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PaGouas nporpamma cocrasnena Ha octose ®I'OC BO mo HanpapJIeHHIO MOATOTOBKH
23.03.03 Dkcnayarauus TPaHCIOPTHO-TEXHONOTHYECKHX MALIMH M KOMIUIEKCOB (YPOBEHb
Oakanaspuara) (nprkas MunoGpHayku Poccum ot 14.12.2015 - Ne 1470)

PaGouas nporpamma paccmorpena onobpena Ha 3acenaHHm kadenpsr [Mpuknannoii
MaTeMaTHKH 1 HHPOPMATHKH
10.03.2020, nporokon Ne 7
3aB. kadenpoii C.HM. Kanuenko

PaBouas nporpamma onobpena Metonmnueckoii komuccueii HNEuC

16.03.2020 r. npotokon Ne 8
Ipencenarens 7’ ~ UIO. Me3sun

Cornacosano:
3as. kadenpoii TexHoOrHM, cepTH(UKALIM 1 CepBHCca aBTOMOOHIET
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nouent kadenps [IMuH, kann. nea. nayk .

I".A Kamenesa

Peuensenr: SN IR
AoueHT Kadenpbl DU3HKH, KaH. e, HayK M.B. Apkyauc




JIner akTyaausanun paboyeii nporpamMMel

PaGouas mporpaMma nepecMoTpeHa, 06y KaeHa i 0100peHa Ui peanusauui B 2020 - 2021
yueGHOM roty Ha 3acefanny kadenpsl [IpuKiiaaHol MaTeMaTHKH U UH(pOPMATHKH

Tporokon ot 01.09.2020.¢. Ne 1
3as. kadenpoi [ L’/ 10.A.3BexoB

v

PaGouas IporpaMMa nepecMoTpeHa, 06CyKeHa i 0100peHa /Ui peau3aliii B 2021 - 2022
yueGHOM romty Ha 3aceaann kadenpsl [IpuKiaTHOR MaTEMAaTHKH U HHGOPMATHKH

[TpoTokom oT __ 20 1. Ne
3aB. kadenpoi 10.A . M3BexoB

PaGouast mporpaMma fepecMoTpeHa, 06CyKIeHa U onoGpena s peayusaun B 2022 - 2023
yueGHOM rofty Ha 3acefannn kadenpsl [IpuKiaHO# MaTeMAaTHKH U uHGOPMATUKH

ITpoTokon OT __ 20 oro Nt .
3aB. kadeapoi 10.A . N3BexoB

PaGouasi iporpaMma fepecMoTpeHa, 06¢cy KaeHa i 0100peHa Uls peanu3auni B 2023 - 2024
yueGHOM rojty Ha 3acejanuu kadenpst IIpHKIaIHOH MaTEMaTHKH 1 uHPOPMATHKH

ITpoTokon OT __ 20- -8 No'.
3as. kadenpoii 10.A.N3BexoB




1 Ies1u ocBOEHUS TN CUMILTHHBI (MOYJ151)

O3HaKOMJIEHHE 00y4aeMbIX C OCHOBHBIMH MOHITUSAMH U METOAAMH BbICILIEH MAaTeMaTUKH,
CO3/IaHHE TCOPETHYECKON M MPAKTHUECKON 0asbl MOATOTOBKH CIEIUAINCTOB K JIESTEIBHOCTH,
CBSI3aHHOM C TPAHCIIOPTHO-TEXHOJOTHYECKUMH MAIIMHAMU U KOMILJIEKCAMU, C IKCIUTyaTalue u
CEPBHUCHBIM OOCITY)KMBAaHUEM aBTOMOOWIILHOTO TPAHCIOPTa, OCHOBAHHON HAa NPUMEHCHHH
MaTeMaTUYeCKUX  METOJAOB U  QJITOPUTMOB,  HCIOJNB3YyeMbIX MpPHU  MaTeMaTHYEeCKOM
MOJICJIMPOBAHUHU COOTBETCTBYIOIINX TEXHOJIOTMUYECKUX MTPOILIECCOB.

2 MecTo THCHHMIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucnummmaa MaTemaTrka BXOJUT B 0a30BYIO Y4acTh Y4eOHOTO IJIaHa 00pa30BaTeIbHOM
POrPaMMBI.

I[HSI HU3YyUCHUA JUCHUITIIIMHBI HeO6XOIII/IMBI 3HAHUA (YMCHI/HI, BJIaZ[eHI/ISI),
c(OpMHUPOBAHHBIC B Pe3y/IbTAaTe H3YUCHHS TUCIUTUTUH/ TIPAKTHK:

OcBoeHHE TaHHOM TUCHUIUTUHBI MPEIIIONAraeT, YTO B Pe3yIbTaTe U3YUCHHS [IKOIBHOTO
Kypca MaTeMaTHKU O0ydaroluiicss UMeeT c(hOpMUPOBAHHOE IPEJICTABICHUE O MAaTEMaTUKE KaK
YHUBEPCAILHOM S3bIKE HAayKH, 00 HIESIX M METOJaX MaTeMaTHKH, BJIaJeeT MaTeMaTHYCCKUMHU
SHAaHUSAMU U YMCHUAMH, COOTBCTCTBYIOIIUMU CDCIIepaJILHOMy KOMITOHCHTY I'OCYAapCTBCHHOI'O
cTaHaapTa o0mero oopa3oBaHus, UMEET Pa3BUTOE JIOTHUECKOE MBINUICHHE, TIPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1aaeT BHICOKUM YPOBHEM aJITOPUTMUYECKOM KYJIbTYPHI.

3HaHUS ¥ YMEHHsI, YCBOCHHBIC B IPOIECCEe M3YYCHUS MATEMAaTHKH HEOOXOIUMBI IS
OCBOCHHS IPYTHX JUCIUIUIMH €CTECTBEHHOHAYYHOTO M IPO(ECCHOHATBHOTO ITHKIIOB.

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3yYCHUU TAHHON NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUEHUS TUCHUILINH/TIPAKTHK:

®dusuka

HauepraTenbHas reomeTpusi 1 KOMIIbIOTEpHAs Tpaduka

TeopeTnyeckas MexaHUKa

ConpoTHuBieHHE MaTEpUAIIOB

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

I'mppasnuka

[IpuknanHas MexaHuKa

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) U IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHHs

B pe3yibTaTe OCBOCHUA NUCHUIIIINHBI (MO,Z[y.]'IH) «MaremaTuka» o6yqa10m1/11710;1 JOJIDKCH
06J'IaI[aTI> CJICAYIOIIUMMHU KOMIICTCHIIUAMMU:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

OIIK-3 roTOBHOCTBIO IPUMEHSTH CUCTEMY (DyHIaMEHTAIbHBIX 3HAaHUN (MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX, MHKEHEPHBIX U SKOHOMUYECKHX ) JUIsSl HACHTU(UKAINU, POPMYIUPOBAHUS
U pelIeHUs] TEXHUYECKUX M TeXHOJIOTHYECKUX MPOOJIEM IKCIUTyaTalluu
TPAHCIIOPTHO-TEXHOJOTUYECKUX MaIINH U KOMILJIEKCOB




3HaTh

- OCHOBHBIE TIOHATHS JIMHEWHOU U BEKTOPHOH anreOphl U aHATUTHICCKOM
T€OMETPUU;

- OCHOBHBbIE MOJIOKEHUS TEOPHUH MPEAETIOB U HEMPEPBIBHBIX (PYHKIIUMH,
rpaduKy OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH U UX CBOMCTBA, OCHOBBI
YHCIIEHHOTO PEIICHUS TPAHCLEHICHTHBIX YPaBHEHUN;

- OCHOBHBIE TeOpeMbl JUPPEPEeHIINATHHOTO U HHTETPATLHOTO HCUUCIICHUS
(GyHKIUH OAHON M HECKOJIBKUX EPEMEHHBIX, METO bl TU(hepeHIIHaTBEHOTO
HCUYHUCIICHUA UCCIICAOBaHUA q)yHKHHﬁ, OCHOBBI YUCJICHHBIX METOI0OB
BBIYHCIICHHS OTPEICIICHHBIX HHTETPAJIOB;

- OCHOBHBIE THUIIbI OOBIKHOBEHHBIX U (PEepeHINaTbHBIX YPAaBHEHUN U
METO/Ibl UX PELICHUS;

- OCHOBHBIC ITIOHATUA TCOPUU BepOHTHOCTCﬁ M MaTEMaTHYECKOU CTaTUCTHUKH.

YmMmern

- pemarh 3aJa4u 10 U3y4aeMbIM TEOPETHUECKUM pa3zeiiaMm;

- CaMOCTOSTEIbHO U OOOCHOBAHO BHIOMPATH METOBI U CIIOCOOBI pEIICHUS
3aJa4, CBSI3aHHBIX C JIMHEWHOM U BEKTOPHOH anreOpoil, aHATUTHYECKON
T€OMETPUEN;

- CaMOCTOATEIBHO U 000CHOBAHO MPUMEHATH METOIbI TU( P epEeHIIHATHEHOTO
WCYHCIICHUS JJIsl UCClieIoBaHusI (PYHKIUN OHOM U BYX IEPEMEHHBIX (B
TOM YHCJI€ HA SKCTPEMYM, MTOBEJICHHE Ha TPaHuUIle 00JacTH 3aaHus H T.11.);
- BBISIBIISITh, CTPOUTD U PElIaTh MaTEMaTUYECKHE MOAETU MPUKIIaTHBIX
3ajay;

- 00cyxath criocoObl 23 GEeKTUBHOTO PELICHHS 3a/1a4.

Brnaners

- IPAKTUYCCKMMHU HABbIKAMHU UCIIOJIB30BAHUSA MATEMATHYCCKUX HOHATHH U
METOJIOB (M3y4aeMbIX pa3/ieJIOB MAaTEMATHKH) MPU PEUICHUH MPUKIAIHBIX
3ajay;

- croco0amMu OLIEHUBAHUS 1€1eCO00Pa3HOCTH BHIOOpa METO/1a PEeLIeHHUS
YHMCJICHHOM 3a1au;

- croco0amMu OLEHKH JOCTOBEPHOCTH M 3HAUMMOCTH MOJTYUYEHHBIX
pPe3yIbTAaTOB CTATUCTHYECKON 00pabOTKH JTaHHBIX.




4. CTpyKTypa, 00b€éM U colepkaHne TUCHHUIINHBI (MOLYJI5)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix eqununl 360 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 37,1 akaj. 4acoB:
— aynuropHas — 30 akaj. 4acoB;

— BHeaynuTopHas — 7,1 akan. yacoB

— camocrosTenbHas pabora — 301,6 akan. 4acos;

— IIOATr0TOBKA K 9K3dMCHY —

17,4 akan. yaca

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTeCcTaIiK - DK3aMEH, 3a4eT

AynuropHas g
KOHTaKTHas pabora E = dopma TeKymero
S B
o T KOHTPOJISt
Pazzen/ Tema 2 (b axan. =acax) == A . P Kon
> & © | cCaMOCTOSITENIFHOM | ycrieBaeMOCTH U
JCIUTLTAHB R S .. | xomnerenn
g £ paboThI TIPOMEKYTOYHOM
7ab. | mpakt. | 2 'Q aTTecTaluu
Jlek. O &
3aH. 3aH.
1. Jluneiinas anrebpa
- [IpopaboTka
KOHCIICKTOB
JIEKIUI - IpOBEpKa
. - Pemienne CIICHUS
1.1 JIuneiinas anre6pa 1 2 /11 | 24,2 p OIIK-3
KITFOYEBBIX 3a7a4 KITFOYEBBIX H
TEMBI TECTOBBIX 3aaHUIA
- perieHne
TECTOBBIX 3a/laHUI
Wroro no pazneny 2 1/11 | 24,2
2. BekrtopHas amrebpa
AHATUTHIECKAs] TCOMETPHSI
- [IpopaboTka
KOHCIIEKTOB
JeKuui [IpoBepka pemeHust
2.1 BekTopHas anrebpa u
P P 1 2 1/11 24 - Pemrenue KJIIOYEBBIX 3a7a4 U OIIK-3
aHAIUTHIECKasi TCOMETPHSI .
KJIFOUEBBIX 3a/1a4 | TECTOBBIX 3aHUN
Pemenne
TECTOBBIX 3aJaHUI
HWroro no pazpeny 2 1/11 24
3. Beenenre B MaTeMaTH4YECKUI
aHau3
- [IpopaboTka
KOHCIIEKTOB
N -IIpoBepka
3.1 Bgenenue B JCKTHH eIICHUS
' N 1 2 2/21 34 - Pemmenue P OIIK-3
MaTeMaTHYCCKUI aHaIn3 KJIFOYEBBIX 3a1a4 U
KITFOUYEBBIX 33724 .
TECTOBBIX 3aHUI
Pemenne
TECTOBBIX 3aJaHUI
Wroro no pazneny 2 2/21 34
4., Juddepenmmansaoe

ucuucieHne (QYHKUUU OIHOM
MIEPEMEHHOI




- I[IpopaboTka

KOHCIIEKTOB
41  MuddepeHnuansHoe JIEKIUN IIpoBepka penieHust
HCYHUCIICHHE ¢bynkuuu| 1 2 221 34 - Perienne KJIFOUEBBIX 33/1a4 U OIIK-3
OJIHOH TIepeMEeHHOMN KJIFOUEBBIX 3a/1a4 | TECTOBBIX 3aJHUN
Pemenue
TECTOBBIX 33aJJaHUI
HUroro no pasaeny 2 221 34
5. HHTerpanbHOE HCYUCIICHHUE
(hyHKIMY OJHOI ITepeMEeHHOM
- [IpopaboTka
KOHCIIEKTOB
51 WHTerpansHoe JIeKIUH - Iposepka
p 10
UCUHUCIICHHE ¢bynkuuun| 1 2 221 27 - Pemenue PCIICHHA OIIK-3
OJ/THOH TIepeMeHHOM KJIIOYEBBIX 3a1a4 KIHOHCBRIX 3az(aqvn
TECTOBBIX 3aTHUM
Pemenue
TECTOBBIX 3aJIaHUN
Wroro no pazaery 2 2/21 27
6. Huddepennmansuoe
HCUHUCIICHHE dyHKIMN
HECKOJIbKHX ITePEMEHHbIX
- [IpopaboTka
KOHCIIEKTOB
6.1 JIuddepeHunansHoe JICKIAN IIpoBepka pereHus
UCYHUCIIEHHE ¢bynkmuu| 1 2 2/21 27 - Pemenne KJIFOYEBBIX 3a/1a4 U OIIK-3
HECKOJIBKHX MePEeMEHHbIX KITFOYEBBIX 3a7a4 | TECTOBBIX 3aIHUM
- Pemienne
TECTOBBIX 33JJaHUI
Wroro no pazaery 2 2/21 27
Hroro 3a cemectp 12 10/10M1 | 170,2 SK3aMeH
7. Teopus BepoATHOCTEW U
MaTeMaTH4YecKas CTATUCTHKA
- [IpopaboTka
KOHCIICKTOB
JIEKIUI [IpoBepka pemieHus
7.1 Teopus BepoATHOCTEH 2 2 60 - Pemenue KJIFOUEBBIX 3a/1a4 U OIIK-3
KJIFOUEBBIX 3a/1a4 | TECTOBBIX 3aHUN
Pemenue
TECTOBBIX 3a/laHUI
2
- [IpopaboTka
KOHCIIEKTOB
N - [IpoBepka
JIEKIUN
7.2 MaremaTtrdeckast 2 2 714 - Pewmenie perieHus OIK-3
CTaTUCTHKA KJIFOUEBBIX 33/1a4 U
KJTFOUEBBIX 3a/1a4 .
TECTOBBIX 3aHUM
Pemenue
TECTOBBIX 3a/laHUI
Wroro no pazneny 4 4 131,4
Hroro 3a cemectp 4 4 131,4 3a4ET
Hroro no nuciuiianHe 16 14/10M | 301,6 sk3ameH, 3aueTr |OITK-3




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOIO MOAX0/Ja IPEyCMaTPUBAET HCII0JIb30BaHUE B yUEOHOM
nporecce AKTUBHBIX M HMHTEPAKTHBHBIX (OPM TOBEACHUS 3aHATHH B COYETaHUU C
BHEAYAUTOPHOW paboTON ¢ Leabi0 GOPMUPOBAHUS U PA3BUTUSA NPOPECCHOHATIBHBIX HaBBIKOB
obyuaromuxcs. Corimacao 1. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCSATEIBHOCTH 10
o0Opa3oBaTelbHBIM IIporpaMMaM OakajlaBpuara BeIclIero oOpa3oBanus (yTB. npukazom MOuH
P® or 05.04.2017 r. Ne 301), npu npoBeneHUN Y4EOHBIX 3aHSATHH OOECIIEYMBACTCS Pa3BUTHE Y
00y4aroInXcsl HAaBBIKOB KOMaHIHON paboOThl, MEXKIMYHOCTHON KOMMYHUKAIMM, NPUHATUSL
peLICHN, JUACPCKUX KAdyecTB, B TOM YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodecCHOHATIBLHOM JesITEIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTeei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00yUYaIOIMMUCS, HEOOXOJMMO UMETh B
BUJY, 4TO HambOonblero 3¢gdexra oT ee MPUMEHEHHUsS] MOKHO JI0CTHYb, €CIIM YYUTHIBAaTh €U
o0pa3oBaHus, HAa PEANM3ALMUI0 KOTOPHIX JOJDKHA OBITh HampaBiieHa u30upaemas TEeXHOJIOTHSA,
coJiepKaHue, KOTOpoe MPEeACTOUT NepeaTh 00Y4aroLUMMCs C €€ IOMOIIbIO, a TAKXKE YCIOBUS, B
KOTOPBIX OHA OYJIET UCIIOJIb30BaThCSI.

B nameii paboTe Mbl HCIIOJIB3YEM CIIEYIOLIEE.

1. TpamumuonHsle oOpa3oBaTeNbHbIE TeXHOJIOTHH. OpraHuzanus 00pa30BaTEIBLHOTO
npolecca, MOpeArnoiaraeT MNpsSMyK TPaHCIALMIO 3HAaHUW OT HpenojaBarelss K CTYICHTY
(IpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MIUIIOCTPATUBHBIX METOJOB OOy4YEeHUS).
VYuebHas NesTeNbHOCTh CTYJEHTa HOCUT B TAaKMX YCJIOBUSX, KaK MPAaBUJIO, PEHPOAYKTHBHBIN
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTeIbHOE H3JIOKEHHE Marepuaja B
JUCLUIUTMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, IIOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
HPEIOKEHHOMY allTOPUTMY.

2. Texuomorun mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHM C aJITOPUTMOM IIOATAITHOTO PELIeHUs MPOOJEeMHON 3a7add WM BBIIOJIHEHUS
yuebHoro 3aianus. [IpoekT npeanonaaraeT COBMECTHYIO Y4EOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYMIIbI CTYJEHTOB, HANPaBJIEHHYIO Ha BhIPAOOTKY KOHLIEMIMM, YCTAaHOBJICHHUE LeNiel U 3a1ad,
(GOpMYyIUPOBKY O0XXHMJIa€MbIX pPE3yJbTaTOB, ONpPEJECICHHWE MPUHIMIIOB U METOJIUK PpEIICHUS
MIOCTaBJIEHHBIX 3ajJlad, IJIAaHUPOBAaHUE XoJa paldoThl, MOUCK JAOCTYMHBIX M ONTHMAJIbHBIX
pecypcoB, MO3TANHYI0 pEaTU3allli0 IJaHa paboThl, MPE3EHTALMIO PEe3yJbTaTOB PabOThHI, MX
ocMbIcieHne u peduiekcuto. [IpuMensieTcs B OCHOBHOM JUIsl Tepexo/ia KOMIETEHIIMN Ha YPOBEHb
BJIQ/ICHUS.

OcCHOBHbIE TUIIBI TPUMEHAEMBIX HAMH B 00pa30BaTEIbHON 1€ATEIbHOCTH TPOEKTOB:

HccnenoBatenbckuii MpPOEKT — CTPyKTypa npuOIMkeHa K QopMmMaTy HaydHOTO
UCCIIEIOBaHMs (JI0KA3aTeNbCTBO AaKTYalIbHOCTH TEMBI, OIpeNeIeHue Hay4y-HOM Mpobiiemsl,
npeaMera U O0bEKTa HCCIEAOBAaHUSA, LeJlel W 3a/ady, METOJO0B, MCTOYHHKOB, BBIJIBUKEHUE
TUIIOTE3bl, 0000IEeHHE Pe3yIbTaTOB, BBIBOJBI, 000-3HAU€HHE HOBBIX Mpoliem). PesymbraTom
ABIIseTCS yueOHas KapTa 110 MOAYIIO Hallei o0pa3oBaTeIbHOM IPOrpaMMBI.

TBopueckuil NpoekT, NpennojaraloiMi B OTIMYHE OT NPEIbLAYILEro, KOHEUHBIH
IPOAYKT B CIEAYIOUIMX BapuUaHTaX — ra3era K UCTOPUUYECKH 3HAYUMOMY «MaTeMaTUYECKOMY»
coObITHIO (Tpa3aHuK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIbKO He(hopMalbHO, KpacOUHO 0popMIIEHHAs; BUACOPOIHK «S Haydy Bac pemars ...» 1
T.II.

NndopmanonHbplii  MpoeKT — y4yeOHO-TIO3HABAaTENbHAs JESITENBHOCTh C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTU3alus HHPOpMaLuu
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IMPOEKTa ¢ 3TOM MH(OpMalMel, ee aHaIu3 U
00o00111eH1e 1, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY MPHIIOKEHHIO).



4. WMHpopManMOHHO-KOMMYHHMKAIIMOHHBIE 00pa3oBaTeNbHbIe TexHONOTruH. Opranuzanus
00pa3oBaTeNbHOTO Mpolecca C MPUMEHEHHEM CHEelHATU3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKUX CpPEICTB paboTel ¢ wuHpopManmerd (MHPOPMALIMOHHYIO Cpeoy YHHBEPCUTETa
MOOJYC MOODLE).

6 YueOHO-MeTOuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI patoThI 00y4Yalomumxcst
[Ipencrasneno B npuioxxenuu 1.
7 OueHOYHBIE CPeACTBA AJisl IPOBeeHHs IPOMEKYTOUHOI aTTecTAlMN

[IpencraBieHbl B IPUIOKEHUU 2.
8 YueOHo-MeTOAMYeCKOE H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

(;muTeparypa CcBOOOJHO JIOCTYyNIHa aBTOPU30BAHHBIM II0JIB30BATENIsIM Ha caiTax
https://urait.ru, https://new.znanium.com)

1. HIunaues, B. C. Briciias marematuka : yueOHoe nmocodue s By3oB / B. C. Illumnaues.
— 8-e uzn., mepepad. u nom. — Mocksa : M3natensctBo FOpaiit, 2019. — 447 c. — (bakanaBp u
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akagemudeckoro Oakanaspuata / 5. C. Byrpos, C. M. Hukonbckuit. — Mocksa : M3naTenbcTBo

FOpaiit, 2019. — 192 c. — (bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-9916-7568-0. —

URL : https://urait.ru/bcode/433433. — Pexxum gocTymna: ajis aBTOPHU3. MOJIb30BATEIICH.

3. Maremaruka: yue6. mocobue / FO.M. Jlanusos, JI.H. XKyp6eunko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; non pen. JL.H. Xypbenko, I'.A. HukonoBoii. — Mockaa:
NH®PA-M, 2019. — 496 c¢. — (Beicmiee oOpa3oBanme: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexxum pgocTyma: s aBTOPH3.
IIOJIB30BAaTENEH.

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. Teopust BepOSTHOCTEH M MaTeMaTHYECKast CTATUCTHKA: Y4yeOHoe mocobue / Buprokosa
JLT., boopux I'.'H1., Marees B.U., - 2-¢ u3n. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c.
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JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

3. Manko, [1.E. Briciias maremaTuka B ynpakHeHUsX 1 3a1a4ax. (B 2-x gacrtax) [Tekct] /
I1. E. lauko, A. T'. TTonos, T. fI. KoxeBuukoBa. - M.: Bricimras mxoia, 1986-2009. ISBN:
978-5-488-02201-0. - 60nee 1000 miT.

4. lllumayes B. C. 3amaunuk 1o Beiciieii MmatreMaTrke: yue0. mocooue / B.C. [Ilunaues.
— 10-e uzn., crepeorun. — Mocksa: UHOPA-M, 2020. — 304 ¢. — (Bsiciiee oOpazoBanue). -
ISBN 978-5-16-101831-6. - Texcr: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1042456

B) MeTtoauyeckue yka3anus:
B) METOJIMYECKUE YKA3aHUS B TIe4aTHOU (hopme
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9 MaTepuajJibHO-TeXHHYECKOEe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)
MaTepI/IaJIBHO-TeXHI/I‘-IeCKOe OGGCHG‘IGHI/IG JUCHUITIIMHBI BKJIFOYACT:

1. YueGHble ayuTOpUN JUI IPOBEACHUS 3aHATHH JIEKIIUOHHOTO THUIIA

ocHaienue: Jlocka, MyabTHMEIHIHBIE CPEJICTBA XPAHEHHSI, TIEPEIadd U MPeICTaBICHHUS
uH(popMauu

2. YyeOHble ayAUTOPUHM [UId TPOBEIEHHUS MNPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTALMH, TEKYIIET0 KOHTPOJIS ¥ IIPOMEXYTOYHOMN aTTeCTaI[IH

ocHaiueHue: Jlocka, MyIbTUMEAUHHBINA IPOEKTOP, IKPAH

Kommiieke meroamyeckux pa3paboToK (pa3laTOYHOTO MaTepuaia U METOAMYECKHX
yKa3aHHui) U\WJIM KOMIUIEKC TECTOBBIX 3aaHUi TS TOrOTOBKHU U ITPOBEICHHS IIPOMEKYTOYHBIX
U pyOEKHBIX KOHTPOJICH

3. [Tomenienus a1t caMOCTOSATENIbHON pabOThI yyaIuxcst

ocHamienue: [lepconanbubie koMmbroTeps! ¢ makerom MSOffice, Beixomom B HTEpHET N
C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA

4. TlomewieHue [UIsi XpaHEHUS U MNPOPUIAKTUYECKOTO OOCITYKHMBaHUSA Y4e€OHOIO
o0opymoBaHus

ocHamenue: lllkads ams xpaneHus yaeOHO-METOIUUYECKONW JOKYMEHTAIMH, Y4€OHOTO
000pyI0BaHUS U Y4€OHO-HATIIAHBIX TTOCOOMI



Hpuioxenne 1.
YyeoHo-MeToaANYECKOE o0ecneuyeHne JUCHUIIINHBI

[To nuctumuinne «MaTemaTHKa» MpeaycMOTpeHa BHEAYAUTOPHAsI CaMOCTOsATEIbHas paboTa
o0y4arouuxcsi, MPOBOJUMAsl B BUJIE CAMOCTOSITEIbHOTO U3yYEHUS JINTEPATyphl U
MH(OPMAILIMOHHBIX PECYPCOB, a TAKXKE B BUJI€ PEILICHUS THUIOBBIX 3a/1a4 MPU BBINOJIHEHUN
KOHTPOJIbHBIX PaboT.

Ilpumepnvie konmponavhusie padomut (KP):

KP Nel «JIuHeiiHasi, BeKTOpHas ajredpa u aHAJIMTHYECKAsl TeOMeTpHs.
JudpdepenunanbHoe ucyuciaenne @OI»

3amanmue 1.

Pemmre cucremy Tpems criocodamu: a) MaTpU4HBIM criocobom; 6) o hopmynam Kpamepa; B)
MeroqoM ["aycca

X—2y—-32=3,
3X+y-—-2z=9,
2X—3y+5z = 4.

3amanmue 2.

1) Haiigure yroa Mexay BEKTOpaMu a U b, ecau a = (2; —1), b= (— 2 2).
[TocTpoiite qaHHBIE BEKTOPHI B cucTeMe KoopanHaT OXy, a TakKe BEKTOPBI, H300paKaroliue:
2a+b, a-3.

2) YKaxuTe Cpely HIDKCIPUBEICHHBIX BEKTOPOB OPTOTOHAJBHBIC, KOJUIMHEAPHBIC, a TaKKe

KOMIUTAHApHBIC: a = (— 3-1 4), b= (2,-2;1), c= (2; %; —gj d =(7;11;8). Beruuciure

IUTOMIA/Ih MapajiesiorpaMMa, MOCTPOEHHOro Ha BekTopax b u C.
3ananue 3.

Hamucats ypaBHenwue npsimoir AB , ecin A(—l; 2; 3), B(—l; 2;—1). BeraucnuTh paccTossHEE OT
TOYKH A 3TOUW MPsIMOM 710 MIIOCKOCTH, TPOXOJAIIEH Yyepe3 TOUKYy B, nepneHIuKyIsipHO BEKTOPY

N(0;-3;9).
3amanue 4.
I[IpuBeMTE K KAHOHMYIECKOMY BHY U TIOCTPOiTE KpHBYIO X —4X+ 2y’ —4y =0

3aganue 5.

Brruncaute MMpeacibl:

1+ 4x—x* ~ 3x-arcsin2x W2x—=1-+/5
a) lim > 2’ 6) lim 3. Y
x>0 X + 3x% + 2x x-0 COSX — COS°X x-3 Xx—3



3aganue 6.

2 —
Hatinure d—i u 373/ Uit pyHKIMiA: a) Y = e4X*x2 . 0 {);/ ; T:]g(jtn ’Zt).
3aganue 7.
CocraBbTe ypaBHEHHE KacaTeIbHOW K KPUBOM: y= )2()2( _Z B TOYKE X, = -1. ITocTpolite
rpaduk QyHKIHH.

KP Ne2 «HeonpenesienHblil 1 onpeneaeHbii uaterpai. ®HIIL. Auddepenunaibubie
YPABHEHHD)

1. Beryuciaure HCOIMPCACIICHHBIC NHTCTPAJIbI

3—x
dx; 4) [ (x + Inx)dx.

1) f (14 3% +5x3) dx; Z)IW
X

2. Brraucimre OMPCACIICHHBIC MHTCI'PAJIbI

T 4,5
z . 1 —1
1) [l - sinx)dx; 2) [, (x+e¥dx; 4) -[1 3\/%dx.

3. Haiigure mmomanu Guryp, orpaHUYCHHBIX JIMHUSIMH:

a) XYy=6, x+y-7=0;

4. Haiitu 00BbEM Tena, 00pa30BaHHOrO BpalieHreM BOKpyr ocu OY  ¢urypsl, orpaHi4eHHON

x*+y?-4y=0, y=+3-x (y<+3:x)

JIMHUAMM:

5. Haiitu u moctpouth o6nacte ompeneneHus (GyHKIUU
z=In(4-x*—y*)—arcsin(2-y).

6. Haliqute dYacTHBIE TPOM3BOJHBIC IEPBOTO MOPSAKAa (YHKIHU:

z:3xy3—sin(<2+y)+x+y.

X=y

7. Halinurte rpalieHT CKaIspHOTO Mo U = x? + y2 — 2% mero Moy B Touke M (L,—-12) .

8. Ina ¢ysxkmmm  z =In(2x* +3y?) B Touxke A(l,1) HaiiTH TNPOM3BOAHYIO B

HampaBieHud Bektopa | =3i+2].

9. Hanucats ypaBHeHHE KacaTelbHOM MIIOCKOCTH U HOPMAITH K TIOBEPXHOCTH  Z = /9 — X% — y?
B Touke M (1; 2; 2).

10. HaiiTn HamMeHbIlee M HawOONbIIee 3HAUYEHHE OQYHKIMH Z =X —Xy+2y*+2y+1



B obmactm D: x+y=-5 x=0; y=0.

11. Pemuth nuddepeHmanbHbie ypaBHEHUS TIEPBOI CTETICHU

A) xy'—4y—x2 [y =0.

B) ysinx = y Iny, y(f) =e

B) x(y? —1)dx + y(x* —1)dy = 0.

12. Pemnth TMHEHHBIC HEOAHOPOHBIC D depeHIHaTbHOE YPaBHEHUE C TIOCTOSIHHBIMU
KodpUIEeHTaAMH

a)y" =3y +2y=(4x+9e*, 6) »"+4y +8y=(x+2)cos3x

KP Ne3 «Teopusi BeposiTHOCcTel. MaTeMaTHYecKasi CTATHCTHKA»

1

2.

o

B ypue 12 mapos. Cpeau 3tux mapos 3 6enbix 1 9 yepHbix. KakoBa BEpOSITHOCTh TOTO, YTO
HayJa4y BBIHYTBIN IIap OKaXkeTcs: 6enbiM?

B pamgunoctynuu tpu MukpodoHna. J[s KaxkI0ro U3 MepBBIX JIBYX MUKPO(POHOB BEPOSTHOCTH
TOr0, 4TO OH BKJIIOYEH B JaHHbIA MoMmeHT, paBHa 0,45, a mis tperbero — 0,9. Haittu
BEPOSATHOCTH TOTO, YTO B JAHHBI MOMEHT BKIIFOUEHBI 2 MHKPO(DOHA.

B npomaxxe nuMeroTcs Oelble ¥ KOPUYHEBBIE SIIa B COOTHOIIEHUH 2:3, TPUYEeM IMPOU3BOJICTBO
60% O6enbix u 71% KOPUYHEBBIX UL JATHPYETCS THEM, IPEIIICCTBYIOINM JHIO TIPOJAKH, a
ocTajJbHbIC fiilla JaTHPYIOTCs Oosee paHHUMH uuciamu. [lokymarens 3aka3bIBaeT sifiia,
JTATUpPyeMbIe JTHEM, MPEAIIECTBYIOMNM JHIO MPOJaKH, HE3aBUCUMO OT uX IBera. Kakoma
BEPOATHOCTH TOTO, UTO MY MPOJAIYT PEMIETKY OebIX SHIL?

Teneponnas cetp yupexaeHus: oocmyxuBaeT 200 aboHeHTOB. BeposTHOCTh TOrO, 4TO B
TEUYEHUE MHHYThl BHYTPH JTOW CETH KTO-TO KOMY-TO MO03BOHMT, paBHa 0,7. Kakxosa
BEPOSITHOCTH TOTO, UTO B TEUEHUE MUHYTHI OyieT 5 3B0HKOB? KakoBa BEpOSITHOCTH TOTO, YTO B
T€YeHHEe MUHYTHI OyneT He Oonee 5 3BOHKOB? HaliTh HamBeposTHEiIIee YnciIO 3BOHKOB B
TEYECHUE MUHYTHI.

3amaH psa pacmpeneieHus ciydaiiHod BenumuumHbl X. HaliTu MaTemartnueckoe oKuIaHUE,
JUCTIEPCHUIO U CPEHEE KBAIpaTHIeCKoe OTKIOHEHHE. [IocTpouTh QYHKIINIO pacTpeeieHHs .

X 4 6 10 12
P 0.3 0.2 0.2 0.3

J11st HeTIpepBIBHOM CITydaifHON BeTMUMHBI 3a/1aHa pyHKIMS pactipeneneHus F (X) TpeOyercs

HAlTH TUNIOTHOCTh pacHpeeNeHHs f(X), MaTeMaTHYeCKOe OKUAAaHUE, TUCIIEPCHIO, CpeIHee
KBaJJPaTHUYECKOE OTKJIOHEHUE. BBIUMCIUTH BEPOSTHOCTH TOTO, YTO OTKJIOHEHHE CIy4YailHOM
BEJIMYMHBI OT €€ MaTeMaTHYECKOTo OXKHIaHHs OyNeT He 0ojiee CpelHero KBaJpaTudeckoro
otkioHeHus. [TocTponTts rpaduk GyHKITHIA.

0 ,  Xx<0
F(x)= 1~(1—c032x) L 0<x<Z
2 2

1 J T

X >

2

3aKoH pacrpenesieHusi CUCTEMbI TUCKPETHBIX CITyYalHbBIX BETUYUH (X ,Y) 3a7aH TaOJHIEH.

Hatitn kosdduument xoppensimuu I, ¥ BEPOATHOCTb MONAJAHHUS CIYYAHHOH BEIMYMHBI
(X,Y) B o6nacts D.



X 0 2 4 6

0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D

={0<x<4; 1<y<4f




Ipuiioxenne 2.

I[Inanupyemble pe3y/bTaThl 00y4eHHs U OLIEHOYHbIE CPeICTBA /ISl IPOBeIeHus!

MPOMEKYTOYHOM aTTeCTALMHU:

CTpyKTypHBIii
3JEMEHT
KOMITETCHIIUHT

[Inanupyemble
pe3yabTaThl
00y4eHus

OneHouHble CpeaCTBa

OIIK-3: roTOBHOCTHIO NPUMEHSATH CHCTeMY (PYHAAMEHTAJBHBIX 3HAHNH (MATEeMaTHYeCKHUX,

€CTCCTBECHHOHAYYHbIX, HH/KCHCPHBIX U 3KOHOMI/I‘I€CKI/IX) IJId I/I)IeHTI/I(l)I/IKaIII/II/I,

(hopMyIMpOBaHHSA U PelIeHHsS] TEXHUYECKHUX U TEXHOJOTHYeCKHX MPo0JieM IKCIIyaTaluu

TPAHCHOPTHO-TEXHOJIOI'HY€CKHUX MAIIIUH H KOMILJICKCOB

3HaTh

- OCHOBHBIC TTOHATHUS
JIMHEHHOM 1
BEKTOPHOH anreOpsl
7 aHAJINTHYSCKOM
r€OMETPUH;

- OCHOBHbIE
MIOJIOKEHHS TEOPHH
IPEJEIIoB U
HETPEPHIBHBIX
¢yHKMiH, rpadpuxku
OCHOBHBIX
3JIEMEHTaPHBIX
[(0%:1901207 82 870'¢
CBOWCTBA, OCHOBBI
YHCIICHHOTO
pemeHus
TPaHCICHICHTHBIX
YpaBHEHUN;

- OCHOBHBIE TEOPEMBI
nuddepeHIaiIbHOro
Y MHTETPATLHOTO
UCYHCTICHUS
GbyHKIMI OgHON 1
HECKOJIBKUX
MIEPEMEHHBIX,
METO/TBI
nuddepeHIaIbHOTO
UCYHCIICHUS
UCCIICTOBAHHSI

(G YHKIIHI, OCHOBBI
YHCIIEHHBIX METOJIOB
BBIUMCIICHUS

TeopeTH4eckne BOMPOCHI IIsl IK3aMeHA

10.

11.

12.

13.

14.

15.

16.
17.

18.

Omnpenenureny, UX CBOWCTBA, BBIYUCIICHUE.
Marputibl, 1€MCTBUS HaJ HUMHU.

Cucrembl TMHEWHBIX ypaBHEHUI. MaTpuyHas 3anuch
ux. [IpaBuno Kpamepa.

Pemenne cucreM JTMHENHBIX YPaBHEHUH IIPHA IIOMOIIH
00paTHON MaTpHULIBI.

Meron T'aycca pemieHus NpPOU3BOJIBHBIX CHCTEM
YpaBHEHUM.

['eomerpuueckuii Bektop. PasznoxeHue BekTopa 1O
0a3ucHbIM BeKkTOpaMm. JleHcTBHs Haa BEKTOpaMU B
KOOpAHWHATHOH (opme.

JlnuHa BekTOopa M Yrojd MeXAy BEKTOpamMH B
KoopauHaTHON (opme. CkanspHOe NpPOU3BEIECHUE
BEKTOPOB M €T0 CBOMCTBA. Y CJIOBUE OPTOTOHAIIBHOCTH
JIBYX BEKTOPOB.

BekTopHOoe npousBeieHue BEKTOPOB U €ro CBOMCTBA.
I'eomeTpruyeCcKuii CMBICI BEKTOPHOTO NPOU3BEACHHUS.
CMmeniaHHOe MPOU3BEICHIE BEKTOPOB U €r0 CBOWCTBA.
I"'eomeTpruyecKuii CMBICI CMEILIAHHOTO ITPOU3BEIECHUS.
VYpaBHeHHUsT TNpSAMOMl HAa IUIOCKOCTH. Y CIIOBHUA
NapaJuUIEIbHOCTH U NEPNEHIUKYIAPHOCTH  JBYX
MIPSIMBIX.

VYpaBHEHHUS IJIOCKOCTH B IIPOCTPAHCTBE.

Kpussie BTOpOro nopsiaka.

@ynxkius. Criocoos! 3a1anus. O6acTb onpeAeIeHuUsI.
OcHOBHbIE 37IeMEHTapHble (PYHKIINMU, UX CBOICTBA,
rpapuKu.

[TocnenoBarenbHOCTh. OCHOBHBIE CBOMCTBA. [Ipenen
MIOCJIEI0BATEIBHOCTH.

beckoHeyHO Malble MOCcIe10BaTeIbHOCTH U UX
CBOMCTBA.

TeopeMsl 0 npezene nocaea0BaTeIbHOCTH.

[Tpenen ¢pynkuuu B Touke. [lpenen pynkuuu B
0ECKOHEYHOCTH.

beckoneuHo mainbie 1 OECKOHEUHO OOJIbIINE
GbyHKIMH, CBSI3b MEKTy HUMH. CBOHCTBAa OECKOHEYHO
MaJIbIX (YHKIHH.




CrpyKTypHBII IInanupyemslie
9JIEMEHT pe3yJIbTaThI OneHouHble CpeacTBa
KOMIIETEHIUU o0yueHus
OIpEeEICHHBIX 19. Teopemsl 0 npenenax. Packpeitue
WHTErPAJIOB; HeOHpeHeHeHHOCTeﬁ.

- OCHOBHBIC THITBI
O0OBIKHOBEHHBIX
nuddepeHImaIbHBIX
YPaBHEHHIA U METOIBI
UX PCUICHHUS;

- OCHOBHBIC TTOHATHUS
TEOpUHU
BEPOSATHOCTEUN U
MaTeMaTH4YeCKOM
CTaTUCTHKH.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43,

3ameuaTelIbHbIE IPEACIIBI.

CpaBHeHHE 0€CKOHEUHO MaNbIX ()YHKIIHM.
DOKBHUBaJICHTHbIE OECKOHEYHO MaJble (DYHKIIUH U
OCHOBHBIE TeOpeMbI 0 HUX. [IpuMmenenne k
BBIUHCJIEHUIO TIPEEIIOB.

HenpepbiBHOCTh pyHKIIMM B TOuke. OTHOCTOPOHHUE
npezensl. Touku pa3pbiBa U UX KIacCU(PUKAIIHSL.
OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (DYHKIUAX.
CpoiicTBa (QyHKIIMI HENIPEPHIBHBIX Ha OTPE3KE.
[Tpou3BoHas pyHKIUH, €€ TEOMETPUUECKUN 1
(bu3nyecKuil CMBICI.

VYpaBHEHUsI KacaTeIbHOW U HOPMAJIA K KPUBOM.
JuddepenumupyemMocTs GYHKIIUN B TOUKE.
ITpon3BoHas CyMMBI, pa3HOCTH, IPOU3BEICHUS,
yacTHOro (pyHKuui. [Ipon3BogHAs CIOKHON 1
oOpaTHOU (HyHKIUH.

JuddepeHnmrpoBanue HESIBHBIX U MApaMETPUICCKU
3aJjaHHbIX GyHKUUH. Jlorapupmuueckoe

g epeHImpoBaHue.

ITpon3BoHBIE BBICIINX MOPSIKOB.

Juddepenunan pyukiuu. ['eomerpuyeckuii cMbICI
muddepennmana. OCHOBHbIE TEOPEMBI O

g depeHnmanax.

[Tpumenenue auddepennnana K npudInKEHHBIM
BBIUHCJICHUSIM.

OcHoBHbIE TeOpeMbl TUDPepeHInanbHOro
ucurcnenus: Pomns, Jlarpanxa u Komn.

IIpaBuno Jlonurans.

VY cnoBUst MOHOTOHHOCTH (DYHKIMI. DKCTpeMyMbl
¢bynkumii. Heo6xommMoe 1 10CTaTOYHOE YCIIOBUS
AKCTpeMyMa (pyHKIIUH.

Haubonbiiee n HanMeHblee 3Ha4eHNs (PyHKINN Ha
OTpE3KE.

Bremykiiocts rpaduka ¢pyukiuu. Touku neperuoa.
Heo6xoanMoe 1 10cTaTOYHOE YCIIOBHS TOUEK
neperuoa.

AcumnToTsl rpaduka GyHKIMH.

[TepBooOpasnas. HeomnpeneneHHplld WHTErpall U €T0
cBoiicTBa. TabauIa OCHOBHBIX HHTETPAJIOB.
OcHOBHbIE ~ METOJIbl  WHTErPUPOBAHUA:  3aMe€Ha
NIEPEMEHHON Y UHTEPUPOBAHUE 10 YaCTSIM.
HuTerpupoBanue palioOHAIbHbBIX (QYHKIUH.
WuTerpupoBaHue TPUrOHOMETPUUYECKUX (QYHKIIUH.
WuTerpupoBanue upparoHaibHbIX (PYHKIIHUHN.
OmnpeneneHHblil MHTErpai Kak Ipeaesl HHTErpalbHON
CYMMBI, €r0 CBOMCTBA.

@®opmyna Heiorona — Jleitbauma. OcHOBHBIC




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI UM

IInanupyemslie
pe3yJIbTaThI
00y4eHus

OneHouHble CpeacTBa

44,

45,

46.

47.

48.
49,

50.
51.
52.
53.
54,
55.

56.
57.

58.

59.

60.
61.

62.
63.
64.
65.

66.

67.

68.
69.

70.

CBOMCTBA OIIPEIEICHHOIO HHTErpaa.

Brruncnenue ompeeneHHOro HHTerpaia (3aMeHa
IIEPEMEHHOIN, ~ MHTETPUPOBAHUE IO  YacTsAM).
WuTerpupoBaHrne YeTHBIX M HEUYETHBIX (YHKIUH B
CUMMETPUYHBIX IpE/eIIax.

I'eomerpuueckue u  ¢Gu3MYECKUE  MPUIIOKEHUS
OIIPEEIICHHOT O UHTErpasa.

O06nactb onpeaeeHus OHII. [Ipenen,
HenpepbIBHOCTH. CBOMCTBA (DYHKIMNA, HENPEPHIBHBIX
B OIpaHUYEHHOMN 3aMKHYTOW 00JIaCTH.

YacTtHble NOpPOM3BOAHBIE MEPBOrO MOpsAKa, MX
r€OMETPUYECKOE UCTOJIKOBAHUE.

YacTHble MPOU3BOIHBIE BHICIIMX HOPSIKOB.
HuddepenunpyemMocts U monHbl nuddepenman
(GyHKIIH.

[Ipumenenue MIOJIHOTO muddepennmana K
npuOIMKeHHBIM  BbaucineHuwsM.  Juddepenumans
BBICIIMX MOPSIKOB.

[Ipou3BoaHas C10KHON QYHKIIUH. .

WNuBapuanTHOCTH (OpMBI MOTHOTO AuddepeHIaia.
JuddepeHnmrpoBanne HeIBHON (PyHKITHH.
KacarenbHasi m10CKOCTh U HOPMaJIb K IIOBEPXHOCTH.
DKCTpeMyM byHKIIIHN JIBYX MIEPEMEHHBIX.
HeoOxonumoe 1 10cTaTOYHOE yCIOBHE SKCTPEMYMA.
VY CI0BHBIN DKCTPEMYM.

Haubonbiiee 1 HauMeHbllee 3HaYEHUS (QYHKIHUU B
3aMKHYTOM 06iacTu.

JIBOWHON  HMHTErpajl:  OCHOBHBIE TIOHATUS U
OIIPEETICHUS.

I'eomerpuyeckuii U (QU3NUYECKUN CMBICT JIBOWHOTO
MHTETpaa.

OcCHOBHBIE CBOMCTBA IBOMHOTO HHTETpaJIA.
Bberuncnenue JBOMHOrO HMHTErpasia B JIEKapTOBBIX
KOOpJUHATaXx.

IIpunoxxeHus 1BOMHOIO UHTErpaa.

TpoWHOM MHTErpal: OCHOBHBIE IIOHATHSI, CBOWCTBA.
Bbruncnenue TpOMHOrO MHTErpaja B JEKapTOBBIX
KOOpJMHATaXx.

['eomeTpuueckuii U pU3MUECKH CMBICI, TPUITIOKEHHS
TPOMHOr0 MHTETpaa.

JuddepeHnmanbable ypaBHEHUS: OCHOBHBIE TTOHSTHS.
3amaun, npuBomsamme K - auddepeHIuaIbHEIM
YPaBHEHUSIM.

Teopema  cymiecTBOBaHMSI UM €IMHCTBEHHOCTHU
petieHust quQGepeHIMaIbHOr0 YpaBHEHUS.
VYpaBHEHHUS ¢ pa3AETAIOUIUMUCS TEPEMEHHBIMU.
Onnoponusle  auddepeHunanbupie  ypaBHeHus |
MOPSIIKA.

JInnelinble ypaBHeHus. Y paBHeHMs bepHyium.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI UM

IInanupyemslie
pe3yJIbTaThI
00y4eHus

OneHouHble CpeacTBa

71.
72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.
88.

89.

90.

91.

92.

93.

YpaBHeHUE B MOTHBIX U depeHranax.
JuddepeHumanbable ypaBHEHUS BBICHIMX HOPSIIKOB!
OCHOBHBIE ITOHSTHS.

VYpaBHEHHUs], JOMIYCKAIOUIUE IOHMKEHHE TOPAIKA.
Jluneiinsle uddepeHnranbHble YpaBHEHUS BBICIIHX
MOPSIJIKOB. JIuneiinpie OJIHOPOJIHBIE
g depeHmaIbHbIe ypaBHEHUS 2, N-T0 MOPSAKOB.
HNurerpupoBanue Jo4yY c MOCTOSIHHBIMH
KO3 pHUIIHEHTAMH.

Jlunetinbie HeogHopoauble J[Y. Ctpykrypa o0011ero
pemenus JIHIY.

Meto Bapranuy Ipou3BOJIbHBIX IOCTOSHHBIX.
WNHuTterpupoBanue JIHAY c [IOCTOSIHHBIMU
KO3 QULIMEHTaMU U NPaBOH YaCThIO CIELUAIBHOTO
BU/JIA.

YucneHHble METOAbl pellleHHs airedpanyecKkux u
TPaHCLIEHEHTHBIX YPaBHEHUM.

UucneHHsle  METOABl  PELIEHUS  ONPENEICHHOIO
MHTErpasa.

DJIEMEHTBI KOMOUHATOPUKHU: IIEPECTaHOBKH,
pa3MelIeHusl, COueTaHusl.

OCHOBHBIE  TOHATHS  TEOPUU  BEPOSTHOCTEH:
UCIIBITaHUE, COOBITHE, BEPOSTHOCTH COOBITHSI.
HetvicTBust Ham coOBITUAME. ANreOpa COOBITUH.
Teopemsl CIOKEHNSI U YMHOKEHUS BEPOSTHOCTEN.
®opmyia nonHoM BepossTHOcTH. DopMmyita beiieca.
ITocnenoBaTenbHOCTE  HE3aBUCUMBIX — HUCIIBITAHUM.
®opmyna beprysm.

CrnyyaiiHble BEJIMUNHBI, UX BUJIBI.

Pan pacnpenenenus. DyHKIuUs pacupeleieHus, ee
cBoMicTBa. [1MOTHOCTE pacnpeneneHus, CBONCTBA.
UucnoBble XapaKTEPUCTUKU CIIyYalHBIX BEIWYMH:
MaTEMaTHUYECKOE OKUIAHHUE, IUCHEPCHUS, CpENHEE
KBa/IpaTHUECKOE OTKJIOHEHHUE.

HopmanbHblli  3aKOH  paclpenencHus CIlydaiHOU
BEJIMYUHBI.

IIpenMer maTeMaTUUECKOMN CTaTUCTUKHU. | 'eHepanbHas
COBOKYITHOCTb U BbIOOpKa. BapuainmoHHbI psi.
[Tomuron. I'mcrorpamma. Omnupuueckas (QyHKIUSA
pacnpeneneHus.

Cratuctuueckue OLIEHKH apaMeTpoB
pacrpeziesieHus: TeHepaIbHON COBOKYITHOCTH.
Cratuctnueckas mposepka rumnore3. Kpurepuit
cornacus. Kpurepuii [lupcona.

YmMmern

1o

pemiate  3a1a4u
HN3y4aeMbIM

TEOPETUYCCKU
paszzenam;

CaMOCTOATCIIbHO

Hpumepubte npakmuieckue 3a0aHUA 011 IK3AMEHA U

3auema:

1. BbluncauTh onpeaenuTeNn:




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI UM

IInanupyemslie
pe3yJIbTaThI
00y4eHus

OneHouHble CpeacTBa

u  000CHOBaHO
BBIOMPATH
METO/TBI u
CIIocoObI
pelieHus 3amad,
CBSI3aHHBIX C
JIMHEHOM u
BEKTOPHOI
anredpoi,
AHAJIUTUYECKOM
reoMeTpuen
CaMOCTOSITENILHO
u  00OCHOBaHO
MPUMCHSITh
METO/IBI

g depeHranb
HOTO UCUUCIICHUS
JUISt
WCCJICIOBAHMUS
GyHKIMI  oHOM
u JIBYX
NIEPEMEHHBIX (B
TOM 4HCIE Ha
KCTPEMYM,
MOBE/ICHNE Ha
rpa”uIle o0nacTu
3aJlaHuA U T.11.);
BEISIBIISITH,
CTPOUTH u
pemiaTth
MaTeMaTHIECKHE
MOJIEIH
TIPHUKJTATHBIX
3ajady;
00cyxaaTh
CITOCOOBI

3P HEKTUBHOTO
peIIeHHUs 3a/1ad.

1 3 1
N

2. PemmuTh cucteMy ypaBHEHUM METOOM
X;1+3%x, +x3 =0
Kpamepa: {—X; + 2X; + 2x3 = —3,
3%y — 2X, + 5x3 = —2

_(-1 2 _(5 -2
3. Hanbl MaTpuisl A= ( 7 _3) u B= (3 5 )
Haiinure matpuny A - B.
4, Jlanei Toukn A(—1;—1;0),B(3;1;6) ,
C(0;1;2),D(6;4;7). Haiinure:
a) koopauHaTel BekTopoB CA u CB;
0) ckaJIIpHOE TTPOU3BEICHUE CA-CB u YTOJI MEXTY
Bektopamu CA u CB;
B) BeKTOpHOE Tpomsseaerne BD xCD;
r) 006éM upamuasl ABCD ;
¢) ypaBHenue npsimoit AC .

5. Beruucnure npeaensl:

o 14+ 4x—x*
a) lim

3x - arcsin2x
x—0o X + 3x2 + 2x*’

6) lim

x—0 sin?x

6. Haiigure Z—i st pyHKIMM y = arcsin x + et* 4
(x+1D(2- xz).

7. HaiiTn HeonpeAeNEHHBIM  MHTErpa:

1 — cosx
b)J

a) [ (sin3x + cos5x)dx, dx, c) [ (2x

+5) - e¥dx

X — sinx
5. Bwluncnuth onpeneneHHbI HHTETpal
4

j 1
—dx
A Vvx+5

. 1
6. BBIYMCINTE ONpeJIeNIeHHbI HHTErpa |, o 4x-

sin (mx)dx

7. Haiitu momans ¢uUrypbel, OrpaHU4YEHHOMN
muHMsAME: X = 4, y? = 4x.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI UM

IInanupyemslie
pe3yJIbTaThI
00y4eHus

OneHouHble CpeacTBa

8. Haiiti 1 HOCTPOUTH 0BJIACTH OIPEICICHHS
Gyskuun u = /9 — x2 — y2 + (x — y)3.

11. Haittu monubeii  quddepennnan QyHKIUHN A
YaCcTHBIC TPOU3BOJHBIC IEPBOTO MOPSIKA:

z = 5x%y3 + In(x + 4y).

13. HamucaTh ypaBHEHHE KacaTeIbHOU MIIOCKOCTH K
HOBEPXHOCTH Z = /X% + y2 B Touke (3, 4, 5).

14. UccnenoBaTh Ha SKCTpEeMYM QYHKIUIO Z = x?% —
2xy + 4y3

15. Pemure 3anauy Komm nis ypaBHeHUS €
pasensIoMUMUCS IepeMEHHbIMH: Y cos%x dy =
(y? + 1) dx, y(0) = 0.

16. Haitnute o6miee pernenue auddepeHnnaaIrHOro
ypaBuenuss y'' +y' =0.

17. Tlpu noctaBke c 3aBoja Ha 6a3y 1000
PaauONIPUEMHUKOB, Y 55 BBIIUIA U3 CTPOS Jamiibl. Hailtu
BEPOSITHOCTH TOTO, YTO B3SATHIM HayJauy MPUEMHUK OyIeT
HCIIPABHBIM.

19. [TarHaaaTh SK3aMEHAIIMOHHBIX OMIIETOB COJIEPIKAT
0 2 BOIIPOCa, KOTOPHIE HE TTOBTOPSIFOTCS,
AK3aMEHYIOITUICS 3HAET TOJIBKO 25 BompocoB. Haiitu
BEPOSITHOCTH TOTO, YTO PK3aMEH OyJIeT ClaH, €CIIu s
ATOr0 J0CTaTOYHO OTBETUTH Ha JBa BOIPOCA OJHOIO
ounera.

20. [TpuHIMaeM BEpOSTHOCTH POXKIACHUS MalTbuniKa U
JeBOYKH paBHbIMU. Mcnonb3ys hopmyny bepryiu,
HaTH BEPOSTHOCTH TOTO, UTO cpeu 10 HOBOPOXKICHHBIX
6 OKaXXyTCsl MaJIbYMKAMHU.

21. laH 3aKOH pacrpeieleHus AUCKPETHOM ciaydaifHON
BEJINYUHBI:

X: 1110 [ 120 | 130 | 140 | 150

p: |01(02 03 |02 02

BBIYUCIIUTHb €€ MATEMATUUYCCKOC OXKHUJAHUE, TUCTICPCUIO 1




CrpyKTypHBII IInanupyemslie
3IEMEHT pe3yabTaThl OueHouHbIE CpeiCcTBa
KOMIIETEHIINH o0y4deHus
cpellHee KBaJpaTUYeCcKoe OTKIOHEHUE.
22. Jlana ¢pyHKIMA pacipeaesieH s HenpepbIBHON
CIy4ailHOM BeTUYUHBI X
0 npu x<0
F(x) ={0,25x3(x +3) mpu 0<x<1
1 npu x>1
Haiitu niotHoCTh pacnpenenenus f(x), mocTpouTs ee
rpaduK, BEpOSITHOCTh MOMAAaHUSI B 3a/IaHHBIA HHTEPBAJ
[0,5; 2].
Baners - IPAKTUYECKUMHU Ilpumepnvie npuknaouvle 3a0a4u u 3a0aHu
HaBbIKAMU
HCMOJIB30BAHMS 3apaya 1. 3aBUCHUMOCTb ITyTH OT BPEMEHHU NIPU
MaTeMaTHYECKHUX MPSIMOJIMHEITHOM JIBH>KCHHH TOYKU 33/1a€TCS YPaBHEHUEM
MIOHATHI U METOA0B
M3y4aeMbIX
(13y4 s==t3+2t?—3,r1e s — nyTb BM,a t — BpeMs B C.
pas3zaenoB 3
MaTeMaTUKH) IPU
peleHn Brruucnure ee CKopocTh U yCKOPEHUE B MOMEHT
NPHUKIIAIHBIX 3a1a4; |BPEMEHU U = 4c.
- coco0amu 3 > C .
ananme 2. CocTaBpTe ITOPUTM PEUICHUS JTUHEHHOT
OIICHUBAHUS A P PCLICHIA JIMHCHHOTO
OJIHOPOAHOTO AU(depeHIInaTIbHOrO YPaBHEHUS C
1eIecoo0pa3HOCTH AHOPOA Audepenn My

BbIOOpA MeTo1a
pELICHHS YUCIEHHON
3a/1a4u,

- criocobamu
OLIEHKHU
JIOCTOBEPHOCTH U
3HAYMMOCTHU
MOJTYYCHHBIX
pe3yJIbTaToB
CTaTUCTHYECKOM
00paboOTKH JaHHBIX

MOCTOSIHHBIMU K03 purimenTamu.

3ananue 3. [logroroBete 0TBETHI HAa BONPOCh! K MJ[3 Ne
7: UTO 3HAYUT OLIEHUTH F€HEPAIBHBIC TAPAMETPHI 10
BbIOOpKEe? ChopmynupyiiTe onpeeneHre TOYeuHON
onieHKHU. ONpenenuTe CMEICHHbIE U HECMEIICHHbBIE
OLICHKH I€HEPAJIbHBIX I1ApAaMETPOB. 3aIUIINTE PACUETHHIE
(bopMyIIBI JUTsl CTPYNITMPOBAHHBIX U HECTPYIITUPOBAHHBIX

JIAHHBIX: BEIOOPOYHOTO CpeHero X (YKaKHTe ero
BEPOATHOCTHBIN CMBICH); BBIOOpOYHOM Aucniepcuu Dg.
Kak oleHuTh MaTeMaTn4eckoe 0KuJaHue 1o
BbIOOPOYHOH cpenHeit? OueHnuTe AUCTIEPCHIO IO
ucIpaBlieHHON nucnepcuu. Kakumu SBIsit0TCA TOUEUHbBIE
OLICHKM MaTeMaTU4YeCKOro 0KMIaHus, JUCIIEPCUH U
CPEIHETO KBAAPATUYHOTO OTKJIOHEHUS: CMEIIEHHBIMH
WJTU HECMEIIEHHBIMU?




CrpyKTypHBII IInanupyemslie
JJIEMEHT pe3yabTaThl OneHouHble CpeacTBa
KOMIIETEHIINH o0yueHus

3anaua 4. /{114 u3ydyeHus: KOJIMYECTBEHHOT O MpHU3HaKa X
U3 reHepaibHON COBOKYITHOCTH U3BJIEYeHA BHIOOPKA
Xy, -+, X, 00BeMa n, UMEoIas JaHHOe CTaTUCTUYECKOe

pacripeiesieHue.
1). IlocTpoiiTe NOIUTOH YACTOT.

2). IloctpoiiTe SMIUPUYECKYIO (PYHKIIHIO
pacrpeieeHusl.

3). IlocTpoiiTe TUCTOrpaMMy OTHOCHTEIIbHBIX
9acToT.

4). Haiinure BEIOOpOYHOE cpeaHee X ,
BeIOOpOUHYIO aucnieperto D, BBIOOpouHOE cpenHee

KBaApaTU4YCCKOC OTKIIOHCHHUEC G, , HCIIPABJICHHYIO

JUCTICPCUTIO 52 H UCITPABJICHHOC CPCAHCC
KBQJIpaTHYCCKOC OTKIIOHCHHUE S .

5). Ilpu naHHOM ypOBHE 3HAUMMOCTH O TPOBEPHTE
1o kputeputo [Tupcona runore3zy o HOpMaaTbHOM
pacnpeneneHny reHepalbHOW COBOKYITHOCTH.

6). B cmydae mpuHSATHS TUTIOTE3bI O HOPMAJIBHOM
pacnpeeieHuu HalIuTe TOBEPUTETbHBIC HHTEPBAIBI JIJIs
MaTEMaTHYECKOTO OKUIAHUSI @ W CPEIHETrO
KBaJIPATHYECKOTO OTKJIIOHEHHUS G TIPU JAHHOM YPOBHE

nanexnoctn Y =1—o . (Ilpunsts o = 0,01).

x |9 |13 |17 |21 |25 |29 |33 |37

n |5 |10 (19 |23 |25 |19 |12 |7

0) ITopsinok npoBeneHUsi NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJH U KPUTECPHH
OLICHMBAHMSA:

[TpomMexxyTouHast aTTecTalus MO TUCIUIUINHE «MaTeMaTHKay» BKITIOYAeT TEOPETHUECKUE
BOIIPOCHI, TTO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YJAIOIIMMUCS 3HAHUH, U IPAKTUIECKHE
3a/laHusl, BRISIBIISIONINE CTEIeHh CPOPMUPOBAHHOCTH YMEHUUN U BIIaJICHUH, POBOIUTCS B opMme
sk3amena (1 u 2 cemecTpsl) u B hopme 3aueta (3 cemectp).




DK3aMeH MO JaHHOW IUCIUIUIMHE TPOBOIUTCS B YCTHOM (hOpMeE 0 IK3aMEHAITMOHHBIM OUJIeTaMm,
KQXK/JIbII 13 KOTOPBIX BKIIOUAET 2 TEOPETHUECKUX BOMPOCA U JIBA MPAKTUYECKUX 3aJaHUS.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUA IK3aMeEHaA:

— Ha OLIEHKY «OTJMYHO» — 00y4aroUINiicsl 1EMOHCTPUPYET BHICOKUN YPOBEHD
c(OPMHPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIIyOOKO€E 3HaHUE
y4eOHOro Matepuaia, CBOOOJHO BBIITOJIHAET IPAKTUYECKHUE 3aJaHHsI, CBOOOHO ONEepUpyeT
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX OBBIIIEHHOMN CI0KHOCTH.

— Ha OIICHKY «X0POII0» — 00y4JaoIIUics JEMOHCTPUPYET CPEAHHM ypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHbIE 3HAHMsI, yMEHUS OCBOCHBI, HO JIOIMYCKAIOTCS He3HAYUTENbHbIE OLTNOKH,
HETOYHOCTH, 3aTPYAHECHUS MIPU aHAJTUTHUECKUX OIEPalUsX, IEpeHOCe 3HAHUN U YMEHUH Ha
HOBBIE, HECTaHJAPTHBIE CUTYAILIUH.

— Ha OIICHKY «YAOBJETBOPUTECJIBHO» — O6y‘IaIOIlII/II>'IC$I ACMOHCTPpHUPYCT HOpOFOBHﬁ YPOBCHb
Cq)OpMHpOBaHHOCTH KOMHCTCHHHﬁZ B X0€ KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ JAOITYCKAKOTCA OI_HI/I6KI/I,
MMPOABIACTCA OTCYTCTBHUEC OTACIIBHBIX 3HaHI/If/'I, yMeHI/IfI, HaBBIKOB, 06y11a101111/1171091 HUCIBITBIBACT
SHAYUTCIIBbHBIC 3aTPYAHCHUA ITPU OIICPUPOBAHNU 3HAHHUAMU U YMCHUSAMHU IIPHU UX IICPEHOCC HA
HOBBIC CUTYyalllH.

— Ha OLICHKY «HEeY10BJIETBOPUTEIbHO»— 00yUarOIINIACS IEMOHCTpUPYET 3HaHus He Ooiee 20%
TEOPETUUECKOI0 MaTepraa, JOIyCKaeT CylIECTBEHHbIE OLIMOKHU, HE MOKET II0Ka3aTh
MHTEJIJICKTYaJIbHbIE HABBIKM PELIECHUS MPOCTHIX 3a/1a4 UM HE MOXKET [T0Ka3aTh 3HAHUA JJaXKe Ha
YpOBHE BOCTIPOU3BEACHUS U 00BACHEHUS HHPOPMAIIH.

Ilokazamenu u Kpumepuu ouenueanus sauema:

- Ul cIa4y 3a4eTa oOydaroluiics mokas3siBaeT chopMupoBaHHOCTh komnereHuit OITK-3 o
paszenam 3-ro ceMecTpa, T.€. IOKa3bIBaeT COOTBETCTBYIOLIME 3HaHU (110 KpaiiHel mepe, Ha
YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHHS HH(OPMAIIMN) U HHTEIUIEKTYyaJIbHbIE HABBIKU PEIICHUS
IpeJUIoKEHHBIX B Tabnulle 11.7a) 3a7a4;

- 3a4€eT HE CAaH, €CJIM pE3yIbTaT O6y‘IeHI/I$I HC JOCTUTHYT, O6y‘IaIOH_[I/II>’IC}I HC MOXKCT I10Ka3aTb
3HaHHWA Ha YPOBHE BOCIIPOU3BECACHHA U 00BACHEHHUS I/IH(l)OpMaHI/II/I, HE MOXKCET I1OKa3aTb
HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



