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1 Hesn v 3a1a4M U3yYeHU S TUCHMILUIHHBI (MOYJIAA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

Henpto wm3yuenus aucrumumabl b1.0.12 «Marematuka» sBisercs (GopmMupoBaHue
MPEJICTABICHUIA 0 MATEMAaTHYECKUX METOAaX MO3HAHUS, CPOPMUPOBATH HEOOXOAMMBIE IIEMEHTHI
JIOTUYECKOTO0 U aJrOPUTMUYECKOTO  MBIIUICHUS, CHOCOOCTBOBATh  PAa3BUTHUIO  TaKHUX
MBICTUTCIIGHBIX YMEHHM KaK CpaBHCHHE, aHAIM3, CHHTE3, 0000meHue, chopmMupoBaTh
MIPEJICTaBICHUE O BO3MOXXHOCTSX MPUMEHEHUSI MaTeMaTUKH B BBIOpaHHOM chepe 1esTenbHOCTH.

1.2 3agaun AUCHUILINHBI

-pacCMOTpPETh ~ OCHOBHBIC  pa3Zefibl MaTeMaTHYeCKOro  aHalu3a, HeoOXOIMMbIe
o0yyaroImumMmcs B rporuecce npophecCHOHaIbHON NOATOTOBKHU 110 JaHHOMY HAaIIPaBJICHHUIO;

-YCTaHOBHUTb OCHOBHBIE IOJAXOJbl K ONHCAHUIO MaTEeMaTHYECKUX OOBEKTOB; U3YyYUTh
OCHOBHBIE METO/IbI PEILIEHUS MAaTEMAaTHUECKUX U IIPUKJIAJHBIX 33a4 C UCIIOJIb30BaHUEM CPEICTB
JUHEWHOW anreOpbl M aHAIUTUYECKOH reoMeTpuu, IupQGEepeHINaTbHOT0 U HHTErPAbHOTO
ucuucieHuil, muddepeHnnanbHbIX ypaBHEHUM;

-o0ecrneunTh HaBbIKM NPUMEHEHUS [JaHHBIX 3HAaHUN B Oyaymedl NpakTHYecKon
JESATEIIBHOCTH.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucnmmmaa b1.0.12 «Maremarnkay OTHOCHUTCS K o0si3arenbHOM dactu bioka 1
«ducrunnunel (MOAYNIH)» Y4eOHOTO TUIaHa.

B cootBercTBHU ¢ pabounM y4eOHBIM IJIAHOM JMCLUIUIMHA U3ydaeTcsd Ha 1 u 2 Kypce 1o
OYHOI 1 3204HOH (hopMaM 00yUEHUSI.

Bun npome:xyTo4HON aTTeCTaluy: 3a4€T, IK3aMEH.

1.4 IlepedyeHp MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/JbHOH NPOrpaMMbl
N3yuenne

JAHHOW y4ueOHOM JUCHUIUIMHBI HampaBlieHO Ha (OPMHpPOBAHUE Y

00yYaroImuXxcsl CIeTYONMX KOMIIETEHIIUHI:

KOZ[ 1 HAMMCHOBAHUEC
KOMIICTCHIINH

KO,I[ 1 HAUMCHOBAHHUEC NHAUKATOPOB
JAOCTUIKCHUSA PE3YyJIbTaTOB 06y‘16HI/IH
10 JUCIHUIIIINHE

[Tnanupyemsble pe3yabTaThl 00ydeHUs

VYK-1. Cnocoben
OCYIIECTBIISITH OUCK,
KPUTUYECKUN aHAIU3 U
CUHTE3 MH(pOpMAIINH,
MIPUMEHSTh CUCTEMHBIN
TIOJIXOI JUIsl PEILICHUS
MOCTABJICHHBIX 3214

VK-1.1. 3HaTh: METOIMIKH ITOMCKA,
cOopa u 00paboTkH nHGOopManu;
aKTyaJIbHbIE POCCUICKHE U
3apyOeXKHbIe HCTOUYHUKHU HH(pOpMaIun
B cepe npodeccHoHATHLHON
JeSITeTIbHOCTU

YK-1.2. YMeTh: IpUMEHITh METOIUKH
roucka, cbopa u 00paboTKH
WH(POPMALIUHU; OCYIIECTBIATH
KPUTHYCCKHIA aHAJTU3 ¥ CHHTE3
WHpOPMAIIUH, TOTYYCHHOHN U3 Pa3HBIX
HUCTOYHUKOB; IIPUMEHSTh CHCTEMHBIH
MTOJTXOJT JUTSl PEICHUS TOCTABICHHBIX
3ama4

VK-1.3. Bragers: MeTO/1aMH TIOMCKa,
cOopa 1 06pabOTKN KPUTHUECKOTO
aHaJM3a ¥ CUHTEe3a MH(OpMAIH;
METOMKON CHCTEMHOTI'O IOAX01a IS
peIICHHS TOCTABICHHBIX 3a]1a4

3HaeT METOMKH MOUCKa, cOopa 1
00paboTku MH(GOPMAINH; aKTyalbHbIE
poccuiickue u 3apy0OeXKHbIe HCTOYHUKI
nndopmanuu B chepe
npodeccnoHanbHOM NeATENbHOCTH;
METO/Ibl MATEMaTHYECKOTO aHaJIn3a.
Ymeer MPpUMCEHATH METOANKHA TTOUCKA,
cbopa n 06paboTky nHpopmanny;
OCYIIECTBIISITh KPUTHUECKHUI aHAITU3 U
CHHTE3 HH(POPMAIHH, TOTYIECHHOH U3
Pa3HBIX HCTOYHHUKOB; IIPUMEHSTh
CHCTEMHBIH MOJIXO0J1 JUTSl PEIICHHS
MOCTaBJIEHHBIX 3a/1a4

Buiiageer HaBbikamu Toucka, coopa u
00paboTKN KPUTHIECKOTO aHAIN3A U
CHHTE3a HHPOPMAIIHH; METOIUKON
CHCTEMHOT'0 TT0/IX0/1a JUIsl PeIIeHHs
IIOCTABJICHHBIX 3aaa4
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Pesynprarhl 00yueHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOHM U CAaMOCTOSATENIbHOM pabOoThl 00yUYarOIIMXCs B COOTBETCTBUHU C YTBEPHKIEHHBIM
y4€OHBIM IIJIaHOM.

WHaukatopel  JOCTHXKEHMS KOMIIETEHLMH  CUMTAlOTCS  CHOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHHUSI.
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2. CTpyKTYypa U copep:KaHue TUCHUTIIHHBI

2.1 Pacnpeesienne TPYA0EMKOCTH IMCIUIIMHBI 110 BUJIaM padoT

OO6mas Tpya0EMKOCTh NUCHMIUIMHBI cocTaBisieT 14 3aderHpix emuuun (504 dac.), ux

pacripesiesieHle 1o BuaaM padoT MpeCTaBICHO B TAOJIUIE

Buzpi pabor Bcero gacos
0]02[0) 0300 300
KonrakTHasi pa6ora, B TOM yHcJe: 212 - 36
AyIMTOpHBIE 3aHATHS (BCEro): 212 - 36
3aHATHUS JCKIUOHHOTO TUIA 106 - 18
MPAKTUYECKUE 3aHATHUS 106 - 18
HNnas koHTakTHas padora: - - -
KonTponbnas pabora - - -
Kypcogas pabora - - -
CamocrosiTesibHass padoTa, B TOM YHCJIe: 220 - 446
CamoroaroToBka 1mo TeMam (paszesiam) TUCIUTLTAHbI 120 - 346
IToaroroBka K TeKylemMy KOHTPOJIIO 100 - 100
KonTpoJisb: 72 - 22
[Tpomexxyrounas arrecranus (3a4eT, YK3aMeH) -
Oo0masn qac. 504 - 504
TPYAOEMKOCTL | B TOM YHCJIe KOHTAKTHas paboTa 212 - 36
3a4. e 14 - 14
2.2 ConepxxaHue QM CUUIITHHBI
Pacnpenenenue Bu0oB yueOHOM pabOTHI U UX TPYAOEMKOCTH T10 pa3zesiaM JTACIUTLTAHEI.
Paznensl (TeMbl) TUCIUIUTMHBL, U3y4aeMble Ha 11 2 kypce (ouHas popma 00yueHus)
KomndgecTBo yacoB
B tom AyautopHas
qHcIe pabota Brcaymr
Ne HaumenoBanue TeMbl/pasnena B Bue OopHas
Bcero |npaktu
YECKOHI JI 3 padora
moaAroT (CP)
OBKHN
1. Beenenue B MmaTeMaTUKy 24 - 8 6 10
2. Pacmnpenue noHsaTus uyucna 22 - 6 6 10
3. UucnoBble MHOKECTBA 22 - 6 6 10
4. KommnnekcHsle yncna 22 - 6 6 10
5. VYpaBHEHUs TpeThEN U YETBEPTON CTETIEHU 20 - 4 6 10
6. Matpu1ibl 1 onepanyy HajJ HUMHU 22 - 6 6 10
7. Onpeaenureny MaTpuL. 22 - 6 6 10
8. Obparnas marpuna. Panr matpurist 20 - 6 4 10
9. Cucrembl TMHEWHBIX YPaBHEHUN 20 - 6 4 10
10. |Bexropsl. IIpsaMble Ha tockocTH 18 - 4 4 10
11. |KpuBble BTOporo nopsaka 18 - 4 4 10




Pa3zpaboTka mporpaMMHO-HH(OPMALMOHHBIX CHCTEM
09.03.04 [TporpaMmmHasi HHKeHePUsI

2026 rox HaGopa

12 [Monstre ¢pynkuuu. Teopus npenenos. 18 ) 4 4 10
HenpepbiBHOCTD yHKINHT

13, Omnpenesnenue Mpou3BOIHON HpI/IMeHeHI/Ive 18 i 4 4 10
IPOM3BOAHBIX K MCCIEIOBAHHUIO (DYHKIUH

14.  |IlonmHoe uccnenoBanue GyHKIUH 18 - 4 4 10
Omnpenenenre 1 OCHOBHBIE CBOMCTBA HEOTIPEIETIEHHOTO

15.  |uHTerpana. MeTobl HaXOXKIACHUS HEONIPEACIICHHBIX 18 - 4 4 10
MHTErpaJIoB

16, [InockocTh B IPOCTPAHCTBE: ypaBHEHNS, 18 i 4 4 10
pacnosiaokeHne, METPUUYECKHE COOTHOIICHHUSI.
IIpsimast B mpocTpaHCTBE: YpaBHEHHS, B3aUMHOE

17.  |pacmonoXeHHne, METPUIECKAE COOTHOIICHHS. 18 - 4 4 10
TToBepXHOCTH BTOPOTO MOPSIKA
Ilonstue onpeneneHHoro unrerpana. Ilpunoxenue

18.  |muddepeHInaT HOTO U UHTETPATbHOTO HCYHUCIICHUS K 18 - 4 4 10
reomerprun. HecoOCTBEHHBII HHTETpal

19, CpaBHeHus 10 JaHHOMY MOAYI0. Pacmmpenue 18 i 4 4 10
TMOHATHA CPAaBHCHHUA YUCCIIL.

20. |lIpunoxenust TEOpUHM CpaBHEHHI B KpUOTOTpahuu 20 - 4 6 10

)1, [MousiTrie GyHKUIUH MHoerx IIEPEMEHHBIX. 20 ) 4 6 10
ITpousBoauble QyHKIMH MHOTUX IEPEMEHHBIX.

2. HpI/IJ'IO)Kf?HI/IH T GepeHITHATEHOTO UCYHCIICHIS 18 i 4 4 10
(bYHKIIMI MHOTHX TEpeMEHHBIX
UTOI'O no pasoenam oucyuniunsi 432 - 106 106 220
KonTponbnas pabota - - - - -
KypcoBas pabora - - - - -
[TpomexxyTouHas aTTectanus (3a4eT, SK3aMeH) 72 - - - -
OO0m1ast TpyA0€MKOCTh 1O TUCIUILIAHE 504 - 106 106 220

Pacnipenenenue Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUILINHBL.

Paznensl (TeMbl) AUCHUIUIMHBL, H3y4aeMble Ha 1 u 2 kypce (3aouHast popma oOydeHus)

KonmaecTBo yacoB

B Tom AynutopHas
quclie pabota
BHeayauT
Ne HanmenoBanue TeMBI/paS,I[CJ'Ia B BHJIC OpHad
Bcero |npakru
. pabora
YECKOU JI 3
(CP)
MOATOT
OBKH
1.|BBenieHre B MaTeMaTuKy 21 - 1 - 20

2. Pacmmpenne noHsaTHS YnCIa 21 - - 20
3. |[UuCIIOBBIE MHOKECTBA 21 - - 1 20
4. |KoMILIEKCHBIE YHCIIa 21 - - 1 20
5. VYpaBHEHUs TpeThE U YETBEPTON CTETIEHU 21 - - 1 20
6. Matpu1ibl 1 onepanyii HaJ HUMHU 22 - 1 1 20
7. Onpeaenureny MaTpulLl. 21 - 1 - 20
8. O6patHas matpuna. Panr maTpuis! 22 - 1 1 20
9. Cucrembl TMHEWHBIX YPaBHEHUH 22 - 1 1 20
10. |Bekropsl. IIpsiMble Ha TUIOCKOCTH 22 - 1 1 20
11. |KpuBble BTOpOTO mopsiaka 22 - 1 1 20
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12 [Monstre ¢pynkuuu. Teopus npenenos. 71 ) 1 ) 20
" |HempepbIBHOCTh PYHKIIMH
13, Ompenenenne Mpon3BoaHOM [IpuMeHenme 2 ) 1 1 20
IPOM3BOAHBIX K MCCIEIOBAHHUIO (DYHKIUH
14.  |IlonmHoe uccnenoBanue GyHKIUH 21 - - 1 20
OrnpezeneHre U OCHOBHBIE CBOMCTBA HEOMIPEICICHHOTO 20
15. |uHTerpana. MeToibl HaX0KICHHS HEONIPEAEIICHHBIX 22 - 1 1
MHTErpaJIoB
16, [ImockocTh B MpocTpaHCTBE: ypaBHEHMS, 2 ) 1 1 20
pacIoioKeHne, METPUIECKHE COOTHOILICHHSI.
[IpsiMas B mpoCTpaHCTBE: YpaBHEHHUS, B3aUMHOE 20
17.  |pacmoyioKeHHE, METPHIECKIE COOTHOIICHHSI. 22 - 1 1
TToBepXHOCTH BTOPOTO MOPSIKA
Ilonstue onpeneneHHoro unrerpana. Ilpunoxenue 20
18.  |muddepeHInaT HOTO U UHTETPATbHOTO HCYHUCIICHUS K 22 - 1 1
reomerprun. HecoOCTBEHHBII HHTETpal
9. CpaBHeHUs 110 TaHHOMY MOoAy:ro. Pacimpenue 2 i 1 1 20
TIOHSITHSI CPABHEHHSI YHCEIL.
20. |lIpunoxenust TeOpUM CpaBHEHH B KpUITOTpaduu 22 - 1 1 20
21 [MousiTHe GYyHKIMU MHOTHX TTEPEMEHHBIX. 24 i 1 | 22
[IponsBoaHbIE PYHKINH MHOTHX TIEpEMEHHBIX.
” [Tpunosxxenus nuddhepeHInaTbHOTO HCUUCITICHUS o4 i 1 1 22
" |byHKIMI MHOTHX IEpeMEHHBIX
UTOI'O no pasoenam oucyuniunsi 482 - 18 18 446
KonTponbnas pabota - - - - -
Kypcosast pabora - - - - -
[TpomexxyTouHas aTTectanus (3a4eT, SK3aMeH) 72
OO0m1ast TpyA0€MKOCTh 1O TUCIUILIAHE 504 - 18 18 446

[Tpumeuanue: JI — nekuuu, [13 — npaktuueckue 3ansatus / cemuHapsl, CP — camocrosTenbHas
pabota oOyuaroerocs

IIpy  uW3yyeHMH  JUCHMIUIMHBI MOTYT TNPUMEHATCS  3JEKTPOHHOE  OO0ydeHue,
JUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOJI0ruH B cooTBeTcTBUU ¢ DT'OC BO.

2.3 [lepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus JJI CaMOCTOSTeIbHOH pPadoThl
00y4YaKOIIUXCS 10 JUCHHILINHE)

CamocrosiTtenpHass paboTra — 3TO HHAMBHUAYyaldbHas IO3HABATEIbHAS JESATEIHHOCTD
oOydaromierocss Kak Ha ayJuTOPHBIX 3aHATHSIX, TaK W BO BHEAYAUTOPHOE BpeMs.
CamocTtosTenbHas paboTa JOJDKHA OBITh MHOTOTPAHHOW W HWMETh YEeTKO BBIPAKECHHYIO
HAIPaBIEHHOCTh Ha () OPMUPOBAHNE KOHKPETHBIX KOMITETESHITUH.

Henp camocTrosiTensHOM paboOThl — OBJIAJEHUE 3HAHUSAMH, MPO(ecCHOHATBHBIMU
YMEHHSIMH M HaBBIKAMH, OIBITOM HCCIEAOBATENbCKOM JEATENLHOCTH U oOecreveHue
dbopmupoBanus  MpodecCUOHATBHBIX  KOMIETCHIIMH,  BOCHHTaHWE  TOTPEOHOCTH B
camMo000pa3oBaHWH, OTBETCTBEHHOCTH M OPraHM30BAHHOCTH, TBOPUYECKOTO IMOAX0/a K PEUICHUIO
npooJieM.

CaMmocTtosiTenpbHast paboTa oOydalolmUXCsl HampaBieHa Ha YrayOJeHHOe H3yueHue
pa3nenoB M TeM paboueld mporpammbl. CamocTosTenbHas paboTa MIpeanojiaraeT U3ydyeHue
JUTEPATypHBIX HMCTOYHHMKOB, BBHITIOJHEHHE KOHTPOJBHBIX 3aJaHUi W paboT, MPOBEACHUE
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UCCIIC/IOBAaHWI Pa3HOro XapakTepa. Pabora OCHOBBIBacTCS Ha aHaIM3e JIMTEPATYPHBIX
UCTOYHUKOB M JPYTUX MaTepHaJiOB, a TAK)KE pEAIbHBIX (PAKTOB, IMYHBIX HAOIIOJCHHUHA U T.1.

CamocrosTenbHas paboTa BKIIOYAET Pa3HOOOPa3HbIM KOMIUIEKC BUIOB M (opM paboThI
o0yyJaroumxcsi:

- paboTa C JEKIMOHHBIM MaTepHajoM, IpelycMaTpUBaIoNIas MPOpadOTKYy KOHCIIEKTa
JCKIMA U y4eOHOU JINTEpaTypHhI;

- mouck (moabop) u 0030p JUTEPATYPHI, FIECKTPOHHBIX HMCTOYHHUKOB HMH(OpMAIUU IO
3aJaHHOM MpoliieMe Kypca, Hanmucanue pedepara (IoKmaga, 3cce), UCCIe10BaTeIbCKOW pabOThI
TI0 33JJaHHOM MTpodIIeMe;

- BBITMIOJIHEHUE 3a/IaHUS 110 MTPOMYIICHHOM UM TUI0X0 YCBOGHHOU TeMe;

- U3y4eHHWE MarepHaia, BBIHECCHHOTO Ha CaMOCTOSITEILHYIO TPOPAOOTKY (OTIEIbHBIC
TEMBI, aparpagsl);

- MOJITOTOBKA K MPAKTHYCCKUM 3aHSATHSIM,

- MOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIUH.

Ne
/i Bua yuedHo-MeTOANYECKOT0 00€eCTIeYeHUs
1. MeTouieckue peKOMEHIAIUY 110 CAMOCTOSATENIBHON paboTe 00yJarOIIUXCS.

MGTOI[I/I‘ICCKI/IC PEKOMCHAAIMHN 110 U3YYCHHNIO JUCHUIIIIMHBI.

Bompocsr 1151 THChMEHHOT0/yCTHOTO coOeceqoBaHus, pedepar, CoOoOIeHne, TOKIal, 3cce,
3. NPaKTHKO-OPHEHTHPOBAHHBIC 3aIaHUs, MHHHU-KEICHI, 3aJaHMs B BHIE pPACUCTHBIX 3ajad,
CUTyallMOHHBIC 3a/1a4u.

3amaHust AT CaMOCTOSITENbHOM paboThl oOywarommxcst mo auciumimHe b1.0.12
«MatemaTtukay peaCcTaBleHbl B y4eOHO-METOAUYECKOM OTEIIE.

KoHTpoJIb pe3yabTaToOB CaMOCTOSTENBHON PabOTh 00YHAIOIINXCSI MOJKET OCYILECTBIISITHCS
B Ipeenax BPEMEHH, OTBEJCHHOTO Ha o0s3aTelbHble y4ueOHBbIE 3aHATHS U BHEAYIUTOPHYIO
CaMOCTOSITENIbHYIO pab0Ty 00ydYaroIUXCs MO TUCIUILUIMHE, MOXET IPOXOAUTh B MHUCbMEHHOM,
YCTHOM MM CMeIIaHHOH (opme.

VY4eOHO-MeTOINYECKNE MaTepuasbl NIl CaMOCTOSITENIbHOM padoThl O0ydarommxcs W3
YucIa MHBAJIUAOB U JIMI C OrPaHMYEHHBIMH BO3MOXHOCTSIMHM 370poBbs (OB3) mpu usyuenun
JAHHOW JTMCIUIUIMHBI TPEJOCTaBiI€Ha BO3MOXKHOCTh BBIOOpAa TEXHOJOTMM oOOy4yeHus B
3aBHCHUMOCTH OT CTEIIeHH 3a00JIeBaHMsI M OCO3HAHUS CBOeH esTenbHOCTH. [Ipu 3TOM conepxanue
IpPOrpaMMbl JHUCLUUILIMHBI HE W3MEHSETCS, MU3MEHSIOTCSA, KaK IpaBwio, ¢popMa OOydeHHs U
oOpa3oBaTenbHble TEXHOJOIMM. Taxke 00ydaromuMCs, UMEIOIIUM HHBAJIUAHOCTb, U JIUIAM C
OTrpaHMYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbS CO3/1aHbI YCIOBUS KOM(POPTHOTO IICUXOJIOTHYECKOTO
KIMMaTta B Imporecce OOy4yeHMss M BO3MOXKHOCTH OKAa3aHHsS IIOMOIIM B YCTAaHOBJIEHUU
MOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C IPYTUMH 00yJaroIMMHUCS.

3. O0pa3oBaTesibHbIE TEXHOJIOTHMH, IPUMEHsIeMbIe IIPH OCBOCHUH THCHMILINHBI
(MoayJin)

B Xxome wu3ydeHHS OUCHMIUIMHBI MPEIyCMOTPEHO HKCIIOJB30BAaHHE  CIIEAYIONIMX
00pa30BaTEeNIbHBIX TEXHOJOTHH: JICKIIMU, MPAKTUYCCKHE 3aHATHS, NPOOJeMHOE OOyueHHe,
MOJIyJIbHAsE TEXHOJIOTHS, MOJATOTOBKA MHUCHMEHHBIX AHATHUTHYECKHX PabOT, CaMOCTOATEIIbHAS
paboTa obyuaromuxcs.

KoMIeTeHTHOCTHBIM IMOAX0J B paMKaxX MpernoJaBaHus TUCIHUIUIMHBI PEaanu3yercss B
UCIIOJIb30BAaHUU HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOCKTHBIX METOJIUK,
MO3TOBOIO INTypMa, pa30opa KOHKPETHBIX CHUTyalldii, aHajgW3a IeJarormyeckux 3ajad,
MeIarOrMYECKOT0 IKCIIEPUMEHTA, HHBIX (POPM) B COUETAaHHH C BHEAYTUTOPHON pabOTOM.
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NudpopManimoHHbIE  TEXHOJOTHH, NPUMEHSEMBbIE TPU HU3YYEHUU  JTUCHUTLIUHBIL:
HCIIOJIb30BAHUE UH(POPMAITMOHHBIX pecypcos, JOCTYIHBIX B UH(OPMAIMOHHO-

TEJIEeKOMMYHUKAalMOHHOU ceTh MIHTepHeT.
AnantuBHbIe 00pa30BaTEbHBIC TEXHOIOTHH, TPUMEHSIEMbIC IPH U3yIECHUH TUCIUIUTHHBI
— Uil JIMIl C OrPaHMYEHHBIMH BO3MOXHOCTSAMHU 3I0POBbsl IIPELyCMOTPEHAa OpraHU3aLys
KOHCYJIBTALIUM C UCIOJIb30BAHUEM JIEKTPOHHOM ITOYTHI.

JOCTIDKEHUH  o0ydJaromuxcs,
«Marematuka.

4. @oH/J OLIEHOYHBIX CPEICTB /Il TEKYIIero KOHTPOJIS yCIIeBaeMOCTH U
NMPOMEKYTOYHOM aTTECTAIMHU MO JUCHUILINHE (MOIYJII0)

OHGHO‘IHBIG CpeacTtBa MNpPCAHA3HAYCHBI JIsI KOHTPOJII H OLCHKH O6p330BaT€J'II)HBIX

Matepuainsl

OCBOMBILIUX MPOrpaMMy Y4eOHOH AMCHUIUIMHBI
JUIL  TNPOBEACHUSA TEKYILIEro KOHTPOJISA YCIEBAEMOCTH U

b1.0.12

IIPOMEXKYTOUHOM aTTeCTallMK pa3MeIIeHbl B (POHAE OLIEHOYHBIX cpeacTB no auctumiube 51.0.12
«Matemartukay.

4.1. CTpyKTYpa OLEHOYHBIX CPeICTB AJs TeKYLIero KOHTPOJs U NMPOME:KYTOUYHOM
aTTeCTALMHU MO JUCHUIUINHE (MOYJII0)

Kox n nanmenoBanue

HauMeHnoBaHue O11eHOYHOTO CpCACTBa

IMPUMEHATH CUCTEMHBII
moaxoa g peIICHUA
NOCTaBJICHHBIX 3a/1a4

CHHTe3a HH(POPMAIIH;
METOJUKONW CHCTEMHOTO
MOJIX0J1a AJIsl PeLEHUS
ITOCTaBJIECHHBIX 3a/1a4

HWHIHUKATOPOB IIpomexyTounast
Ne A p Pe3ynbraTel 00y4eHus P y
JOCTHKEHUS . aTTecTanys
n/n Texymuii KOHTPOJIb
pe3yabTaTOB 00yUCHHS
10 IMCUUIUTHHE
VK-1.1. 3HaTh: TectupoBanue IIpakTuueckoe
3HaeT METOJVKH ITOHCKA,
METOIUKH TIONCKa, 3aJaHue Ha
cbopa u 06paboTKH
coopa u 00paboTKH 3ageTe/IK3aMeHe
nH(popManuy; aKTyalbHbIC
HHPOpPMALINY; .
poccuiickue u 3apyOeKHbIe
aKTyaJIbHbIC
. MCTOYHHMKN MH(POPMAIIH B
poccuiickue u .
1 cdepe npodeccHoHATEHON
3apyOeKHBIC
JIeSITeIbHOCTH; METObI
MCTOYHHKHU
MaTeMaTHYECKOTO aHaJIN3a.
uHpopmanuu B chepe
. YMmeer npuMeHATh METOJIUKHU
npodeccnoHamTbHOMI
MoucKa, coopa n 00paboTKH
JIeSITeIbHOCTH
nHpopManum; oCcyIeCTBISATH
KPUTHUYECKHUI aHAIIN3 U
VK-1.2. Vvers: | P TectupoBanue IIpakTuueckoe
CHHTE3 HH(pOpMAINH,
NPUMEHATh METOAMKH N [MpakTnyeckas pabora 3aJjaHue Ha
TOJTY4CHHON U3 PAa3HBIX
nmoucka, cbopa m 3ayere/3K3aMeHe
WCTOYHHKOB; IIPUMEHSTh
00paboTku .
CHCTEMHBIH MOJXOT JUIs
HHPOpPMALINY;
pelIeHus! MOCTaBIEHHBIX
OCYIIECTBIISITH
. 3a1a4
KPUTHYECKHUH aHaIn3 U
Buaageer HaBbIKaMU TIOMCKA,
CHHTe3 HH(pOpMAIH,
N cbopa u 06paboTKH
MOJTy4eHHOU u3
KPUTHYECKOTO aHajn3a 1
pa3HbIX  HCTOYHHUKOB;
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VK-1.3. Bnagers: TectupoBanue IIpaktuueckoe
METOJIaMH ITOHCKa, [TpakTnyeckas pabora 3aJjaHue Ha
cbopa u 006paboTKH 3a4yeTe/IK3aMeHe
KPUTHYECKOTO aHaJIN3a
W CUHTE3a
2
nHPOpPMALNH;
METOIUKON

CHCTEMHOTIO ITOAX01a
JUTS PELICHUS
IMOCTaBJIEHHBIX 33129

4.2. TunoBbie 3aJaHMs JJsl TEKYLIero KOHTPOJIA M BONPOCHI (TeopeTHYeCKHe M
NMpPaKTHYeCKHe) ISl IPOMEKYTOYHOM aTTeCTAlMH M0 JUCHUILUIHHE (MO1YJII0)

3amaHust ISl TEKYIIEr0 KOHTPOJS W BOIMPOCH! (TEOPETHUECKHUE M MPAKTHUYECKHE) IS
MPOMEKYTOYHOM aTTecTallii, HEOOXOIUMBIC I OICHKA OO0pa30BaTENbHBIX JTOCTH)KCHHUU
oOyJaronuxcs.

Texkymuii KOHTPOJIb YCIIEBA€MOCTH VISl 00yUYal0IIUXCS

1. Ilpouumaiime mexcm, gvlbepume 6ce npasuibHble BAPUAHMbL OMEEMda
N3BectHO, uTo f(X) 1 g(X) - HempepbiBHBI B Touke X = 1; uf (1) # 0; g(1) = 0. Ykaxure Bce
(YHKIIMHM HETIPEPHIBHBIE B TOUKE X =1.

Dfe)+9(x)
0y [E)+9Cx)

x—1
/(0 * 9()
4 f(x)*g(x)

1
5)%"‘9(96)

2. I[Ipouumaiime mexcm, gvloepume 6ce npasuUibHble BAPUAHMbL OMEEMda
Cpenu mnepeuyuclieHHbIX (GYHKIUN yKaxuTe dct, KOTOpble SIBISIOTCS MEPBOOOPA3HBIMH IS

byHKIIUN y =
1) tg2x
2) ctg2x
3) 2tgx
4)tg2x + 2
5) 2ctg2x
3. Ilpouumaiime mexcm, vibepume 6ce NpasuibHbvle GApUAHMblL OMBEEMa

1 -3 1o =2 -2 3 -1

;C= -5 B =
2 —4} 2 411 _g {5 —4 —7}MOFyT

cos?2x’

Kakne u3 nepeunciieHHbIx matpun A = {

6LITB MEPCMHOKCHBI:
HA,C
2)A, B
3)B, A
4)B,C
5)C,B
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4. [Ipouumatime mexcm, gvlOepume 6ce NPasUIbHbLE 6APUAHIBL OMEEMA
VYkazath npsiMmble, HemapajieabHble psMoit 3x-4y+5=0:

1) 3x+4y+5=0

2) 3x-4y-7=0

3) -3x+4y-5=0

5. IlpounTaiite TeKCT, BRIOEPUTE BCE MPABUIIbHBIE BApUAHTHI OTBETA

Kakoe 13 BbICKa3bIBaHUI OTHOCATCS K METOY CIIOKEHUS B CUCTEME YPaBHEHMIA:
1) ypaBHEHUS CUCTEMBI IOWIEHHO CKJIAJIbIBAIOT

2) OJJHO WJIM HECKOJIBKO YPABHEHUH MOT'YT OBITh YMHOXEHbI Ha Pa3JIM4HbIEe YHCIIA
3) x ko3¢ uIMeHTaM PH MePEMEHHBIX MOTYT OBITH PUOABIICHBI JTIOObIE YHCTa

IlIxana oueHUBAHUSA PE3yJbTATOB 110 3aIaHUAM JIJISI IPOBECACHUA TCKYLIECT0 KOHTPOJIsA
YcneBaeMoOCTH 10 JUCHUILJIMHE

% BepHBIX penieHnii (0TBETOB) Ilkaja oueHUBaHUS
85-100 5 - OTIIUYHO
71-84 4 - xopouo
50-70 3 - YIOBIETBOPUTEIHHO
0-49 2 - HEYIOBJIETBOPUTEIHHO

Texkymmii KOHTPOJIb yCIeBAeMOCTH JJIS1 00y4YaIOIIMXCs 110 32049HOH opme

KonrponbHas pabora mnpezacraBiser coOOW CHCTEMAaTHYECKOE, JOCTATOYHO IIOJIHOE
U3JI0)KEHUE aBTOPCKOI'O PELIEHMs] COOTBETCTBYIOIIEH NpOOJEMbl M BBINOJIHEHHUE 33JaHUN B
pamMKax AMCLMILIMHBI, KOTOpas SIBISIETCS OJHUM W3 BHJOB TEKYILEro KOHTPOJIS YCIEBAEMOCTHU
oOyJaromuxcs 3a04HOH (HopMbI 00yUEHUSI.

[lenu KOHTPOIBHOM pabOTHI:

- IpOBEpKa U OIIEHKA 3HAaHUI 00yJaroIuxcs;

- 3aKpEIUICHNE MTPAKTUYECKUX HABBIKOB IPUMEHEHUS TEOPETUUECKHX MOIXO0I0B U METOJOB
aHaJIM3a Ha y4eOHBIX MPUMEPaAx U 3a/1a4ax;

- TIoJy4eHue nHpopManuu 006 ypoBHE CaMOCTOATENBHOCTH M aKTUBHOCTH 00Y4YaroIerocs,
00 s dextuBHOCTH POpPM U METOI0B yUeOHOM PabOTHI.

KoHTposnbHble pabOThl BBIMOJHAIOTCS OOYYAIOIIMMUCS B CPOKH, HPEAYCMOTPEHHBIE
y4eOHBIM IIJIAHOM U KaJIeHJIapHBIM YYEOHBIM rpapuKoM.

KoHTtposnbHas paboTa BBINOJHAETCS B PYKOINMCHOM WJIM B IEYaTHOM (KOMITBIOTEPHOM)
BapuaHTe Ha JucTtax ¢opmara A4 B 1 3K3eMIUIsIpe C COOMIOIEHUEM YCTaHOBJICHHOTO opmMara.
Texct Habupaercs mpudrom Times New Roman 12, uepe3 1 unrepsan, ab3anuslii orctyn - 1,25
CM, BbIpaBHHUBAHUE MO MIUPHUHE CTpaHUIlbl. CTpaHUIa JOHKHA UMETh CIIEAYIONIUE MOJIS: JIEBOE -
25 mm, npaBoe - 10 MM, BepxHee U HUKHEe - 20 MM. TUTYIBHBIN JTHCT COAEPKUT UHPOPMALIUIO
00 oOyuaromiemMcsi BBIIIOJIHUBIIEM KOHTPOJbHYIO padory (PO obyuwaromierocs, HampaBiieHUE
NOArOTOBKH, TpyIIa); HauMeHoBaHue aucuuiuinHbl; PUO npenonasarens, MpOBEPSIOLIETO
pabory.

3amaHus JUIs KOHTPOJBHBIX paboT pa3pabaThIBAlOTCs MpernojaBaTeieM IUCLHUIUIMHBL I10
BapHaHTaM, KOTOPBIE COJIEPIKaT:

1) 3apmanue B (hopme OoTBETa Ha TEOPETHUECKUI BOMpOC MO TeMe (pasaeny) — oObeM He

Oosee 2-3 cTpaHwUII;

2) 3anmaHus, cocTaBlieHHbIE B (popMe TeCTOB (2 3aJaHUs OTKPHITOrO U 3aKPbITOTO THIA,

pa3zpaboTaHHbIC B (DOH/IE OIIEHOYHBIX CPEJICTB).
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['oToBass KOHTpOJbHAs paboTa B AJIEKTPOHHOM BH/EC MPUKPEIUIACTCS B DJICKTPOHHYIO
obpa3zoBarenbHyi0 cpeny Moodle B mpoduiie 00ydaromierocs BBIMOJIHUBIIETO paboTy 10 Havaa
ceccur. Ecnu paboTa B PYKONMHMCHOM BapuaHTE, TO OHA JO/DKHA OBITh OTCKAHMPOBaHA U
NpUKpEIUicHa.

IlIkaJjia ¥ KpUTEPUH OLICHNBAHHUSI KOHTPOJIbHOI padoThI

Ne Kpurtepuu 3aurteHo
/1

Teopernuyeckuii Bonpoc

1 [[mybuna npopaboTku MaTepuaia OCHOBHBIE TEOPETHUECKHUE TTOJIOKEHHS IO BOTIPOCY
PacKpBITHL. MIMErOTCS 371eMEHTHI 000CHOBAHUS BEIBOJIOB

2 [[IpencraBieHue MMeroTcst 3IeMEeHTBI CUCTEMAaTH3aluH HH(OPMAaLHH,
(bakTHl TPUMEHEHUS MPO(HECCHOHATHLHON TEPMHHOJIOTHH

3 [Mcnosnp3oBaHue peKOMEHIOBaHHON JIUTEPATYPHI OCHOBHBIEC HCTOYHHKU PEKOMEHIOBAHHOM JINTEPATyphI
MCIIOTBE30BaHBbI

4 ['paMOTHOCTB H3JIOKSHUS U Ka4eCTBO O(OPMIICHUS [TponeMoHCTpHpOBaHa KyIbTypa peun. CoOoaeHbI

OCHOBHBIC TPeOOBaHMUS K 0(POPMIICHHIO

BrInoJiHeHHe TECTOBBIX 3aJaHUH

Ecmu pa60Ta HC OTBCYACT HA3BAHHBIM KPUTCPUAM, BBICTABJISACTCA OLICHKA «HEC 3a4TCHO».

3auTeHO-IK3aMeHAIMOHHbIE MATEPHUAJIBI IJIsl IPOMEKYTOYHOM aTTecTaAllun
( 3a4eT, IK3aMeH)

Teopernueckue BONPOCHI K 3a4eTy

1. PaccMoTpuTe METOAMKY MOKCKa U cOopa mH(OpMAIH, CBI3aHHBIX C ONPEeICHHEM CBOWCTB
MaTpHull, U IPOAHAIU3UPYHTE, KaK IPUMEHEHHE CUCTEMHOTO MOJIX0/1a MOXKET IOMOYb B PELICHUN
3a/1a4, CBSI3aHHBIX C HAXOXKJAEHUEM COOCTBEHHBIX 3HAaYEHHI U COOCTBEHHBIX BEKTOPOB MaTpPHIL
2. OnumuTe METOAbl HHTETPUPOBAHUS PA3TUYHBIX (YHKIUH U IPOAHATM3UPYHTE, KaK
KPUTHYECKHUH aHaIN3 UHTETPAJIOB, MTOJIYY€HHBIX U3 Pa3IMYHbIX UCTOYHUKOB, MOXKET
crocoOCTBOBaTh OoJiee rTy0OKOMY IMOHMMAHHUIO BEIYUCICHUH U MX TPUMEHEHUS B peallbHbIX
3aJa4ax.

3. IIpoananu3upyiite Mpouecc BEIYUCICHNS TPOU3BOIHBIX U ONUIINTE, KaK UCIOJIb30BaHNE
COBPEMEHHBIX METOJUK cOopa U 00paboTKK MH(GOPMAILIUU MOXKET YIYUIIUTh HAaBBIKU
KPUTUYECKOI0 aHaJIM3a pa3IMYHbIX MOJIX0A0B K Au(pHepeHIupOBaHUIO (DYHKIIHIA.

1. Ha ocHOBe cuHTe3a HHGOPMAIINH 1aTh ONpeIesieHue OnpeaenuTeseii 2-0ro U 3-ero mopsiika,

ux BeluMciieHne. OCHOBHBIE CBOMCTBA ONIPEIEIUTEINEN.

2. MuHOp U anredpanyeckoe JONOJHEHHUE AJIEMEHTa ompenenurens. Teopema o pas3ioKeHuu
OTIpeNIeIUTENS MO HJIEMEHTaM CTPOKH WJIM CTOJIOIA.

3.IlonsitTue Marpuupl. YacTHele BUABI MaTpHl] (KBaJpaTHas, TpPEyrojibHas, IUAroHaJlbHasd,
HyJIEBas, €AMHUYHAS).

4. DneMeHTapHble MpeoOpa3oBaHus MaTpull. [loHATHE S5KBUBAaJIEHTHOCTH U paBEHCTBA MATPHII.

5. [leficTBUsl HaJ MaTpULIAMH (CIIOKEHUE, BBIYMTAHHWE, YMHOKEHHUE MAaTpHIBl Ha YHUCIO,
YMHOXEHHE MaTPUIIbl HA MaTPUILy, TPAHCIIOHUPOBAHUE) U UX CBOMCTBA. JInHeltHas koMOuHanus
MaTpHLI.

6. OcyIiecTBUTh KPUTHUECKHM aHaIu3 MpU HaX0XKIEHUU 00paTHON MaTpUIbL.

7. MaTtpuuHble ypaBHEHHUS U UX PEILICHUE.

8. [lonsitue cuctemsl TuHEHBIX anredpandeckux ypaBHeHuit (CJIAY). Yactusie Buast CJIAY
(kBazpaTHasi, OIHOPOJIHAs, HEOAHOPOAHAs). MaTpuia, pacliipeHHass MaTpHIla, ONpeaeTUuTeIhb
CJIAY.

9. Pemenune, MHOkecTBO pemennid CJIAY. Meron Kpamepa nns pemenust CJIAY u ycnosus
€ro NPUMEHHUMOCTH.
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10. Matpuunas ¢opma 3anmucu CJIAY. Matpuunbiii croco6 (MeTon oOpaTHOW MaTPHILHI)
pemenust CJIAY u ycioBusi ero npuMeHUMOCTH.

11. DnemenTapHsbie npeodpaszoBanus CJIAY, ux ocHoBHOe cBolicTBO. Meton ["aycca pereHus
CJIAY u yciioBus €ro NpuMEHUMOCTH.

12. CuctemHbIi noaxo 1 npu pemeHun ognopoanon CJIAY yepesz OCP.

13. PaBeHCTBO BEKTOpPOB. JlelicTBUS Haa BEKTOpaMHU (CIOKEHUE, BBIUMTAHUE, YMHOKEHUE Ha
YHCII0, YMHOXKEHHE Ha MaTpully). JInHeliHas koMOMHALUs BEKTOPOB.

14. IloHsATHE OPTOrOHAIBHOCTH BEKTOPOB.

15. CuctemMa BEKTOpOB M e€ nuHeiHas komOuHanus. [loHsATHE TWHEHHON 3aBUCUMOCTH W
HE3aBUCHMOCTH CHCTEMBI BEKTOpOB. TeopemMa O HEOOXOAMMOM M JOCTaTOUYHOM YCIIOBHSAX
JIMHEMHOMN 3aBUCUMOCTH CUCTEMBI BEKTOPOB.

16. I'pacdnyeckue mpaBuiIa CI0KEHUS, BRIUUTAHUS, YMHOXKEHHSI BEKTOpa Ha YHCJIO.

17. CkalsipHOE IIPOM3BENICHUE BEKTOPOB, €0 CBOWCTBA, BBIPAXKCHHE 4YEpe3 KOOPAMUHATHI
BEKTOPOB. Bhruncienue yria Mexxy BEKTopamu. Y CJI0BUE OPTOrOHAJIbHOCTH BEKTOPOB.

18.IIpsimMast nMHMS Ha IUIOCKOCTH, €€ oOuiee ypaBHeHHe. HopMmanbHbBIM M HanpaBIIsIOLINMA
BEKTOpPHI NpsamMoi. [locTpoenne npsmon.

19. PasnnyHble BHUJBl ypaBHEHMH MpsMON Ha IUIOCKOCTH (HOpPMalbHOE YpaBHEHHUE;
KAaHOHMYECKOE ypaBHEHHUE; ypaBHEHHUE NpPSIMOM, NPOXOAsIIeld yepe3 JIBE TOUKH; ypaBHEHHE
OpSAMOM ¢ YIIIOBBIM KO3((QULIMEHTOM; YpaBHEHHE IPSIMOI B OTpe3Kax).

20.CucTemMHBIH MOAXOJ TPU pELIEHUWE MPOCTEHIINX 3ahady C MNpsAMOM Ha IJIOCKOCTH
(HaxOXJIeHHEe pacCTOSHUSL OT TOYKM JI0 MpsMOI; BBIYMCICHHE YIja MEXAY HpsIMbIMHU;
HaXOXJEHWE  TOYKM  [IEpECeueHUs  MpsAMBIX;  YCTAaHOBJIEHHME  MapajuIeIbHOCTH U
HNEePHEHIUKYIAPHOCTH IPSMBIX ).

21.Ilnockoctb, €€ oOuiee ypaBHeHHe. HopManbHbIN BEKTOp IMJIOCKOCTH M €r0 HAXOXKICHHE.
ITocTpoeHne NI0CKOCTH.

22.Buapl ypaBHEHUH IUIOCKOCTH (HOpPMallbHOE YpaBHEHHE, YypaBHEHHE IUIOCKOCTH,
pOXOALIeH Yepe3 TpU TOUKH; YpaBHEHHE TNIOCKOCTH B OTPE3KaX).

23.PemieHne mpocTeMIIMX 3a4ay C IJIOCKOCTHIO (HAXOXJAEHHWE PACCTOSIHUS OT TOYKHU J0
IUIOCKOCTH; BBIYUCIIEHHE YIJIa MEXAY IUIOCKOCTSIMM; YCTaHOBIIEHHE IapajuIeIbHOCTH U
NEePIEeHIUKYIIPHOCTH IIIOCKOCTEM).

24. TIpsimast TMHUS B IPOCTPAHCTBE, e€ ol1iee ypaBHeHue. Hanpapistomuii BeKTop npsiMoii, ero
HaXO0X/ICHUE.

25.Pa3nuuHble BUABI ypaBHEHMH MNpsMOH B NPOCTpaHCTBE (KaHOHWYECKOE YpaBHEHHE;
ypaBHEHHUE PSIMOM, MPOXOASILIEH Yepe3 JBE TOUKH; TapaMeTPUUECKOe YPaBHEHHE).

26. [Ipsimast ¥ TUIOCKOCTh B NMPOCTPAHCTBE (BHIYHUCICHUE YIJIa MEXKAY ABYMS MPSMBIMHU, MEXKIY
IPSIMOM U MJIOCKOCTBIO; YCTAHOBJIEHUE MapajlIeIbHOCTH U NEPIIEHIUKYISIPHOCTH ABYX MPSIMBIX,
OpSMOM U TIOCKOCTH; HaX0Xk/IeHHE TOUKHU MepeceyeHns MPsIMOM U IUIOCKOCTH).

IIpakTHyeckue 3aJaHusl K 3a4eTy

3ananue 1: Matpuubl
YK-1.1: Kakyto nndopmaiuto Bbl OyaeTe UCIOIB30BaTh I U3YYCHUS METO/IOB PELICHHS
CHCTEM JINHEWHBIX YPABHEHUM C MOMOIIBIO MATPHUIL?

1. Haiiaure nndopMaiinio o METo1ax peuieHus CUCTEM JIMHEWHBIX ypaBHEHUH (Harpumep,
merox ["aycca, oOpaTHast MaTpuIa) U3 POCCHMCKUX U 3apYOEKHBIX HCTOYHHUKOB.

2. CpaBHHUTE 3TU METOJIbI 110 3PPEKTUBHOCTU U IPOCTOTE MpUMeHeHus. Mcnonb3yiite
TaOIUILY Ul CTPYKTYPUPOBaHUS HHPOPMALIUH.

3. lonroroBeTe KpaTkuii oTueT (1-2 cTpaHUILIBI) O BallleM aHAJIN3€E, YKa3aB CChUIKH Ha
UCIIOJIb3YEMbIE HCTOYHUKH.
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3ananue 2: UHTerpanel
VYK-1.2: Kakuie uCTOYHUKH HHPOPMALIUHU BBl Oy/1eTe KPUTHUECKU aHATH3HUPOBATH IS
W3Y4CHHUs IPUMEHEHHS HHTETPAJIOB B PEATIbHBIX 3a7a4dax’

1. Uccnenyiite, Kak HHTErpajibl UCHIOIB3YIOTCS B Pa3JIMYHBIX 00IacTAX (Harpumep, B GU3HKe,
HYKOHOMHUKE, OMOJIOTUH).

2. CocTaBbTE CIIUCOK CTaTeH, y4eOHMKOB U OHJIAMH-PECYPCOB, /1€ 00CYKIAI0TCS
MPaKTUYECKHE MPUMEHEHHS] HHTETPAJIOB.

3. Beibepute oaHy KOHKpPETHYIO 00JacTh U pa3zpaboTaiiTe HeOOIbIIYIO 3aa4y, B KOTOPOi
HEO0OXOMMO UCTIOIB30BATh UHTETPAI JIJIsl pelieHUs (HallpuMep, BBIYUCICHUE TUIOMIAAH MO
KpuBoil). O0s13aTENBHO COCTAaBbTE PEUICHHE U KOMMEHTApHUH.

3ananue 3: [IpousBoaHbIE
VYK-1.3: Kako#i cucTeMHBIH 10AX0/] BBl IPUMEHHTE JUIS aHAIN3a HHPOPMALIUHU O
IIPOU3BOJHBIX U UX IIPUMEHEHUS B ONITUMU3ALINAN?

1. Cobepute nHpopMmaIuio o nmpaBmwiax auddepeHupoBanus U X TPUMEHEHUH B 3a7ja4ax
ONTHMH3AIHH (HATIPUMEP, HAXOKICHHE SKCTPEMYMOB (DyHKITHIA ).

2. Cnenaiite cxemMaTuky (MaifHI-KapTy) MO OCHOBHBIM INpaBuiaM auddepeHIupoBaHus,
BKJIFOYMB TTPUMEPHI TPUMEHEHUSI.

3. Beibepute QpyHKINIO U TpOaHATU3UPYHTE €€ MPOU3BOIHYIO, HAWIUTE TOUKH MaKCUMyMa U
MUHHUMYMa, UCIIOJIb3YsI CUCTEMHBIN MOIXOT U1l aHaliu3a pe3yiabTaToB. [loaroToBhTE KpaTKoe
3aKIJIIOUEHUE M0 KaXAOMY IIary aHaiu3a.

4. VK-1.2. BoIUHCIHTE ONpeENuTelb METOIOM PA3IIOKEHHUS [0 IIEPBOK CTPOKE U METOAOM

TPEYTOJIbHUKOB.
3 2 2
1 -5 -8
4 2 1
5. VK-1.1. PemmuTs cucteMy ypaBHeHHH MeTonoM 'aycca:
4x+y-3z=3,
8x+3y—-6z=2,
x+y—z=1.

6. YK-1.1. Pemmts cucTeMy ypaBHeHWHi MeTogoM Kpamepa u MmerogoMm [aycca:

4x+y-3z=3,
8x+3y—-6z=2,
x+y—z=1.

7. VK-1.1. Pemuth cucTeMy ypaBHEHHI MaTPUUYHBIM METOIOM:

4x+y—-3z=3,
8x+3y—-6z2=2,
x+y—-z=1.
8. VK-1.2. loka3arsb, 4urto Matpuiia 4 MMeeT 0OpaTHYIO U HalTH €€,
1 2
"3 4
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9. VK-1.3. Haiitu npoussenenue matpun A- B

1 2 0 2 1 3
A=|2 3 -1 B=|4 0 1

01 2 56 -1

10.YK-1.3. Jlans Bepmmnsl Tpeyronsauka ABC: A (1; 4), B (13; -5), C(11;9). Haiitu: 1)
ypaBHeHUE Meauanbl AM u eé ninuny; 2) ypaBHeHue BbicoTbl CH U €€ 1nuHy; 3) KOCUHYC
BHYTpeHHEro yria B tpeyronbHuk ABC; 4) ypaBHEHHE NPSIMOW, MPOXOSINCH Yepe3
BepiinHy C napamienbHO CTOpoHE AB; 5) ypaBHEHUE OKPYKHOCTH, JJi1 KOTOPOM CTOpoHa
BC sBnsercsa nuamerpom; 6) miomaas TpeyroibHuka ABC. CnenaTh 4epTex.

11.VK-1.3. Bbinonuuth JEHCTBUS M YIPOCTUTHL JO CTAHIAAPTHOM 3aMKMCH KOMILUIEKCHOTO

qKCIa:
2-3i
3+2i
12.VK-1.3. 3anucars B TPUrOHOMETPUYECKOH (POPME KOMILIEKCHBIE YU CIIA
z=1+1

13. VK-1.2. BbInosHUTh [AeHCTBUS HaJ KOMIUIEKCHBIMM YHCJIAMM, 3aJaHHBIMH B
TPUTOHOMETPHUUYECKOU opme:

ol )] fon( o 3]

TeopeTnueckne BONPOCHI K IK3AMEHY
1. Apudmernueckue cBoiictBa psmoB. Kpurepuit Komm. HeoOXxomumblid mpusHaK
CXOJUMOCTH psijia.
[Tpuznaku Kommu u [lanambepa.
AOcomoTHO cxopsmuecs psaabl. Mx coiictBa. [Ipu3Haku cXoIUMOCTH.
KoMMyTaTuBHOCTE CyMMBI a0COJIFOTHO CXOASIIETocs psijia.
Teopema Pumana o nepecTaHOBKE cllaraéMbIX YCIOBHO CXOJSIIETOCs psja.
[TpousBeneHne aOCOMIOTHO CXOAIIUXCS PSIOB.
Ornpenenenne nepBooOpa3HOM U HEOMPEAEIEHHOTO HHTerpasa. Tabmuia HHTerpaios.
CHcTeMHBIN TOAXO0 IPU PACCMOTPEHUH METOJI0B MHTETPUPOBAHUS.
. HuTerpupoBanue NpocThIX Ipo0eil U paliiOHANIbHBIX BHIPAKEHUH.
10.  OcymecTBUTh KPUTUUYECKUN aHAJIN3 IIPU pAaCCMOTPEHUH BepXHel U HikHell cymm lapOy.
11.  CpoiicTBa MHTErpaja C MEPEMEHHBIM BEPXHUM MpEAENIOM HHTerpupoBaHus. Popmyna
Herotona-Jleiibnuna.
12.  Ilonstue kpusoil. [Ipumepsl. Cipsmisiemast KpuBasi.
13.  JlnmHa KpUBOH.
14.  HecoOGcTtBennslii unterpai. Ilpumepsl. OCHOBHBIE CBOWCTBA.
15. Ha ocHOBe KpUTHYECKOrO aHajM3a W CHHTe3a MH(OpMAIUH, MOJYYEHHOW U3 pPa3HbIX
HMCTOYHUKOB PACCMOTPETh KPUTEPUU U MPU3HAKH CXOJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
16.  IIpu3Haku cpaBHEHHs HECOOCTBEHHBIX MHTETpasioB. IHTErpanbHbIi MPU3HAK CXOAMMOCTH
PAIOB.
17.  AGconoTHas ¥ YCIIOBHAsE CXOAMMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
18.  duddepenmupyemoe orodpakenue. Matpudnoe npeacrabiienne nuddepeniuana.
19.  IIpousBoaHas oOpaTHOrO OTOOPaKEHHUS.
20.  Kpurepuit nuddepeHuupyeMocT 0TOOpaKeHUsI.
21.  IIpoumsBoaHas cynepno3unuii oroOpaxkeHus. MaTpuuHoe NpeaAcTaBIeHuUE.
22. JIuddepeHunpyeMoCTb U YaCTHbIE TPOU3BOIHBIE.
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23. Teopema 0 CpeaHEM.

24.  JIuddepennmanbHOE YCIOBHE MTOCTOSHCTBA OTOOPAKCHHUS.

25. YacTHble IPOU3BOJHBIC BBICIIUX MOPSAKOB. YCJIOBHE HE3aBHCUMOCTH NPOU3BOJHOI OT
nopsiaka qudQepeHInpoBaHus.

26. I'paagueHT PyHKIIMU MHOTHUX NIEPEMEHHBIX U €T0 CBOMCTBA.

27.  OKpecTHOCTb TOYKH, PEAEIbHbIE TOUKH MHOXECTB.

28.  Ompenenenue npenena GyHkuu. OOIIMe CBOMCTBA MPEIeIoB G YHKIIUN.

29.  llepBblil U BTOPOI 3aMeYaTebHbIE TPEAECIBI.

30. Jlath ompejelieHHE, OCHOBHBIC CBOMCTBAa HENMPEPBIBHBIX (DYHKIIMI, HA OCHOBE ITOHMCKA,
cbopa 1 06paboTKH HH(POPMALIHH.

31. Teopema BeiiepmTpacca O JOCTHAKEHUM OKCTPEMAJbHBIX 3HAYEHUW HENPEPHIBHON
byHKIHEH.

32.  Teopema Ko 0 mpoMeXxyTOYHBIX 3HAYCHUSIX HEPEPHIBHON (PYHKIIHH.

33.  PaBHOMepHas HempepbIBHOCTh PyHKLINHU, Teopema KanTopa.

34. IlpousBoanas u auddepeHunpyeMocts GpyHkuuu, ruddepenuuan GyHKInu.

35.  OcHoBHbIe npaBuiIa quhHEePeHITNPYSMOCTH.

36. Ilpou3BoaHas CIOKHOU (PYHKUIUU.

37.  IIpowm3BoxmHasi 0OOpaTHON QPYHKITUH.

38. T'eoMeTpUYECKUI CMBICI MPOU3BOTHOM.

39.  IIpou3BonHBIC BBICHIMX MOPAIKOB, hopmyna JleitOHuma.

40. IIpou3BOJHBIE MEPBOTO U BHICIIUX MOPSAKOB OT MapaMETPUUYECKU U HESIBHO 3a/IaHHBIX
(GyHKIMIA.

41.  JlokanbHbli 3KCcTpeMyM, Teopema Depma.

42.  PackpselTHe HeollpeAeaeHHOCTH 1o npaBuity Jlonurans.

43.  JlokanwsHas ¢popmyna Teitnopa.

44.  Ilpumepsl JOKaJIbHBIX (HOPMYI pa3I0KEHUS.

45.  ®dopmyna Teitnopa ¢ ocraTouHbIM wieHOM B (popMme Jlarpanxka u Komu.

46. MOHOTOHHOCTb U SKCTPEMYMBI.

47.  Boinykisle GyHKIHU.

48.  AcumnToTsl rpaguka QyHKIUH.

49.  Cxema uccnenoBanus (GyHKIUHU U OCTpOeHHUE rpaduka GyHKIIHH.

50. PaBHOMOIIIHbIE MHOKECTBA.

51. CdeTrHble MHOXXECTBA, CBOMCTBA.

52. KonTHHYyaIbHBIE MHOKECTBA, HEUETHOCTH R.

53.  Teopema Kanropa-bepHnuireiina.

54.  OTtHouUIeHMS NMOPsI/IKA, SKBUBAJIEHTHOCTH.

55. Axcuomaruka JeHCTBUTENBHBIX YHCEN, aNredpanieckue CBOMCTBA.

56. Ilo3unuoHHas CUCTEMa CUUCIIEHUS, alTOPUTM NMPUOIMKEHHSI YUCIIa U €r0 CBOWCTBA.
57. Teopema eqUHCTBEHHOCTH JE€HCTBUTEIBHBIX YUCEIL.

58.  Ilpenen mocienoBaTenbHOCTH, 00IINE U aprU(METHIECKUE CBOKCTBA.

59. Ilpusnak Beiiepuirpacca cymecTBOBaHMS peea nociea0BaTeIbHOCTH. Ynco e
60. Kpurepuii Ko cymiectBoBanus npeaena nocieq0BaTeIbHOCTH.

HpaKaneCKne 3alaHud K IK3aMEHY

. . sinn
1. Haiinure: lim ———
n—>00 n
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) 2n3 +5
2. Hatinure: lim 7 3
n—>©08+2n- —13n

2n+1
. n+l1
3. Haitnure: lim ( j

n—oo\ N — 2
4. Haiigure: lim (\/Zn + n2 — \/n2 —2n+ 1)
n—>00

sin \/;

5. Haitqute: llm ———
n—o 3n

n3+5

6. Haiiqure: lim 7 3
n—>©8+2n"~ —13n

2n+1
. 2n+1
7. Haitnure: llm | ———
n—>oo 21’1 -2

o cox
. Haiinute IMPONU3BOJHYIO (I)YHKI_[I/II/I, C IPUMCHCHHUECM MCTOAUKHU CUCTCMHOI'O I1IOAX0da: y = 2

o0

9. Haiigure npow3BOAHYIO (YHKIMH, C TPUMEHEHHEM METOIWKHA CHUCTEMHOTO IIOAXOJa:

3
x =2x

arcsin x
10 . Haiigure npousBOAHYIO (QYHKIMH, C NMPUMEHEHHMEM METOAMKH CHUCTEMHOIO MOJAXOJa:
y=cos x-log, x;

11. HaiiauTe poussoayio hynkumn y = €° SINX .

12. Haiigute npou3BoaHYI0 (YHKIUH, C TPUMEHEHHUEM METOJUKU CHCTEMHOTO MOJXO0Ja: y =
cos(sinx).

13. Haitnmure npousBoaHyto GyHKIMKH y =5"-sin x;

14. Haiinure acuMnToTh! rpaduka QyHKIMY ¢ IPUMEHEHUEM METOJUKU CUCTEMHOI'O MMOAX0/a:

y=vx?+x.

3
15. Haliaure y4acTKu BBITYKJIOCTH BBEPX M BHU3 rpaduka pyHkuuu ¥ = VX 2 —x3
16. ViccnenyiiTe HA MOHOTOHHOCTD U JIOKaJIbHBIE SKCTPEMYMBbI QYHKLIHIO V = Vxd —3x.

17. UccnenoBarh PyHKIUIO y = MeToaamu auddepeHIInaTbHOTO UCYUCICHUS U

x*+1
MOCTPOUTH WX TpadUKH, HCTIONB3Ys JaHHBIE UCCIICTOBAHMUS.

ex

18. HaliquTe y4acTKH BBITYKJIOCTH BBEPX U BHU3 rpaduka QyHkuuu YV — Tl
X

o 3
19. Uccnenyiite Ha MOHOTOHHOCTbD U JIOKAJIbHBIE SKCTPEMYMBI QyHKIUIO V = X (2 — X )
20. Haiiaure acuMnToThI Tpaduka GyHKIIUN ¢ TPUMEHEHHEM METOIUKHA CUCTEMHOI0 OIX0/1a:
y = x +arctgx .

18
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xe*
eX—1
. Haliiute yuacTKH BBIMYKJIOCTH BBEPX U BHU3 rpaduka QYHKIUH C TPUMEHCHUEM METOINKH

Inx
CTemHOro noaxoma: Yy = — .
x

) . 2 —
Hccnenyiite Ha MOHOTOHHOCTbD U JIOKAJIbHBIE SKCTPEMYMBI QyHKIMIO ¥ = X~ &

n 2n—1
I[OKa)KI/ITe, YTO MMOCJICA0BATCIIBHOCTb xn = (—1) ——— HC UMCCT npeacia.
n
n 37’1 -1
Jlokaxute, 4TO MOCIIEJOBATENBHOCTD X;, = (—1) ——— He MMeeT Ipejena.
n

. Haiinure acumnroTsl rpaduka Gynkuun Y =

X

X—>00

X
. X
BrraucianTs npeaci ¢ IpUMCHCHUECM MCTOANKHN CUCTEMHOI'O ITOAXO04a: im [ .
1+x
3 X
Breraucnutb npeacia im (1 + —J .
X—>00 X

. sin 4x
BprunciuTe npegen ¢ npuMEHEHUEM METOJIUKM CUCTEMHOTIO Mmojaxoaa: lm 3—
x—0 X

2
Haiitn naTerpan I3(x3 + 3x) dx
Haiitn nHTETpa ¢ IPUMEHEHUEM METOJUKHA CUCTEMHOIO ITOAX0/a! j3\/5x —ldx

Haittu unarerpan I xsin xdx

nl4
Haiitu HUHTCrpal ¢ IPpUMCHCHUEM METOJUKHN CUCTCMHOTI'O IOAXO0Ja: J-
0

4ddx

2
COS X

Kpurepun oneHuBaHus NPOMEKYTOYHOM ATTECTALMM: 3a4eT

Onenka Kpurepun onieHHBaHUs 110 3a4€Ty

3aCJIIy>)KUBACT 06yqa}0mm71c5{, MNOJIHOCTBIO WJIM TMPAKTUYCCKU IMOJIHOCTBIO
OCBOMUBIIHH 3HaHWd, YMCHUA, KOMIICTCHIIUHU H TeOpeTI/I‘IeCKI/Iﬁ mMarepual,
y‘le6HLIe 3agaHusad HE OLCHCHBI MAKCHMMaJIbHBIM 4YHCJIOM 63.J'IJ'IOB, B OCHOBHOM
C(bOpMHpOBaH IMPAKTUYICCKUC HABBIKH.

«BaYTCHO»

3aCITy’)KHBAEeT OOyUJAOIIUICS, HE OCBOUBIIINI 3HAHUS, YMEHUS, KOMIICTEHITUN 1
«HE 3a4TECHO»: TEOPETHUECKUI MaTepuai, ydeOHbIe 3aJaHusl HE BBIMOJIHIII, MPaKTUYECKUE
HAaBBIKU HE C(hOPMUPOBAHBIL.

Kpurepun oueHnBaHUSA NPOMEKYTOYHON aTTECTALIMM: IK3aMeH

OI_ICHKa KpI/ITCpI/II/I OILICHUBAHUA 110 3K3aMCHY

OIICHKY «OTJIMYHOY 3aCITYKUBAET 00YJarOIINIACS, OCBOUBIINI 3HAHUS, YMEHUS,
KOMIIETEHIINN ¥ TEOPETUYECKH MaTepran 0e3 mpoOeoB; BBHITIOJHUBIIAN BCE
3aJaHusl, MPEeSyCMOTPEHHbIE y4eOHBIM IJIAHOM Ha BBICOKOM Kauy€CTBEHHOM
YPOBHE; MPAKTUYECKUE HABBIKU TPO(YECCHOHATTLHOTO PUMEHEHHS OCBOSHHBIX
3HaHUH CPOPMHUPOBAHEI.

Bericokwmii ypoBeHB
«5»
(oTamI4HO)
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CpenHuii ypoBeHb | OILIGHKY «XOPOILOY» 3aciyXKHBaeT OOydaroIluiics, MPaKTHYECKH IMOJHOCTBIO
«» OCBOMBIIMI 3HAHUS, YMEHHS, KOMIICTCHIIMM M TEOPETUYCCKUI Marepual,
(xoporo) y4eOHbIe 3aJaHus HE OICHEHB MaKCUMAIbHBIM YHCIOM OaJioB, B OCHOBHOM
c(hopMHpOBa MPaKTHIECKNE HABBIKH.
IMoporogsrii OLICHKY «YIOBJIETBOPUTEIBHO» 3aCITy>KUBAcT OOYYAIOMIUICS, YaCTUYHO C
YpOBeHB «3» mpoOenaMy OCBOWMBIIHMI 3HAaHWS, YMEHHSA, KOMIIETEHIIMH M TEOPETHUECKUI
(ynoBrmeTBOpUTENs | MaTepuall, MHOTHE YIeOHBIC 33JaHUS JTNOO0 HE BBITOIHWI, THOO OHU OIICHEHBI
HO) YHCIIOM 0AJUIOB OJIM3KUM K MUHUMAJILHOMY, HEKOTOPBIC TPAKTHYECKUE HABBIKU
HE c(hOpMHUPOBAHBI.
MuHUMaNBHBII OIICHKY «HEYIOBJIETBOPUTENHHOY 3aCTyKIUBAET 00yJaIONINIiCs, HE OCBOMBIIIHN
YPOBEHB «2» 3HaHWUS, YMEHHsSI, KOMIIETCHIINN 1 TEOPETHUECKUN MaTepra, yaeOHbIe 3aJaHuns
(HEYIOBICTBOPUTE | HE BBIMOJIHWI, TIPAKTUYCCKUE HABBIKK HE C(DOPMUPOBAHBI.
JIbHO)

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHHYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBBsI BRIOUPAIOTCS C YI€TOM MX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM U JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37I0POBbS
NPEOCTABIISICTCS JOTIOJHUTEIFHOE BPEMS JIJIsl IIOATOTOBKM OTBETA Ha SK3aMEHE;

— [IpU MPOBEJICHUH IPOLEIYPhI OLICHUBAHUS PE3YyIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMATPUBAETCS MCIIOIB30BaHUE TEXHUYECKIX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAMBHUYaTbHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TpOLESYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHHsI 10 JUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa onieHMBaHUs PE3yJbTaTOB O0y4YEHMs HMHBAJIUAOB M JIUI] C OrPAaHUYEHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 JUCHUIUIMHE (MOJIYJIIO) MpeXycMaTpuBaeT IPEIOCTaBICHUE
uHpopmanuu B (opMax, aZANTUPOBAHHBIX K OrPAaHMYEHMSIM HX 3J0pOBbS U BOCHPHUSITHUSA
uH(popMaluu:

JUnist a1 ¢ HapyIIEHUsIMU 3pEHUS:

— B lieyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. MeToauveckne yKazaHus s 00yYAOIIUXCS 110 OCBOCHUIO TUCIHUIIMHBI
(MoayJin)

JlucuuIuiiHa — peanu3yercsi MOCPEACTBOM — TPOBENEHUS KOHTAKTHOH  paboThl ¢
oOyyaromuMucs (BKJIOYas MPOBEICHHE TEKYIIET0 KOHTPOJIS YCIIEBaEMOCTH), CAMOCTOSITEIbHON
paboThl 00yUaIOIIMXCS U TPOMEXKYTOUHOM aTTeCTaluu.

IIpu mpoBefeHHH y4eOHBIX 3aHATHI MO JUCHUIUIMHE OOECIEeYMBAETCS pPa3BUTHE Y
00y4aroluXxcsi HaBBIKOB KOMAHJIHOM paOOThl, MEXIMYHOCTHON KOMMYHUKAIUM, MPUHATHUS
peLIeHUH, JHIEPCKUX KadyecTB (BKJIOYAs MPOBEJCHHE WHTEPAKTUBHBIX JIEKLUH, TPYHIOBBIX
JIUCKYCCUW, POJIEBBIX HWIP, TPEHUHIOB, aHAIW3 CUTyalldd W HWMHUTAUOHHBIX MOJEJNEH,
IpernoJiaBaHue JUCHUIUIMHEL B (hOpMe Kypca, COCTaBIEHHOTO Ha OCHOBE PEe3yJbTaTOB HAYYHBIX
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UCCIICIOBAaHHI, TPOBOIUMBIX HHCTUTYTOM, B TOM YHCJIC C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH
npodecCHOHATIBLHOMN 1S TETFHOCTH BBIITYCKHUKOB M OTpeOHOCTEH paboTomarerneit).

Pe3yabTaT 00yueHHs CUUTAETCS C(POPMHUPOBAHHBIM, €CITH TCOPETHIECKOE COICPIKAHUE
Kypca OCBOEHO IOJIHOCTBIO; TPH YCTHBIX COOECEIOBAHUSAX OOYdYaroNMiics HCYEPIBIBAIONIE,
MIOCJICIOBATEIPHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT y4eOHBIM MaTepuall; CBOOOIHO
CIIpABIISICTCS C 3aJlauaMM, BOIPOCAMH M JIPYTUMH BUJAMH 3aJIaHHN, TPEOYIOIIMX MPUMEHEHHUSI
3HAHWI, HWCIIOJIb3YET B OTBETE JOMOJIHUTEIBLHBIA MaTepual; BCe MPEAYCMOTPEHHBIC paboueit
y4eOHOM MPOrpaMMOii 3a1aHUs BBITIOJIHCHBI B COOTBETCTBUU C YCTAHOBIICHHBIMU TPEOOBAHUSIMH,
oOyuatrorquiicss ~ CIHOCOOCH  aHANM3UPOBATh  TOJYYCHHBICE  pE3yJabTaThl,  MPOSBISET
CaMOCTOSTENILHOCTD NP BBITIOJIHEHUH 3aJIaHHH.

Pesysabrar 00yuyeHusi cuMTaercsi Hec(OPMHUPOBAHHBIM, €CJIM oOydJaromuiics MPU
BBINIOJITHCHUH 33J[aHUil HE JEMOHCTPUPYET 3HAHUHN y4eOHOro marepualia, JOMYCKaeT OUIMOKH,
HCYBEPEHHO, C OOJBIIMMHU 3aTPYIHCHHWSMH BBINOJHSACT 3aJaHusi, HE JICMOHCTPUPYET
HEOOXOMMBIX YMEHHIA, KQueCTBO BBINOJHCHHBIX 33J]aHUN HE COOTBETCTBYET yCTAaHOBJICHHBIM
TpeOOBAHUSM.

Mertoauyeckue yka3aHusi JJsi O0y4alOIIUXCA IO OCBOEHUIO JUCHMILUIMHBI Ha
3aAHATHAX JEKIHOHHOI0 THIIA

JIeKIIMOHHBIN KypC TMPEANoiaraeT CHCTEMaTU3HPOBAHHOE H3JI0KEHHE OCHOBHBIX
BOITPOCOB TEMATHUYECKOTO IJ1aHa. B X0/1e IEKIIMOHHBIX 3aHATUI PACKPBIBAIOTCS 0a30BbIE BOIIPOCHI
B paMKaxX KaXJIO0H TeMbl JUCHUIUIMHBL (OO003HAYaAIOTCS KIFOYEBBIC AaCIEKThI TEM, a TaKKe
JIeNA0TCs aKIEHThl Ha HauOOoJee CIIOXKHBIE M BaXXHBIC MOJOXKEHHS H3y4aeMoro maTepuaa.
Matepuanbl JeKUUN SBISIOTCS OMOPHOW OCHOBOM Ui TOATOTOBKM OOyYarolmuxcs K
MPAKTUYCCKUM 3aHSATHUSAM W BBIMOJIHCHUS 3aJaHW CaMOCTOSTEIILHON pabOTh, a Takke K
MEPONPHUIATHSIM TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOW aTTeCcTaluu 10
JIUCILIUILINHE.

B xozme NeKIMOHHBIX 3aHATUNA HEOOXOJUMO BECTH KOHCIEKTHPOBAHUE Y4eOHOTO
Matepuana. Bo3MoXHO BeJleHHe KOHCIIEKTA JICKIIUH B BUJI€ MHTEJUICKT-KapT.

Mertoauyeckue yka3aHusi JJsi 00y4alIIUXcsd IO OCBOCHHIO JMCHMILUIMHBI Ha
3aHATHAX NPAKTHYECKOI0 THIIA

[IpakTnueckue (ceMUHAPCKUE) 3aHATHS MPEACTABIIAIOT COOOM AeTaIN3aLUI0 JIEKIIHOHHOTO
TEOPETUYECKOr0 MaTepuaia, IMPOBOAATCS B LENSIX 3aKPEIUIEHHs Kypca U OXBaTbIBAlOT BCE
OCHOBHbIE paznenbl. OCHOBHOW (QOpMON NpOBENEHHS CEMHUHApPOB M MPAKTUYECKUX 3aHATUN
ABJIsieTCA 00CyKAeHne Hanbosiee MPOOIEMHBIX M CIOXKHBIX BOIPOCOB MO OT/ENbHBIM T€MaM, a
TaK)Ke pelIeHue 3a/1a4 U pa300p NpUMEPOB U CUTYallul B ayJJUTOPHBIX YCIOBUSIX.

[IpakTHyeckue (ceMuHapcKue) 3aHATHS 00yJaroIuXCcst 00eCIeUynBalOT:

- TPOBEPKY U YTOUHEHUE 3HAHUMH, TOITYYEHHbIX Ha JIEKIIMSIX;

- TOJyYeHHE YMEHHI U HaBBIKOB COCTABIICHHS JJOKJIAJI0B M COOOIIEHH, O0CY X ICHHSI
BOIIPOCOB 10 Y4eOHOMY MaTepuany AUCIMUILTUHBL

- IOJBEJEHHUE UTOTOB 3aHATUN IO PEUTUHIOBOW CUCTEME, COTJIACHO TEXHOJIOIMUECKON
KapTe TUCIUIUINHBI.

MeTtoanyeckue yKazaHus 110 CAMOCTOSITEIbLHON padoTe 00y4yarommxcst

CamocrosiTenbHass paboTta obOecriedrBaeT MOArOTOBKY OO0Yy4aromierocst K ayAuTOPHBIM
3aHATHSIM U MEPONPHUATUSAM TEKYILIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTTECTAllMH M0 U3ydaeMOMn
qucHumuiiHe. Pe3ynbpTaThl 3TOM MOATOTOBKM MPOSIBISIOTCS B aKTHMBHOCTH OOydarollerocs Ha
3aHATUSAX U B KAuecCTBE BBIMNOJHEHHBIX MPAKTUYECKHX 33aJaHUA W JPYyrux (GopM TEKyIero
KOHTPOJISL.
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[Ipu BeIMONHEHUU 3aaHUN TSI CAMOCTOSITENILHOM paboThl peKOMEHIyeTcsl MpopaboTka
MaTepUaIOB JICKIMM 110 KaXJOW MPOMIECHHOM TeMe, a TaKXKe H3y4YEHHE DPEKOMEHIYEMOH
JUTEPATYPHI.

B ocBOeHMM MUCHMITIMHBI MHBAIMIAAMU W JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3I0POBBSl  OOJIBIIIOE 3HAYCHHE HMMEET HWHIAWBUIyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEIILHOE pa3bsiICHEHNE Y4eOHOro MaTepuaa.

NuauBuayanbHble KOHCYJIbTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTopom,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXIy TpernojaBaTelieM W O00y4aroIlMMCS WHBAJIWIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBBSI.

6. MaTepuaibHO-TeXHUYECKOE U YHeOHO-MeToAnYecKoe obecneyeHue 1mo
AMCHUIIMHE (MOAYJII0)

OcHoBHas1 JIUuTEpaTypa:

1. BoromonioB, H. B. Maremaruka : yueOnuk s By3oB / H. B. Boromornos, I1. U.
Cawmoiinienko. — 5-¢ u3n., nepepad. u gorn. — Mocksa : M3natenscTBo HOpaiit, 2022. — 401 c.
— (Breicmiee obOpazoBanue). — ISBN 978-5-534-07001-9. — Tekct : 3IeKTpOHHBIA //
O6pazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488864 .

2. boromomnoB, H. B. Maremaruka. 3agaun ¢ pemenusmu B 2 4. Yacte 1 : yueOHOe

nocobue s By30B / H. B. boromonoB. — 2-e u3a., ucrnp. u aon. — Mocksa : M3garenbcTBo
FOpaiit, 2022. — 439 ¢. — (Bsicmee oopazoBanue). — ISBN 978-5-534-07535-9. — Teker :
anekTpoHHBIW  //  OOpasoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/490684 .

JlomoJIHuTeIbHAS JIUTEpaTypa

3. boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yactsb 2 : yueObHoe
nocobue 1t By30B / H. B. boromosnoB. — 2-e u3f., ucnp. u gon. — Mocksa : M3aarenseTBo
FOpaiir, 2022. — 320 c¢. — (Briciee o6pazoBanue). — ISBN 978-5-534-07533-5. — Tekcr :
anekTpoHHbIH // O6pazoBarenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/490686 .

HNHuTtepHeT-pecypcbl, B TOM 4nc/ie cOBpeMeHHbIe podeccuoHaNbHbIe 0a3bl JAHHBIX U
HH(OPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI

y1eKTPOHHO-0ubIn0TeuHbIe cucTeMbl (BC) U 0a3bl JaHHBIX

Hoctyn x OBC npenocrasnsercs u3 1000i TOUKHU, B KOTOPOH UMeeTCs JOCTYH K CETH
«WHTepHeT», Kak Ha Tepputopuu MHCTUTYTA,

TaK U BHe ee (yIaJeHHBIN JOCTYII).

1. O6pasoarensras miathopma «FOPAUT» - URL: https://urait.ru/

2. DnextpoHHo-0nOMoTeyHast cuctema «BOOK.ru» - URL: https://www.book.ru

3. Hayunas snekrponnas 6ubnunorexa eLIBRARY.RU - URL: https://elibrary.ru
(kpymHe#mas poccuiickas 6a3a HayqHbIX MyOIHMKaLUi, JOCTYM K pedeparaM U MOJHBIM TEKCTaM
craten).

4. KubepJlenunka - URL: https://cyberleninka.ru (HayuHast anekTpoHHas OnbIMOTEKa
OTKPBITOTO JJOCTYTIA).

HNudpopmManuoHHbIE CIPABOYHbIE CHCTEMBI

1. CnpaBounas nmpasoBas cucreMa «Koncynprant [lntocy - 1ocTyn 1Mo JOKaaIbHOM CeTH ¢
KOMITbIOTEPOB OMOIMOTEKH U KOMITBIOTEPHBIX KJIacCOB (aKTyanbHas 0a3a 3akoHonaTenscTBa PO,
B c(hepe 0OpazoBaHUs U COMMAIBHON 3aIIUTHI).
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IIpodeccnonanbHbie 6a3bl JAHHBIX U PeCYpPChl CBOOOIHOI0 J0CTYyIA

OduunaabHble OPraHbl roCy1apCTBEHHOI BJIACTH U YIIPABJIEHUSA

1. MuHHCTEpCTBO HAayKH U BbIciIero oopazoBanus Poccuiickoit @eaepanun - URL:
https://www.minobrnauki.gov.ru/.

2. MunucrepcrBo npoceienus Poceuiickoit @enepannn - URL: https://edu.gov.ru/.

3. MuHHCTEepCTBO Tpy/a U colaibHOU 3amuThl Poccuiickoit @eaepanun - URL:
https://mintrud.gov.ru/.

4. ®depnepanbHas coyxk0Oa 1Mo Haa30py B chepe oOpasoBanus u Hayku (PocoOpHanzop) -
URL.: http://obrnadzor.gov.ru/.

5. T'ocymapcTBeHHas cuctema mpaBoBoil nHpopManuu «3aKkoHonaTenscTBo Poccuny -
URL: http://pravo.gov.ru/.

O0pa3oBaTebHbIe U CIIPABOYHBIE MOPTAJIBI

®denepanbHblil mopran «Poccuiickoe obpazoBanue» - URL: http://www.edu.ru/.

Poccuiickoe o6mectBo «3nanue» - URL: https://znanierussia.ru/.

CnpaBouno-undopmanronHsiii mopran «I'pamora.py» - URL: http://gramota.ru/
(pycckuil SI3bIK M KyJIbTYpa peuH).

ObpazoBarenbubiii moptan «Ydebda» - URL: http://www.ucheba.com/.

CrnoBapu u >anuksonennu Ha Akagemuke - URL: https://dic.academic.ru/.

ITpoexT 'ocynapcTBeHHOro HHCTUTYTA pycckoro s3bika uM. A.C. [lymkuna
«O6pazoBanue Ha pycckom» - URL: https://pushkininstitute.ru/.

IIpodeccnonanbubie coodmecra u IT-nopranbi

1. Habr - URL: https://habr.com/ (kpymHeiimee pycckosi3biaHoe coobmiectBo IT-
CHELUATNCTOB, CTATbU, HOBOCTH, O0CYX/IEHUS).

2. Stack Overflow - URL: https://stackoverflow.com/ (MeXayHapOIHBIA pecypc s
POTrPaMMHUCTOB, BOIIPOCHI U OTBETHI).

3. GitHub - URL: https://github.com/ (mmatdopma niasi XOCTHHra KOJa, COBMECTHOM
pa3pabOTKU M OTKPBITHIX IPOEKTOB).

4. CodeProject - URL: https://www.codeproject.com/ (cTaThbu, HTpHUMEPHI KOJa,
o0Cyx1eHus 17151 pa3paboTYUKOB).

5. Microsoft Learn - URL: https://learn.microsoft.com/ (6ecrinatabie yueOHbIe MaTepUaIbI
U IoKyMeHTauus no npoxaykram Microsoft, .NET, Azure u ap.).

6. MDN Web Docs - URL: https://developer.mozilla.org/ (pecypc st Be6-pa3paboTunKoB
¢ nokymenTtanueit mo HTML, CSS, JavaScript u API).

Hayunbie 6a3bl TaHHBIX 3apyOEKHBIX U3/1aTENbCTB (OTKPBITHINA JOCTYII)

7. IEEE Xplore - URL: https://ieeexplore.ieee.org/ (mocTynm K KHUTaM, CTaTbsM U
MarepraiamM KOH(EpEHINH M0 KOMIBIOTEPHBIM HAayKaM, JIEKTPOTEXHUKE W MHPOPMAMOHHBIM
TEXHOJIOTHSIM).

8. ACM Digital Library - URL: https://dl.acm.org/ (6ubnuoTreka cTaTeit U MaTepHaJIOB
KOH(pepeHIMHA ACCOolaluy BBIYMCIUTEIbHON TEXHUKHN).

9. SpringerLink - URL: https://link.springer.com/ (KHUTM W XypHaJibl H3JaTeNIbCTBA
Springer, BKJIto4asi cepuu 1o MHGOPMaTHKE).

10. Wiley Online Library - URL: https://onlinelibrary.wiley.com/ (koyuiekius »KypHajioB
U KHUT 110 HanpasieHuto «Computer Science & Information Technology»).

Oopa3oBaTte/ibHbIC JIAT(POPMBI U OHJIAMH-KYPCHI

11. HaumonaneHast tuatdopma «OTkpbiToe obpasoanue» - URL: https://openedu.ru/
(Kypchl BETYIIUX POCCUHCKUX BY30B).

12. Stepik - URL: https://stepik.org/ (poccuiickas obpa3zoBaresnbHas miaatdopma ¢ KypcaMu
0 MPOTrPaMMUPOBAHUIO U HH(OPMATHKE).

13. Intuit - URL: https://intuit.ru/ (HaUMOHANBHBIA OTKPBITHI YHUBEPCUTET, KypCHI 110
MH(OPMALMOHHBIM TEXHOJIOTHUSIM).
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KoMnieKkT JUILIEeH3UOHHOT0 1 CB060)1H0 pacnpocrpansiemMoro nmporpammMmHoOro

odecrneyeHus:
LibreOffice - opucHblil maker
PDFedit — nporpamma 1t pabotsl ¢ pdf
Yandex Browser — Opay3ep
Menemxep apX1uBOB
Libre Base — nporpamma 7151 pa6otsl ¢ b/]
Inkscape — I1O ans koMnbIOTEpHOM rpaduKu
DIA —I1O nnst 670Ka cXeM U IuarpaMm
GiMP - IIporpamma 06paboTKu M300pakeHni

IlepeyeHb MaTepPUAIbHO-TEXHUYECKOT0 00ecTiedYeHUsI BKIKYAET:

yadeOHBIC AYAUTOPHH IS TPOBEACHHUS

3aHATHI JICKIMOHHOI'O THIIA,

3aHITUHI

MPAKTUYECKOT0 (CEMUHAPCKOI0) TUIIA, TPYIIOBBIX U MHANBUAYAIbHBIX KOHCYIbTALIUMA, TEKYIIETO
KOHTPOJI U MPOMEKYTOYHOM aTTECTALMH, a TAKKE MOMEIIECHUS 11 CAMOCTOSITEILHOM paboThI
OCHAIlICHHbIE KOMIIBIOTEPHOM TEXHUKOW ¢ MoAKIrodYeHueM Kk cetu "HHTepHer" m poctynom B

AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBaTenbHyo cpeny MHcTuTyTa.

HaumeHnoBaHue momenieHus.
IlepeueHb OCHOBHOTO 000PYAOBaHUS

Anpec

YyeOnas ayauropus Ne 208

VYueOHast ayauTOpHst 1Jisl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO 1
MPAaKTHYECKOTO TUIIA, BHITTOIHEHUS] KyPCOBBIX PaboT, IPYIIOBBIX U
MHIVBHUIYaJIbHBIX KOHCYJIBTAIMH, TEKYIETO KOHTPOJIS, TIPOMEKYTOUHON 1
UTOTOBOM aTTECTAllUH.

O6opyaoBaHue:

pabodee mecto npenonasatens (1); paboune Mecta obydaromuxcs (42);
HOYTOYK ¢ JnieH3HOHHBIM [10 1 BO3MOKHOCTBIO BBIXOJIA B CETh
«UnTepuer (1); mynpTrMeauiinoe obopyaoBanue (1); nocka yaednas (1);
KHIKHBIN mKad (1); crumr-cucrema (1);

y4eOHO-HATTISAHBIE TTOCOOUS;

JIOCTYII B JJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIIbLHYIO CPEAY
Wuctutyra.

350002, KpacHogapckuit
Kpaii, T. Kpacuonap,
LlenTpanbHbIil
BHYTPHUI'OPOACKOM OKPYT,
yi1. uM. JIeBaHeBcKoro, 1.
187/1

VYuebnas ayauropust Ne 216

VYueOHast ayAuTOpHs ISl TPOBEACHUS 3aHATHH JIEKIIMOHHOTO U
MPaKTUIECKOTO THIIA, BHITIOIHEHHS KYPCOBBIX paboT, TPYIIIOBBIX U
WHIWBUAYAIBHBIX KOHCYJIbTALUM, TEKYIIETO0 KOHTPOJIS, IPOMEKYTOUHON U
HUTOTOBOW aTTECTALNH.

O06opyaoBaHue:

pabodee mecto npenonaBatens (1); paboune Mecta ooydaromuxcs (36);
HOYTOYK ¢ JmtieH3noHHEBIM [10 (LibreOffice) n BO3MOXHOCTBIO BBIXO/IA B
unTepHer (1); MmynpTuMenuitHoe obopynosanue (1); nocka yueoHas (1);
kHKHBIH mKad (1); crumr-cucrema(l);

yueOHO-HarIAJHbIE TOCOONS;

JOCTYIH B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO

cpeny UucTUTyTA.

350002, KpacHogapckuit
Kpai, T. Kpacuonap,
LlenTpanbHbIi
BHYTPHUTOPOICKOU OKPYT,
yi1. uM. JleBaHeBCKOTO, JI.
187/1

Aynuropus Ne 218

[Tomemienune 1Ist CaMOCTOSTENFHONW PA0OTHI 00YJAIOIINXCS
Ob6opynoBanue:

pabouue Mecta oOyuatouuxcs (17); nepcoHaTbHBIN KOMIBIOTED C
mueH3noHHbeM 110 1 Bo3aMoskHOCTBIO Bbixoaa B HTepHeT (17); KHUKHBINA
mkad (1); cmur-cucrema (1);

350002, KpacHomapckuit
Kpaii, r. Kpacnonap,
IentpanbHbIi
BHYTPHUI'OPOACKOM OKpYT,
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y4eOHO-HArJISITHBIC TTOCOOWS,
JIOCTYTI B JJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIIbLHYIO CPEAY
WNHuctutyTa.

yi1. uM. JIeBaHeBCKOrO, II.
187/1
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