Hcnonb3oBanue cOBpeMEHHBIX HHGOPMAITMOHHBIX TEXHOJIOTHI U MTPOTPaMMHBIX CPEJCTB MPU PEIICHUU
npohecCHOHANBHBIX 3a]1ay.

I'paduueckuit MeTos pereHus 3a1a4 TMHEHHOTO MporpaMMupoBanusi. CHMILIEKCHBIN METO/I pelleHus
3a/1a4 JIMHEHHOT 0 mporpaMMupoBanus. TpancrnopTHas 3a1aya.

Tema 6. OCHOBBI TEOpHH BEPOSITHOCTEH U MaTeMaTnyeckoit ctaructuku (YK-1, OITK-1).

Knaccuueckoe omnpeneneHue BeposiTHOCTH. [ eomeTpuueckoe omnpeaeneHue BeposiTHocTu. Dopmyia
YMHOXeHHS BeposiTHocTel. Dopmyra cioxkeHUs: BEpOSTHOCTEHN /JIsi COBMECTHBIX U HECOBMECTHBIX
coObITuii. @opmyrna noiaHoi BepoaTHocTH. Popmyna baiteca. @opmyna bepuymiu. ®opmyna Ilyaccona.
JluckpeTHbIE U HENPEPBIBHBIE CIyYalHbIE BETMYUHBL. UHMCIIOBBIE XapaKTEPUCTUKU CIIyYalHON BEIMYHHBI.
OcHoBEBI cOOpa, aHanM3a U 00pabOTKK TaHHBIX JIJIS pemIeHus MpodhecCHOHATBHBIX 3a/1a4.

7.3. CozeprxkaHue caMOCTOATENbHOM paboThI

Tema 1. Beaenue B maremarnueckuii ananus (YK-1, OIIK-1).
[TpuMeHeHre SKBUBAICHTHBIX OECKOHEUYHO MaJIBIX BEJINYHH.




Tema 2. OcHOBBI AU PepeHINaTBHOTO U UHTETPAIBHOTO UCYUCICHUH QyHKIUI ogHoM nepemenHoi (YK-1,
OIIK-1).
WuTerpupoBanue TpUrOHOMETPUYECKUX (QYHKIIUH.

Tema 3. ®ynkiun Heckonbkux mepeMenunix (YK-1, OIIK-1).
HuddepennnpoBanue ciaoxHoM GyHKIUN. OYHKINN HECKOJIBKUX EPEMEHHBIX B 9KOHOMUYECKOU TEOPHUH.

Tema 4. DieMeHTHI IMHECHHON anreOpsl U anaauTuueckoit reomerpun (YK-1, OIIK-1).
Kpusbie BToporo nopsaka.

Tema 5. Meroas! ontTumanbsHbix perrenuii (YK-1, OIIK-1).
DNEMEHTBI HEJIMHEHHOTO POrpaMMHUPOBaHUSL.

Tema 6. OCHOBBI TEOPHH BEPOSTHOCTEH U MateMatnyeckoi cratuctuku (YK-1, OITK-1).
CiyyaliHple BEJTMYHHBI.

7.3.1. IlpumMepHBIE BOMPOCHI /ISl CAMOCTOSITEIILHOM IMMOATOTOBKH K 3a4€Ty/9K3aMEHY
IIpunoxenue 1.

7.3.2. IlpakTuueckue 3aJaHus MO AUCHUIIIMHE JJIsI CAMOCTOSTEIbHON OJTOTOBKH K
3aueTy/PK3aMeHy
[Tpunoxenue 2.

7.3.3. IlepeyeHb KypcoBBIX paboT
He npenycmorpeno

7.4. DnexTpoHHOE MOPTGHOINO 00YIAIOIIETOCS
MaTepHalIbl HE Pa3MEIAlTCs

7.5. Meroandeckre peKOMEH/IAI[UH 110 BBITIOJTHEHUIO KOHTPOJIBHOM paboThI
HE MPEIYCMOTPEHO

7.6 MeTtoanueckue peKOMEHIalluH 110 BBIIOJIHEHUIO KypCOBOI paboThI
HE IPEyCMOTPEHO




8. OCOBEHHOCTHU OPI'AHU3AIIMU OBPA30OBATEJIBHOI'O
IMPOLECCA IO JUCIUIIJIMHE 115 JIM1 C OTPAHUYEHHBIMUA
BO3MOXKHOCTAMMU 3JO0POBbs

1o 3aaenenuro cmyodenma

B nensix 10CTYITHOCTH OCBOEHUS MPOTPAaMMBI ISl JIUI] ¢ OFPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbS
pu HEOOXOAMMOCTH Kadenpa 00ecreunBacT CIeYIOIINe YCIOBHUS:

- 0COOBII MTOPAIOK OCBOCHHUS TUCIUILIIMHBI, C y4€TOM COCTOSIHUS UX 3/I0POBBSI;

- DJIGKTPOHHBIE 00pa3oBaTeNbHbIE PECYpChl MO JAUCHUIUIMHE B (OpMax, adanTUPOBAHHBIX K
OTPaHUYCHUSM UX 310POBBS;

- W3YyYeHHUE IUCIMIUIMHBI 10 HHIUBUAYAJbHOMY y4eOHOMY IulaHy (BHE 3aBHCHMOCTH OT (DOPMBI
oOyueHus);

- DJIEKTpOHHOE oOydeHHe ¥ JWCTAaHIMOHHbIE OOpa3oBaTEeNbHBIE TEXHOJIOTUH, KOTOpHIC
peaycMaTpUBaOT BO3MOXXHOCTH IpUeMa-nepeaadu nHGOopMaluy B JOCTYIHBIX 1715 HUX (popmax.

- goctyn (yHaJeHHBIH JOCTYN), K COBPEMEHHBIM MpO(ecCHOHAIBHBIM 0a3aM JaHHBIX U
MH(POPMALMOHHBIM CIIPAaBOYHBIM CUCTEMaM, COCTaB KOTOPbIX onpeneneH PIT/L.

9. MEPEYEHb OCHOBHO 1 JIONOJITHUTEJbHOM YYEBHOM JINTEPATYPHI,
HEOBXOJUMOI 1)1 OCBOEHU S JJUCIUIIJIUHBI
Caiit oubanorexu YpI'dy
http://lib.usue.ru/

OcHoBHas JInTeparypa:

1. Kpacc M. C. Maremaruka B s5koHOMHKE. ba3oBbiii Kypc. [ DneKTpoHHBIN pecypc]:yueOHUK AJis
0akanaBpoB : 17151 CTYACHTOB BY30B, 00YYAIOMIMXCS IO SKOHOMUYECKUM HAIPaBICHUSM U CIIEIUATBHOCTSIM.
- Mocksa: IOpaiit, 2019. - 471 — Pexxum nocryna: https://urait.ru/bcode/426158

2. Pynpik B.M., bo6puxk I'. 1., MatBeeB B. U., Carutos P. B., boopuk I'.11. Kypc Bbicieit
MaTeMaTHUKH 7151 9KOHOMUCTOB. [ DJIEKTPOHHBIN pecypc|:yueOHUK Ui CTYIEHTOB BY30B, 00 yUaIOIIUXCs 110
HarpaBieHusM noAarotoBku 38.03.01 «9konomukan, 38.03.02 «MenemxmenT», 38.03.03 «YnpasneHue
nepcoHanom», 38.03.04 «"ocynapcTBEHHOE M MyHULIMIIAIIBHOE yIpaBiieHue», 38.03.07
«ToBapoBenenue» (kBanudukanus (CTenenp) «bakanaspy). - MockBa: UHOPA-M, 2019. - 647 — Pexum
nocryma: https://znanium.com/catalog/product/989794

3. lllunauer B.C. Bricmas Mmarematuka [ 31eKTpoHHBIN pecypc]:Yuebnuk. - Mocksa: OO0
"Hayuno-m3narensckuit nentp MHOPA-M", 2021. - 479 — Pexxum nocryma:
https://znanium.com/catalog/product/1185673

4. MenbpaukoB Marematuka. Kypc neknuii. Tema 1. Marpuunas anre6pa [ D1eKTpoHHBIN pecypc]:. -
ExarepunOypr: [0. u.], 2021. - 1 — Pexxum nocryma: http://lib.wbstatic.usue.ru/202112/33.mp4

5. MenbuukoB Matemaruka. Kypc nexuuii. Tema 2. BektopHas anreOpa u aHaauTHueckas
reoMeTpus [ DNeKTpoHHBIHN pecypc]:. - EkarepunOypr: [6. u.], 2021. - 1 — Pexxum noctyma:
http://lib.whbstatic.usue.ru/202112/34.mp4

6. MenbaukoB Matematuka. Kypc nekuuii. Tema 3. IIpenen u nuddepuuupoBanue GyHKIII
[DnexTponHsbIit pecypc]:. - ExkarepunOypr: [0. u.], 2021. - 1 — Pexxum noctyma:
http://lib.wbstatic.usue.ru/202112/35.mp4

7. MensaukoB Matematuka. Kypc nekmuii. Tema 4. JluddepenunpoBanne, MHTErpUPOBAHNE
byHKIMA [ DeKTpoHHBIHN pecypc]:. - ExarepunOypr: [0. u.], 2021. - 1 — Pexxum noctyma:
http://lib.wbstatic.usue.ru/202112/36.mp4

JlonoJHUTEbLHAS JINTEpaTypa:



1. Kapimr Maremartuka. Kype nexumii. [Tema 1]. Teopus BepositHocTelt. CiydaliHble COOBITHSI.

KomMmOunaropuka [DnekTpoHHbIi pecypce]:. - ExkatepunOypr: [6. u.], 2021. - 1 — Pexxum gocryna:
http://lib.wbstatic.usue.ru/202112/26.mp4

2. Kubimr Maremaruka. Kype nexnmii. [Tema 2]. Teopus BepositHocTeii. COOBITHS U UX BEPOSITHOCTH
[DnexTponnsbIit pecypc]:. - EkarepunOypr: [0. u.], 2021. - 1 — Pexxum noctymna:
http://lib.wbstatic.usue.ru/202112/27.mp4

3. Kupir Matematuka. Kypce nekuuii. [Tema 3]. Teopus BepositHocTelt. J{uckpeTHbie ciaydaiiHbie
BEJIMYMHBI [ DNEKTPOHHBINA pecypc]:. - EkarepunOypr: [6. u.], 2021. - 1 — Pexxwum ngocryna:
http://lib.whbstatic.usue.ru/202112/28.mp4

4. Kubin Maremaruka. Kypce nexuuii. [Tema 4]. MeToasl ONTUMaIbHBIX PEIICHUM [ DJIEKTPOHHBIN
pecypce]:. - EkarepunOypr: [0. u.], 2021. - 1 — Pexxum pocrtyna: http://lib.wbstatic.usue.ru/202112/29.mp4

10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTI' i1, BKJTFOUYASI IEPEYEHD
JIMEH3UOHHOI'O MTPOI'PAMMHOI'O OBECITEYEHU S U UTHO®OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM, OHJIAVIH KYPCOB, HCITOJIb3YEMBIX ITPH OCYIIECTBJEHUH
OBPA3OBATEJIBHOT'O ITPOLECCA IO JUCHUIIJIMHE
[lepeyeHb JUIIEH3MOHHOTO MPOTPAMMHOI0 00ecnieYeH s :

Astra Linux Common Edition. Jorosop Ne 1 or 13 wmrons 2018, akt ot 17 mexadps 2018. Cpok
NEHCTBUS TUICH3UU - 0€3 OrpaHUYICHHS CPOKA.

MoitOduc crangaptasiii. Cornamenue No CK-281 ot 7 utonsa 2017. [lata 3axmouenus - 07.06.2017.
CpoK JeHCTBUS JIMLIEH3UH - 0€3 OTpaHUYCHUS CPOKa.

Adobe Acrobat DC Pro.lorosp Ne 158/223-110/2022 ot 15.12.2022. Cpok AcHCTBHS JIHIEH3UU
15.12.2023.

Hepeqeﬂb l/lH(l)OpMaII]/IOHHbIX ClIpaBOYHLIX CUCTEM, PECYpPCOB ]/IH(l)OpMaIll/IOHHO-
TeJIeKOMMyHI/IKaIII/IOHHOﬁ CeTHn «I/IHTepHeT»:

MaTtemaTHnka
http://www.allmath.ru/mathan.htm
MaTtemaTHnka
https://ru.wikipedia.org/wiki/
MaTtemaTHuka
www.sosmath.com/index.html



11. ONMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O AUCIUIIJIMHE

Peanuzanus yueOHONM AMCHUIUIMHBI OCYHIECTBIISETCA C UCIOJIb30BAaHUEM MaTepUaIbHO-TEXHUYECKOM
6a3b1 YpI' DV, obecnieunBaromieii MpoBecHNUE BCEX BUIOB yUeOHBIX 3aHATUM M HayYHO-UCCIIEI0BATEIbCKON U
CaMOCTOSITENIbHOM paboThl 00yYarOIIUXCS:

CreunanbHble MMOMEIIEHUS MPEACTABISAIOT COO0N yueOHbIe ayAUTOPUM JJIsl IPOBEJCHUSI BCEX BUJOB
3aHATUHN, TPYNIOBBIX U HHANBUAYAIbHBIX KOHCYIbTAIHMM, TEKYLIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTECTAIIUH.

[TomemieHnust Asii CaMOCTOSITENILHON pabOThl 00YYarOIIMXCS OCHALICHbl KOMIBIOTEPHONW TEXHUKOH C
BO3MOXKHOCTBIO TOAKIIOYEHUsT K cetd "MHrepHer" uw oOecriedeHWeM J0CTyna B OSJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeNbHYIO cpeny Ypl DVY.

Bce nmomernienusi yKOMITJIEKTOBaHbI CIIEHUATU3UPOBAHHON MEOETbI0 U OCHAIIEHBI MYJIbTUMEIUNHBIM
o0opynoBaHueM crernodopynoBaHueM (MHPOPMAIOHHO-TEIEKOMMYHUKAMOHHBIM, UHBIM KOMITBIOTEPHBIM),
JOCTYTIOM K MH(OPMAIIMOHHO-TIOMCKOBBIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, 3JIEKTPOHHBIM OMOIMOTEYHBIM
cuctemaMm, 0a3aM JaHHBIX JEHCTBYIOLIErO 3aKOHOJATENbCTBA, HWHBIM HH(POPMAIMOHHBIM pecypcam
CITy’KallluMU IS TIpe/icTaBiIeHus yueOHol nHdopmanuu 60Ib1I0H ayTUTOPUH.

Jlia mpoBefieHHs 3aHSITUN JIGKIIMOHHOTO THUMA MPe3eHTAlMU U JpYyrue ydyeOHO-HarisaHble mocolus,
00ecIeunBaroe TEeMaTUUECKUE UIUTFOCTPAIIIH.



