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1 OBHIASI XAPAKTEPUCTHUKA PABOYEW TIPOTPAMMBI YYEBHOU

JAUCHUITVINHBI «<MATEMATHKA»

1.1 O6sacTh NpUMeHeHHsI MPOTPAMMBbI

Pabouass mporpamma y4eOHOW TUCHUIUIMHBI «MaTeMaTuka» SBISETCS YacThiO IMPOTPAMMEI
MOATOTOBKH CTICIIHAIMCTOB CpeHero 3BeHa no crnenuanbHocT 38.02.04 Kommepius (1o oTpacisim).
Pabouas mporpamma coctaBieHa Juisi O9HON (OPMBI OOYICHHUS.

1.2 MecTo AMCHMILVIMHBI B CTPYKTYpe NPOrpaMMbl NMOATOTOBKH CIENHAJTUCTOB CPeIHero
3BeHa

VYyeOnas aucuumiauHa «MaTtemarukay
€CTECTBEHHOHAYYHOMY y4eOHOMY LIUKITY.

OcBoeHnto y4eOHOW AUCHUIUIMHBI MPEIIIeCTBYeT u3ydeHue y4yeOHbix mucuurumd [1J1.01
Maremaruka.
JucuuiuinHa «MaremaTtuka» SIBJISETCSl MPEIIIECTBYIOIEH Ui M3ydeHHs CIeIyIOLUX Yy4eOHBIX

OTHOCUTCS K K MaTeMaTHYecKoMy U oOmemy

TUCHUIUTNH, npodeccuoHanbubix Moayieit: OI1.01 Dxonomuka opranmszanuu; OI1.02 Crarucruka,
OI1.03 Menemxment (mo otrpacisim); OI1.06 Jloructuka; OIL.07 Byxranrepckuit yuer; OIIL.08
Crangapruzanus, METpoJIOrHs ¥ noATBepkaeHue coorsercTBus; [IM.01 Opranusanus u ynpasiieHue
TOProBo-cObITOBOM  AesTenbHOCThIO; [IM.02 Opranuzanus © HOpOBEJEHUE 3KOHOMUYECKOW U
MapKETUHTOBOM J€STEIbHOCTH.

1.3 Heap n niianupyemblie pe3yJibTAThl 0CBOCHUS AN CUMIIJIMHBI:

ConepxaHue IUCHMIUIMHBI OPUEHTHUPOBAHO Ha IOATOTOBKY OOYYalOUIMXCS K OCBOCHUIO
npoeCCHOHATBHBIX MOAYJIEH TpPOTpaMMbl TOATOTOBKM CIEIMAJMCTOB CPEAHEr0 3BEHa 10
CMELUAIBHOCTU M OBJIAJICHUIO CIEAYIOIIMMHU MPO(PECCUOHATBHBIMU U OOLIMMHU KOMITETEHIIMSMU:

IIK 1.8 Hcnonb30BaTh OCHOBHBIE METOABI U IMPHUEMbI CTATUCTUKH JUISI PELICHUS MPAKTUYECKUX
3aJ1a4 NpoQecCuoHaIbHOMN NesATeTbHOCTH;

I[IK 2.1 Wcnonb3oBaTh MJaHHBIE OyXTaJTEPCKOrO0 YydeTa Il KOHTPOJIA pPE3YJIbTaTOB W
IUTAHUPOBAHMUSI KOMMEPYECKOM JeATeNIbHOCTH, INPOBOAMTH Y4YET TOBApOB (CBHIPbS, MaTEpUAIOB,
MPOJYKIIMH, Tapbl, IPYIrUX MaTepHUaIbHbIX LIEHHOCTEH) U y4acTBOBATh B UX UHBEHTApU3ALINN;

IIK 2.9 IlpumeHsATH METOABI M TNpHEMbl aHaidu3a (UHAHCOBO-XO3AWCTBEHHOH AEATENbHOCTH,
OCYILIECTBIIATh ICHEKHBIE PACUETHI C MOKYNATENIIMU, COCTABIATh (PUHAHCOBBIE TOKYMEHTHI U OTYETHI;

IIK 3.7 Ilpou3BOOUTh HW3MEPEHHS TOBAPOB U APYTHMX OOBEKTOB, MEPEBOJUTH BHECUCTEMHbBIE
€AVHULBI U3MEPEHUIN B CUCTEMHBIE;

OK 2. Hcmosnb3oBaTb COBPEMEHHBIE CpPEICTBAa IIOMCKAa, AaHAIW3a W HHTEPIPETALMH
uHpopManuyd, U HMHPOPMALMOHHBIE TEXHOJOIMM JJIi BBINOJHEHUS 3a7ad NpoQpecCHOHATbHON
NEeATEIbHOCTH

Koo IIK/ OK

MK 1.8, TTK 2.1, TIK
2.9, TIK 3.7, OK 02

Ymenua 3nanusn

31 ocHOBHEIE
MaTEMAaTHYECKUE METOIBI

VY1 aHanu3upoBaTh CIOKHbBIE
(GYHKIIUHU U CTPOUTH UX TpaduKH;

V2 BBINOIHATH A€HCTBUS HAJ
KOMIIUIEKCHBIMHA YHCJIaMU;

V3 BEIUMCIIATE 3HAYCHUS
r€OMETPUUYECKUX BEINYHH;

V4 npousBoauTh onepanuu Haj
MAaTpUILIAMU U ONIPEIECTUTENSIMU;
V5 pemate 3a1a4 Ha BBIYUCIIEHNE
BEPOATHOCTH C UCIIOJIb30BaHUEM
9JIEMEHTOB KOMOMHATOPUKHY;

peleHus MPUKIIAIHbIX 3a/1a4;
32 OCHOBHBIE IOHATHS U
METO/bI MATEMaTUYECKOTO
aHasn3a, TMHEWHOH anreOpsl,
TEOPHIO KOMITJIEKCHBIX
YKCeJ, TCOPHH BEPOSTHOCTEH
U MaTeMaTH4ecKon
CTaTUCTHKH;

33 OCHOBBI HHTEIPAJILHOIO U




V6 pelaTh NpUKIIaIHbIE 3a1a91
C MCTIOJIh30BAaHUEM DJIEMEHTOB
muddepeHInanTbHOTO 1
WHTETPATBHOTO UCUUCIICHHIA,

V7 pemiaTh CUCTEMBI JIMHENHBIX
ypaBHEHUH Pa3IMYHBIMUA METOJIAMU;
Yo 02.01 onpenensarts 3agaun 1ist

MOKCKa UHPOPMALIUY;

nuddepeHIaTbHOTO
UCYHCIICHUS;
34 poJib 1 MECTO MaTeMaTUKU

B COBPEMEHHOM MUpE IpU
OCBOCHHH
npodeccnoHaTbHBIX
JCIIATUTAH U B chepe
npodeCCHOHAIBHON
JeSITETTLHOCTH.

30 02.01HOMeHKIaTYpa
UH(POPMAIIMOHHBIX
HUCTOYHUKOB, IPUMEHSIEMBIX
B MMPOeCCUOHATBHOU
JeSITeTbHOCTH;




2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1 O0bem yueOHOM AMCHMILVINHBI U BUbI Y4eOHOH padoThl

Bun yueOHoii padoThl O0bem yacoB

O0beM 00pa3oBaTeIbHON MPOrpaMMbl YU€OHOH THCIHIIJIHHBI 120

B T.4. B (hpopMe npaKkTH4eCKOii MOATOTOBKH He npedycMompena

O6si3aTeIbHAS AyAUTOPHAS yueOHas HArpy3Kka (Bcero) 80

B TOM YHCIIE!

JIEKINH, YPOKH 48

IIPAKTUYECKUE 3aHITUS 32

nabopaTopHbIE 3aHATHUS He npedycmMompeHa
He npedycmompenda

KypcoBas paboTa (IpoeKT) pecy P

CamocrosiTeJibHas padoTa 40

dopma NPOMEKYTOUHON aTTeCTAUN — KOMNJIEKCHbIU IK3AMEH




2.2 TemaTn4yecKkuii IVIaH U cofepkaHue y4eOHOM qucHUIUINHBI «MaTeMaTHKa»

Oo0beM, akaja. 4
/ B TOM 4HCJIE B

Koabl ocBanBaeMbIX

HaumenoBanue Coaeprxanue yueOHOro MaTepuasa (popme ) Kox OK/IIK S TeMEHTOR
pa3/iesioB U TeM U (OpMBbI OPraHU3alUN AeATEJbHOCTH 00yUAOIIUXCH | MPAKTHYECKOi .
KOMIIeTeHIUii
NOJATOTOBKH,
aKaj.4.
1 2 3 B 6
BXxoaH0# KOHTPOJIb 2 OK 2
Pa3nes 1. KomniiekcHble ynciia 13
Tema 1.1. CopepxaHue yaueOHOro Marepuana 4
KoMniiekcHbie I.IlonsTue  koMmIuiekcHoro  yucna. JledictBus  Hajg IIK1.8; 31, 32
yucaa KOMIUIEKCHBIMU ~ YHCIIaMd B  ajredpanyeckoil ¢opme. [1K2.1;11K2.9;
Pacummpenne nonstus uucia. OcHOBHAs TeopeMa aareopsl. MK3.7 3002.01
Omnpenenenne KOMILIEKCHOTO YKcia. Pemienne KkBaipaTHbIX OK 2
YpaBHEHUH C
OTpUIIATENbHBIM  JAUCKPUMHUHAHTOM.  AnreOpandeckas
dbopma KOMILIEKCHBIX YHCENl. HevictBus HaJ
KOMIUIEKCHBIMU YHCIIaMH B anreOpandeckoit popme.
2.TpuroHomerpuueckas ¢opMa KOMIUIEKCHBIX YHCEI. 4
HeticTBust HaJ KOMILJIEKCHBIMU qrcIaMu B

TPUTOHOMETPHUUECKOH (opMe.

Ornpenenennst MOAYJS U apryMEHTa KOMIUIEKCHOTO 4ucJa.
Tpuronomerpuueckas (bopMa KOMIUIEKCHBIX YHCE.
JleicTBUS yMHOXKEHUS, IEIEHUS , BO3BEIECHUS B CTENIEHb U
U3BJIEYEHHE KOPHS U3 KOMIUIEKCHOTO YHCIIa.
3.IlokazarenpHast GopmMa KOMIUIEKCHBIX Yucen. Dopmyia
Oitnepa. JlelicTBUST HaJa KOMIUIEKCHBIMM 4YHUCIaMU B

MoKa3aTenbHOU (opMme.




JleificTBUSL YMHOXEHUS, JIEIICHUS , BO3BEICHUS B CTEIIEHb U

U3BJICUCHHUE KOPHSA U3 KOMIUIEKCHOTO YHCIIa.

[Tepexom oT oHOM POPMBI KOMIUIEKCHBIX YHCET K APYTOH.
Anroputm nepexoja oT anredpanveckon K
TPUTOHOMETPUYECKOM M TOKaszaTelbHOM  Qopmam
KOMILJIEKCHBIX YHCEJL.

B TOM 4ncIie npakTUYECKUX 3aHATUI

[Ipaktnueckoe 3anstue Nel AusreOpamueckas dopma
KOMIUIGKCHBIX ~4Hcell. JIeHCTBUS HAJl KOMIUICKCHBIMH
YHCJIaMH B aJireOpandeckoit popme

V2
Yo 02.01

[Ipaktuueckoe 3amstue Ne2 TpuroHomerpudeckas ¢gopma
KOMIUIeKCHoro uwmcna. llepexoq ot  omHOM  (opMbl
KOMIIJIEKCHBIX YHCEII K IPYTOM.

y2
Y0 02.01

CamocrosrenbHas pabota oOydaromierocs BbIIOTHUTD
JOMAITHIOI ~ KOHTPOJBbHYIO  pabory  «JlelictBus ¢
KOMIUIEKCHBIMHU YHCIIAMH B TPHTOHOMETPUYECKON (hopme)»

Pa3nea 2. lu¢ddepeHnuanbHoe M HHTErpajabHOE HCYHCICHUE

63

Tema 2.1.
Teopus npenenos u
HeNpepbIBHOCTH

Copepkanne y4eOHOro MaTepuana

[Ipenen ¢ynkuuu. OCHOBHBIE TEOpPEMBI O TIpeaenax.
3amedarenbHbIe TPEIEIbI.

[lonsiTs  mpedena  YUCIOBOW  MOCJEIOBATEIbHOCTH.
IlousTnst OECKOHEYHO MajibIX M OECKOHEYHO OOJIBIINX
BEJIUYMH. Teopembl o npezenax. PackpbiTue
HEONpPEeIeTICHHOCTEH. 3aMeuaTeIbHbIC TTPECIIbI.
HenpepriBHOCTh dyHKIMH. Touku pa3pbiBa. ACUMITOTHL.
[Tonsitne HempeprIBHOCTH (QYHKIIMHM B TOYKe. Buasl Touek
pa3pbiBa. YpaBHEHUSI aCUMIITOT.

MK 1.8;
K2.1;1TK2.9;
TK3.7

OK 2

32
30 02.01

B TOM 4nclie MpakTHYECKUX 3aHATUI

[Ipaktuueckoe 3ausitue Ne3. BpluucieHHe MPeEENoB.
PackpeiTue HeonpeaeneHHOCTen

Vi
¥002.01

CamocrosarenbHas pabota oOydaromerocs BoImomHUT
pacueTHO-rpaduueckyto padory «VccnegoBanue ¢GyHKIUU

8




Ha HCIIPCPBIBHOCTLY,

Tema 2.2.
JAnddepennuanbuoe
HCYHUCIeHHEe

Conepkanue yaeOHOro MaTepuaia

10

1. [Tousitue CJIO’KHOM GyHKIHH. [IpaBuio
TuQGepeHITMPOBAHUS CIIOKHON (QYHKIINU.

[TonsiTus snemMeHTapHOM M clokHOW (yHkiui. IlpaBuna
muddepentmpoBanus.  uddepeHuupoBaHue  CIOXHBIX
CTEMEHHbIX U MOKAa3aTeNbHbIX (QYHKIUI

2 . IuddepeHnmpoBanne CI0KHONH (HYyHKITUH.
[Ipou3BojHbIE  CIOXKHBIX  TPUTOHOMETPUYECKHX U
o0paTHBIX TpUTOHOMETpHuecKux ¢yHkiuil. [IpousBonHbie
CJIOKHBIX JTIOTaPU(PMUUECKUX (PYHKIIHH.

3. Iuddepenunan GyHKIHH.

[Tonstue  nuddepennmana  pynkuuu. [IpumeHenue
g depeHimana K npuOIMKEHHBIM BEIYHCICHUSM.

4. [IpumeHeHye MPOU3BOIHOM MPHU UCCIEAOBAHUN HYHKIUN
U TIOCTPOCHUU TPaPUKOB.

UccnenoBanne  ¢yHKIM  HA  MOHOTOHHOCTH U
OKCTPEMYMBI, Ha BBIOIYKJIOCTh W BOTHYTOCTb, TOYKH
neperu6a. Haxoxnenue acumntort. Iloctpoenue rpadukos.
®uU3NYeCKU CMBICT  TEPBOM W BTOPOM NPOW3BOJHOM.
I'eoMeTpuYeCKUii CMBICI IPOU3BOJIHOM.

5. IlpumeHeHne Mpou3BOAHON K HCCIIECIOBAHUIO CIIOKHBIX
GbyHKLINH.

HccnenoBanue  CIOXKHBIX (QYHKIMH M MOCTPOEHHE
rpaduxoB. HaxoxaeHrne acCuMITOT.

6. IlpuMeHeHHe NPOM3BOAHON K PEIIEHUIO MPHUKIAIHBIX
3az1ad.

DU3NYECKUd W TEOMETPUYECKHII CMBICH TPOWU3BOIHOM.
Pemenune 3amau Ha HamOosiblllee U HaUMEHbILIEE 3HAUYECHUS
(GYHKIIMH ¢ TPAKTUYECKUM COJIEP)KAHUEM.

10

IIK1.8;
MK2.1;11K2.9;
11K3.7

OK 2

31,32, 33

30 02.01

B ToM 4nclie mpakTHYeCKUX 3aHATUI

[TpakTueckoe 3aHATHE Ned. TuppepennmpoBanme
CJIOKHBIX (PYHKIIMHA

VI1,VY6
Y0 02.01




[TpakTueckoe 3anarue Ned. [IpumeHeHre NpOU3BOAHON K V1, VY6
WCCJICTOBAHUIO (DYHKITHIA. Vo 02.01
Yo 04.01
[Tpaktuyeckoe 3anarue Ne6 IlpumMeHeHHe MPOU3BOJHON K V1, VY6
pellIeHuto 3a/1a4 MpoQecCHOHANbHON HANpaBICHHOCTH Vo 02.01
Yo 04.01
CamoctosaTenbHas  pabora  oOyuwaromerocs  Pemuth
JIOMAIITHIOO KOHTPOJIBHYIO paboty 1o TemMe
«MccnenoBanne GyHKIUHN U MOCTPOCHHUE TPa(UKOBY.
Tema 2.3. Copepxkanne ydeOHOro Marepuana
HNuTerpanbHoe 1. Heonpenenéuuslii MHTETpai U ero cpoiicTBa. Tabiuia TIK1.8; 31,32, 33
UCYHCIeHHe UHTETpaIoB. MeToibl HHTETPUPOBAHHUSL. [K2.1;[1K2.9;
Onpenenenne nepBooOpaszHod Qynkiuu. Teopema o MK3.7 30 02.01
nepBooOpa3zHoit byHKIIH. Omnpenenenue OK 2

HeonpenenéHHoro uHTerpaita. CBoiicTBa HEONPEAEIEHHOTO
UHTErpasia. MeToa HEenocpeACTBEHHOIO HHTETPUPOBAHUS.
MeTo/1 MOJICTaHOBKH.

2. MeTo/ 3aMeHBI TEPEMEHHOM.

HaxoxneHne HEONpeneNeHHbIX HWHTETPaloB  METOJOM
MOJICTAHOBKHU.

3.0npenenéHHbIi HHTETPAIL.

Ompenenenne  ompeaeneHHoro uHrerpana. (CBoiicTBa
ONpPEACIEHHOI0  HWHTErpana. ®opmyna  HsroToHa-
Jlefibaumia. MeTo HEMOCPEACTBEHHOTO MHTETPHUPOBAHUS.
MeTton nNoICTaHOBKH.

4. MeTo MHTErpUpOBaHUS 10 YACTSIM.

5..IlpunosxeHus onpeaenecHHOro NHTErpaa.

[lonsaTne KpUBONMHEWHOW Tpameuuu ©  dopMmyna
HaxoxJeHusa e€ miuomanu. llpumeHeHne uHTErpajna mnpu
pEIIeHNU T€OMETPUYECKUX 3a/1ad

B ToM 4nclie mpakTHYeCKUX 3aHATUI

10




[IpakTuueckoe 3QHATHE Ne7. Haxoxnenue
HEOTPEACIICHHBIX MHTErPATIOB 1O TAOIUIIE WHTETPAIOB H
METOJIOM 3aMEHEL.

V3,V6
¥002.01

[Ipaktuyeckoe 3ansTue Ne8. Haxoxaenue momaneit
¢buryp u o00eMOB TeI

VI1,VY6
Y0 02.01

[Tpaktuyeckoe 3anstue Ne9. [IpumMeHeHHe onpeneneHHbIX
MHTETPAJIOB K PEIICHUIO IPUKJIAIHBIX 3a1ady.

VI1,VY6
Y0 02.01

CamocrositenpHass paboTa oOydaromerocs: BBITOIHUTH
pacueTHo-rpaduyeckyto pabory «HaxoxxneHnue ruiomaaen
TUIOCKUX QUTYDP»

Pasjen 3. OCHOBBI TeOpUM BEPOSATHOCTEH M MATEMATH4YECKON CTATHUCTHKH

20

Tema 3.1.
JIeMEHThI
KOMOUHATOPUKH

CopepxaHue yaeOHOro Marepuana

1.OcHOBHBIE TMOHATHS KOMOWHATOPUKU: pa3MELICHMUS,
coyeraHusi, nepectaHoBkd. dopmynsl noacuéra yuciaa
KOMOHWHAIIUM.

OnpeneneHue pasMEIICHUH, COYETAHMM M IEPECTaHOBOK.
[Ipocreiimue 3a1a4n Ha TIOICYET YKMCIIa KOMOWHAIIMM.

MK1.8;
MK2.1:11K2.9;
K3.7

OK 2

32
30 02.01

B ToMm uucne MPAKTUYCCKUX 3aHATHH

[Mpaktuyeckoe 3amstue NelO Pemenne kKoMOMHATOPHBIX
3a1a4y

Y5
Y0 02.01

CamocrosTenbHas paboTta oOywaromierocsi BrinonaHeHue
KOHTPOJIbHOM paboTel 1o Teme «lIpukiagHble 3agaun Ha
BBIYHMCIICHHE YHCIa KOMOMHAIMI

Tema 3.2.
DJIeMeHTBI TeOpHH
BEPOSITHOCTE U
MaTeMaTH4eCKou
CTATUCTUKH

Copnepxkanne y4eOHOro MaTepuana

1. IIpeamet Teopun BepositHocTel. [loHsATHE O ciydaiiHOM
COOBITHH.

Onpenenenue CiIy4aHOro CcoObITHS. Bumsl coOBITHIA:
JIOCTOBEPHOE  COOBITHE, TPOTHUBOMOJOXKHBIE COOBITHS,
HEBO3MOKHOE coObITHE COBMECTHBIE COOBITHS,
HecoBMecTHble coObiTHs.  Kilaccuueckoe omnpenesneHue
BEPOATHOCTH CIYYaifHOTO COOBITHS

2.CnoxeHre 1 YMHOXKEHHUE BEPOSITHOCTEH.

TIK1.8;
TIK2.1;1TK2.9;
K3.7

OK 2

32

30 02.01

11




.OmnpeneneHue TPOU3BEICHUS U CYMMBI COOBITUH
Teopembl 0 mpousBeneHUH U cymme coObiThil. Cymma
BEPOATHOCTEH JBYX MPOTUBOMOIOKHBIX COOBITHH.

3. [IlpeacraBneHue JaHHBIX (TaONUIBI, JUATPAMMEI,
rpadukn). Beroopka. UnciioBble XapaKTepUCTUKH BHIOOPKHU.
[Ipeamer Maremaruueckoil ctaTUCTUKU. CTaTUCTUYECKUE
naHHble. ['eHepanbHas COBOKYIIHOCTb M BBIOOpOYHAs
CcOBOKYNHOCTb. OCHOBHBIE BUIbI BEIOOPOK. [IpocToit oTOOP.
Tunuunerii  or60op. Mexanudeckuii ot16op. CepuitHbIii

oTOOD. ['pynmupoBka CTATUCTUYECKUX JTAHHBIX.
Onpenenenue CTaTUCTUYECKUX pacrpeesieHui.
['eomeTpuueckas WHTEpIpETaLHs CTATUCTUYECKUX
pacnpezieieHuil BEIOOPKH.
B TOM yncie npakTM4eCKuX 3aHATHN 4
[Ipaktnueckoe 3ansatue Nell Pemenue 3agad  Ha V5
BBIYHCIICHUE BEPOSITHOCTH C HUCIOJIb30BAHUEM JJIEMEHTOB 2 Vo 02.01
KOMOWHATOPHKHU
[Mpaktnyeckoe 3anstue Nel2 Bribopka. Yucimosbie v5
XapaKTepUCTUKU BbIOOpKH. ['eHepanbHas COBOKYIMHOCTh U 9 Vo 02.01
BBIOOpOYHAS COBOKYITHOCTb. Omnpenenenue
CTATUCTUYECKUX paclpeereHnil
CamocrositenbHas pabota oOyuatomierocs: Pemuths keic-
3a/lauy Ha  3HAHUE CTATUCTUYECKUX  BEIMYMH U 5
BEPOSATHOCTEN
Pasnea 4. JIuneiinas aaredpa 24
Tema 4.1. Copneprkanne ydeOHOro MaTeprana 2
Marpuiisl u 1.Marpuupl. JlelicTBUs HaJ MaTPULIAMH. TIK1.8; 32
OTIPEACITUTENN [Toustne w™arpunpl. Buaer Marpun. JleWicTtBust Hapg [TK2.1;I1K2.9;
MaTpPUIIAMHU. T1IK3.7 3002.01
2.MarpruHbie ypaBHEHUS. 5 OK 2

Peuienne MaTpu4yHbIX ypaBHEHUH.

3.0mpenenuTenu BTOPOro U TPEeTbero nopsaakoB. CBoiicTBa
ONPEAECITUTENEH.

Omnpenenenue omnpeaenuTess BToporo nopsika. IlpaBuio
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BbluMClIeHUs.  OmnpeneneHue  ONpeleiuTeNsl  TPEThEro
nopsaka. @Popmyna ans BbiuucieHus.  CBoiicTBa
onpeaeauTeNneH.

4.0npenenurens N-TO TOPSIKA.

Munopet u anreOpanueckue gomnonHeHus. [lonsTue
ONpEAENUTENsT TMPOU3BOJIBHOIO TNOpsAaKa. Beruncienue
ONpeJIETUTENECH YeTBEPTOro NopsJIKa.

B TOoM uncne npakTHYECKHUX 3aHATHI

[Tpaktudeckoe 3anstue Nel3 JleficTBust ¢ MaTpuiaMu V4
Y0 02.01
[Tpaktuyeckoe 3anstue Neld Brruncnenue omnpenenuteneit V4
2-T0 ¥ 3-TO TopsiAKa Y0 02.01
CamocrostenbHas  pabora  oOyuvaromierocs — Pemunthb
JIOMAILHIOO KOHTPOJIbHYIO paboty o TeMe
«Onpenenurenn»
Tema 4.2. CopepxaHue yaueOHOro Marepuana
Cucremsl muHelHBIX | 1.CucTeMbl JIMHEHHBIX ypaBHeHHH. MeToa Kpamepa. IIK1.8; 32
anreOpandecKux [TonsiTne cucTeMbl JMHEWHBIX ypaBHeHHU. OnHOpoaHas ITK2.1;11K2.9;
YpaBHEHUU CUCTeMa JIMHEWHbIX YypaBHeHHIl. CoBMecTHas cucTema. MK3.7 30 02.01
HecoBmecTtHas cucrema. OnpezneneHHas U HEOIPEIEICHHAs OK 2

cucrteMbl. PemreHne cucTeM JIMHEWHBIX YPaBHEHHH IIO
dopmynam Kpamepa.

2.Metop I'aycca.

MeTon 1oCiIeoBaTENbHOTO HCKIKYEHHUS IIEPEMEHHBIX.
Pemienne cucrem Tpex JIMHEWHBIX YPaBHEHHH METOIOM
I'aycca.

3.Pemienne cucteM JIMHEHMHBIX YPAaBHEHUM METOAOM
I'aycca.

Pemenne cucreM 4eThIpex JIMHEWHBIX YPAaBHEHHM.
4.06patHast MaTpuUIa.

[TonsitTue oO6paTHOM MaTpuubl. CrocoObl BBIYKCICHHS
00paTHOW MaTpHIIbI.

5.MaTpuuHsbIil METO/.

O6patnass Matpuna. Crnoco0 HaxoXAeHHs 00paTHOM
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Matpuilbl. PelieHne cucrteM JMHEWMHBIX YpaBHEHUH C
MIOMOIIBI0 00PAaTHOW MaTPHIIBI.

6.Pemienre cucteM JIMHEHHBIX ypaBHEHUM, HWMEIOIIUX
0ECKOHEYHOE MHOKECTBO PELICHUM.

IToHsiTue HEeonpeeIeHHON CUCTeMBbI. ba3ucHbIE pereHus.

B TOM yncie npakTU4eCKuX 3aHATHN

[TpakTueckoe 3ansTue Nel5 Pemienue cucreM TUHEHHBIX v7
ypaBHeHul MetojioM Kpamepa Vo 02.01
[IpakTnueckoe 3ansaTue Nel6 Pemienue cucreM JTMHEHHBIX v7
ypaBHeHu MetonoM ["aycca Vo 02.01

CamocrosarenbHass  pabora  oOywaromerocs:  Pewmuthb
JIOMAITHIOI KOHTPOJBHYIO paboTy mo Tteme «Pemenue
CUCTEM JIMHEHHBIX YPAaBHEHUN Pa3IMYHBIMU CIIOCOOAMM»

Bcero:

120
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3 YCJIOBUSI PEAJIM3AIIMA YYEFHOM TUCIIUTTIJIAHBI

3.1 MaTepuajibHO-TEXHHYECKOE o0ecneyeHne

Jns  peanuzauud  [porpaMMbl  Y4eOHOM — AUCIHUIUIMHBI  MPEAYCMOTPEHBI  CIEIYIOLIUE
crelajbHbIe OMEIIEHUS U OCHAIICHHE:

THI 1 HAUMEHOBaHKeE CIIEeHAJILHOI0
OcHaleHHe cnenuaJLHOro MoMeIeHus
noMeIneHus

Kabuner MaTeMaTUKU MynbTUMEIMITHBIE CpPENCTBA XpaHEHUs, Iepenayn |
MpeICTaBICHMS HHPOPMAIIHH.
YyeOHO-MeTOAMYECKasT JTOKYMEHTAIUs, JHJIaKTHYCCKUE
cpelicTBa

IToMerienue 11 CaMOCTOSTEILHON [TepconanpHabie KOMITBIOTEPHI ¢ TakeToM MS Office,

paboThl 0OyJAOIIUXCS BBIX0JIOM B IHTEpHET U C IOCTYIIOM B 3JIEKTPOHHYIO
“H(POPMAITMOHHO-00Pa30BaTENBHYIO CPE/ly YHUBEPCUTETA

3.2 YueOHO-MeTOAUYeCKOEe U MH(OPMAIMOHHOE 00ecTieyeHHue peain3alu NporpaMmbl

OcCHOBHbBIE HICTOYHUKH:

1. TpuropseB, B. Il. Maremaruka : y4eOHHUK ISl CTYACHTOB YUPEXKICHHH CpEIHETO
npodeccuonansuoro oopasosanus / B. I1. I'puropses, T. H. Cabyposa. - 3-e u3zn., crep. - Mocksa :
Wznarensckuit nentp "Axagemwus", 2019. - 368 c. - ISBN 978-5-4468-8740-8-. - Tekcr :
anekTponnsii. - URL: https://www.academia-moscow.ru/reader/?id=416566. (mata oOparieHus:
23.05.2023).

2. Marematuka : yue6bHoe nocodbue / C. H. Bepuues, A. B. I'o6bim1, O. E. Pomenko, E. A.
Jlebenena. - HoBocubupck : Uzn-Bo HI'TY, 2019. - 174 c. - ISBN 987-5-7782-3872-5. - Tekcr :
anektpounsiid. - URL: https://znanium.com/catalog/product/1869458 (marta o6pamenus: 30.05.2023).
— PexxuM focryna: o noamucke.

3. HanasH, A. A. Matemaruka : yueOHuk / A.A. lanasn. — 3-e u3f., ucmp. u Aom. — MOCKBa :
NHOPA-M, 2021. — 544 c. — (Cpennee mpodeccronanpbHoe oOpazoBanme). - ISBN 978-5-16-
012592-3. - Tekcr : snekrponsbid. - URL: https://znanium.com/catalog/product/1214598 (nara
obparnienus: 30.05.2023). — Pexwum q0CTyma: 1Mo MOAMKCKE.

JlonoTHUTeIbHbIE UCTOYHUKH:

1. Maremaruka : yuebnoe nocodue / 0. M. [lanunos, JI. H. XKyp6enxo, I'. A. Hukonosa [u
ap.] ; mox pen. JI. H. XKyp6enko, I'. A. HukonoBoii. — Mocksa : UHOPA-M, 2019. — 496 ¢c. —
(Boiciee obpa3zoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekcr : snextponHsiil. - URL:
https://znanium.com/catalog/product/989799 (nara oGpamienus: 30.05.2022). — Pexxum gocTyna: 1o
noamnucke. [caiit]. — URL: https://urait.ru/bcode/490794 (nata obpamenus: 23.05.2022).

2. XKyxoga, I'. C. Maremaruka : yueoHnoe nocooue / I'.C. XKykoBa. — Mocksa : UHOPA-M,
2019. — 351 c¢. — (Bsicmiee obpa3oBanue). - ISBN 978-5-16-108295-9. - TekcT : 3MEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1067391 (mata oOpamenus: 30.05.2022). — Pexum
JOCTYMA: 10 MOATHUCKE.

3. Cenprx, 1. FO. Maremarnka : y9eOHUK U TPAKTHKYM JUISI CPEAHETO MPOPECCHOHATBHOTO
obpazoBanmsi / U. 0. Cenpix, FO. b. I'pebenmukoB, A. lO. [lleBeneB. — Mocksa : W3narenbcTBo
Opaiit, 2022. — 443 c.— (IIpodeccuonamsuoe obOpazoBanue). — ISBN 978-5-9916-5914-7. —
Tekcr : onexktponnwslid // OGOpaszoBatenbHast minatgopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/490012 (mxara obpamenus: 30.05.2022).

4. AozanoBa, H. M. Maremaruka: yue6Hoe mocobue / H. M. A63anosa, FO.H. Caguukosa ;
MI'TYVY. - Maraurtoropck : MI'TY, 2018. - 1 anektpoHn. ont. auck (CD-ROM). - 3aru. ¢ TuTy:1. sKpaHa.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147
pdf&view=true (mara obpamienus: 08.12.2021). - MakpooObeKT. - TEKCT : 3MeKTPOHHBIN. - CBeIeHUS
noctymHbl Takke Ha CD-ROM.
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IIporpammHoe obecnieyeHue:

MS Windows 7 (moamucka Imagine Premium)
MS Office 2007

7 Zip

HNHTepHeT-pecypebl: yKasaTb ¢ paHee chOPMUPOBAHHBIM NepeyHeM (CM. BbIMUCKM)

1. Enunas koyutekuus nupoBbIX 00pa3oBaTelbHbIX pecypcoB Www.school-collection.edu.ru

2. Ennnoe okHO jgocTtyma K oOpa3oBaTeNbHBIM pecypcam Poccuiickoit  ®eneparuu
http://window.edu.ru/

3. Enuublii moprana HHTEpHET-TECTUPOBaHUS B chepe obpazoBanus: https://i-exam.ru

4. VIHTYUT — HallMOHAJIBHBIA OTKPBITHIA yHUBEepcUTeT hitp://www.intuit.ru/studies/courses,

5. TTopran uupposoro obpasosanus. http://www.digital-edu.ru/

6. Poccwuiickast rocymapctBenHas ouoanoTeka http://www.rsl.ru

7. CIIO B poccwuiickux mkonax: komanga ALT Linux paccka3biBaeT 0 BHEIPSHUU CBOOOTHOTO
porpaMMHOTO oOecriedeHusi B Mmkojax Poccum [DnekTpoHHBIM pecypc]. — Pexum pgocryna:
http://freeschool.altlinux.ru  /, ceoGomHsIii. — 3ari. ¢ skpaHa. 513. pyc.

8. ®enepanbHblii  oOpasoBarenbHbld  mopTant  «MHGOPMAMOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH B 00pa3oBanumy. http://window.edu.ru/resource/832/7832

3.3 YueOHo-MeTOAMYECKOE 00ecliedYeHHe CAaMOCTOSITeIbHOI padoThl 00y4aKOIIUXCH

CamocrosiTenbHas  paboTa  sBIsETCS  00SA3aTENBHOM  JUIi  KaXIOro  0Oydaromierocs.
CamocrosTenbHas pa60Ta MOKCT OCYHICCTBIATHECA UHAWBUAYAJIIBHO WJIW I'PYHIIAMH B 3aBUCUMOCTH OT
1enu, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIILHON pabOThl, yPOBHSI CI0KHOCTH, YPOBHS YMEHUI
00yJarommXcs.

KoHTpoIs pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSTENILHOIN pabOThl OCYIIECTBISETCS B IIPEIeax
BpPEMCHH, OTBCACHHOI'O Ha 00s3aTeabHbIE y‘IC6HBI€ 3aHATUA W BHCAYAUTOPHYIO CaAMOCTOATCIIBHYIO
paboTy oOyuaromuxcsi o y4eOHOW NMCIUIUIMHE, MPOXOJUT KaK B MUCbMEHHOM, Tak U YCTHOW WU
CMEIIaHHO# (popme, ¢ IpeCTaBICHUEM H3AEITHS HITH MTPOAYKTA CAMOCTOSITEILHON A TEIIbHOCTH.

B kagectBe popM 1 METOZOB KOHTPOJISI BHEAYTUTOPHOIN CaMOCTOSTEIBHOM pabOTHI HCIIOB3YIOTCS:

Ne | HaumeHnoBanue O11eHOYHEBIE cpencTBa (3amanus) ISt CaMOCTOSITEILHOM
paznesna/TeMbl BHEAYJTUTOPHON pabOThI
1 Bun 3aganus: nomamiHsst KOHTpoJIbHas paboTa

Tekct 3amanusi: BBIMOMHUTH TOMAITHIO KOHTPOJIBHYIO paboTy
«/leficTBUS C KOMIIEKCHBIMH YHCIIAMU B TPUTOHOMETPHUUYECKOH Gopme)
ens: yrmyOneHne paHee U3yuyeHHOTO MaTepuaia, BRIpabOTKa yMEHUN U
HABBIKOB IO TMPUMEHEHHI0 (OPMYJ, COCTABICHHUIO AITOPHTMA THITOBBIX
3aJIaHWH, TIPUMEHEHHE ITOJTYICHHBIX 3HAHUW Ha MPAKTHKE.
PexoMeHanuu 1o BBIMOIHEHUIO 3aJaHUs:
KOMIUICKCHOE YHCIIO B TPUTOHOMETPUIECKOH (hopMe UMEET BH/I;

Pazzen 1 z =r(cosp + i sing)
Kommuiekcusle uncna | s nepexona u3 anredpandeckoit Gopmel Z = a + b * i KOMITJIEKCHOTO
9rcia B TPUTOHOMETPHYECKYIO UCTIONb3yeTcs (hopMyIa:

_a
cosp = —
b
sing = —

\0<¢<2n

rie r = va? + b2
Kputepun OlleHKH: TOYHOCTh PACUETOB; 0OBEM BBITOJHEHHBIX 331aHUIA,
odopmIIeHHE.
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Bun 3amanus: pacuetHo-Tpaduueckas padbota

Texct 3amanusa: BeIMOTHUTH  pacdeTHO-TpadUUECKyld  paboTry
«MccnenoBanre (QyHKIMHM Ha HEIPEPHIBHOCTHY;

Llenb: yroyOneHue paHee U3y4eHHOTO MaTepHala, BRIpaboTKa yMEHUH U
HaBBIKOB I10 IMPUMEHEHHIO (OPMYJ, COCTABJICHHUIO AITOPUTMA THIIOBBIX
3a71aHUI, IPUMEHEHHUE NTOJyYEHHBIX 3HAaHUM Ha IPAKTUKE.
PexoMeHaanuu 1o BBINOJIHEHUIO 3a/IaHUS:

CyIecTBYIOT CIIEAYIOIINE BUABI ACUMITOT: BEPTHKAJIbHBIE,
TOPU30HTAIbHBIC (HAKIIOHHBIE)

Jist oripeniesnieHust BEepTUKAIBHBIX ACHMITOT HEOOXOJMMO HAUTH
peiebl:

Tema 2.1. lim f(x)
Teopus npenenos u Xo%o+
HENPEPHIBHOCTD lim £(x)
X—-X0—
lim f(x)
X=X
J1Jis1 oripeiesieHus: TOPU30HTAIBHBIX (HAKIOHHBIX aCUMIITOT)
ucnonssyercs opmynay =k-x + b
. f(x)
k= lim —
x—-too X
b= lim (f(x) — kx)
x—too
Kputeprn oieHKH: TOYHOCTH PacyeToB; 00bEM BBIITOJIHEHHBIX 3aJaHUH,
ohopMIICHHE.
Bup 3amanust: toManHsisi KOHTpoJbHas paboTa
Texct 3ananHus: PemnTh AOMAIIHIOI KOHTPOJBHYIO paboTy MO Teme
«HccnenoBanue GyHKIIMU U TOCTPOCHHE TPaduKOBY.
Llenb: yroyOneHue paHee U3y4eHHOTO MaTepHala, BRIpaboTKa yMeHui 1
HABBIKOB TIO TPUMEHEHHIO (OPMYJI, COCTABICHHIO aJrOpPHUTMa THUIOBBIX
3aJIaHU, IPUMEHEHUE MOJTyYE€HHBIX 3HaHUS Ha MIPAKTHKE.
PexomeHanmu K BBITOTHEHHIO:
Jlnis mocTpoeHus rpaduka UCIOIb3YETCs CASAYIOINN TIaH
Tema 2.2. UCCIIEIOBaHMSI (PYHKIINHU:
[TpousBomHas 1) D(y)
bynkumm u eé 2) E(y)
HPUITOKEHUS. 3) Hynu GpyHKIMH TPOMEKYTKH 3HAKOMOCTOSIHCTBA
4)  AcUMITOTBHI
5) IlpomexyTrku  Bo3pacTaHus/yObIBaHUS ~ (PYHKIIMH,  TOYKH
IKCTpEMyMa
6) BBIMYKIOCTE/BOTHYTOCTH (DYHKIIMU
7) rpaduk
Kputeprn omleHKH: TOYHOCTh PacyeToB; 00bEM BBHIITOJIHEHHBIX 3a[aHUH,
odopmIIeHHE.
Bun 3amanus: pacuetHo-Tpadudeckas padbota
Texct 3aganus: BIMOIHUTE pacueTHO-TpauuecKyto paboTy
Tema 2.3. «Haxoxaenue miomaaen miockux Guryp»
Wuterpan u ero Llenb: yroyOneHue paHee U3y4eHHOTO MaTepHala, BRIpaboTKa yMEHUH 1
TIPUIIOKECHUS HABBIKOB TI0 TPUMEHEHHIO (OPMYJI, COCTaBJICHHIO aJrOpPUTMa THIOBBIX

3a/1aHUM, IPUMEHEHHE TTOTYYEHHBIX 3HAHWSI HAa IPAKTHKE.
PekoMenanyy K BBIIOJHEHUIO:
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[ycts Gpynxuus y = f(x) HenpepsiBHA Ha OTpe3ke [a;b] u mpuHUMaeT Ha
3TOM OTpe3Ke HeoTpHIaTelbHble 3HaueHus, T.e. f(x)>0 mpu xe[a;b].
durypa, obpaszoBaHHas IMHHAMH X=a, x=b, y=0, y=f(x),

Ha3bIBaC€TCsl KPUBOJMHEHHON Tpanenued (puc. 1). OmnpeneneHHBII
UHTErpal  OT  HEOTpULATEIbHOM  (QYHKIMM  HUMEEeT  IPOCTOM
T€OMETPUYECKUI CMBICIL: 9TO IUIOIIAAb KPUBOJIUHEHHON TPAICUH.

s

"Puc. 1
[Tnomaau miockux Guryp
1. Bcmm ¢ynkuus f(x) HeoTpuuatensHa Ha otpeske [ab], To

mnomans S mox kpusoi y=f(x) Ha [a;b] (puc. 2) umcneHHO paBHA

b
onpejieleHHOMY MHTerpany ot f(x) Ha maHHOM OTpeske: S = J. f (x)dx
a

(reoMeTpUYECKH CMBICIT ONPEAEIEHHOTO0 UHTErpaa).

y y=1i1)
\ L

e = Puc. 2
2. Ecrm ¢ynkims f(x) — HemomoxkuTenbHas Ha oTpeske [a;b], To
miomans S mox kpusoit y=f(x) ma [ab] (puc. 3) pasma
ompejieneHHOMy HHTerpamy oT f(x) Ha [a;b], B3sTOMY co 3HaKOM
b
«MHUHYC»: S :—I f(x)dx .

a

T 3

ol ==

Puc. 3
3. Ecmn dymkmus f,(x)> f,(x) ma orpeske [a;b], To mmomams S
HTYpBI, 3aKTIOYeHHON MeXIy KpuBbIMH Y= f,(x) m y=f,(x) Ha [a;b]

b
(puc. 4) onpenensiercs GopMylIoii S = J. (fo(x)— f,(x))x .

a 8/ ) X
T“ Puc. 4

[Topsiok BeIMoIHEHHS paOOTHI:

1. Uzob6paszute purypy Ha KOOPAMHATHOM IIIOCKOCTH;

2. Omnpenenute, sBJIsIeTCS JIU GUTypa KPUBOJIMHEHHOMN

Tpanenuen.

3. Beruucnure miomanb GUryps.
Kputepun ouenku: Kpurepuu OLEHKH: TOYHOCTh PacyeToB; O0OBEM
BBINOJIHEHHBIX 33JJaHU, 0hOpMIIeHHE.

Pazgen 3
DJIEMEHTHI TEOPUU
BEPOSATHOCTEUN U
MaTeMaTHUECKOM

Bunn 3amanus: kelic-3amada

Tekcr 3amanus: Pemmnth Keiic-3aauy MO TeME 3JIEMEHTHl TEOPUHU
BEPOSTHOCTEH M MaTeMaTHYeCKasi CTAaTUCTHUKA

Ilenp: yryOieHne paHee U3y4eHHOTO MaTepuaia, BEIpaOOTKa YMEHHH U
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CTaTUCTHKH

HABBIKOB TI0 MPUMEHEHHIO (OPMYJI, COCTaBJICHHIO aJTrOPUTMa THIIOBBIX
3a71aHUI, IPUMEHEHHUE NTOIyYEHHBIX 3HaHUS Ha IIPAKTUKE.
PexomMeHIanmm K BBIOTHEHHIO:

BeposTHOCTBIO COOBITHS A Ha3bIBACTCS OTHOIIICHHE YHCTa M
CJIydaen, OJIaronpHUATCTBYIONINX €T0 MOSBICHUIO, K O0IIeMY YHCITY
BCEX HECOBMECTHBIX PaBHOBO3MOXHBIX W 00pa3yHOIIUX MOJIHYIO
rpymmy coObiTuii. Takoe ompesesieHHe BEPOSTHOCTH HAa3bIBAIOT
KJIacCHYeCKUM. BeposiTHOCTh coObITHs 0003HauaeTcs P(A) u

m
BeIUncIsiercst o gopmyie: P(A) = —
n
BeposTHOCTh MOsiBIIEHMsI COOBITUS 3aKII0UYE€HA B Ipezenax
or Omol: 0<PA)<1
Kpurepun ouenku: KpuTepuu OIEHKH: TOYHOCTH PAaCUYETOB; OOBEM
BBINOJIHEHHBIX 33JJaHUH, 0hOpMIIeHHE.

Tema 4.1.
Martpuus 1
ONPEACITUTEITN

Bun 3aganus: qoMaiiHssi KOHTposbHas paboTa

TekcT 3aganusi: PemuTes 10MaIIHIO KOHTPOJIBHYIO paboTy 1O TeMe
«OmnpeneauTenn

Lenb: yrinyOlieHne paHee U3y4€HHOTO MaTepuaia, BbIpadoTKa yMEHUN U
HABBIKOB T10 MPUMEHEHHIO ()OPMYJI, COCTABJIICHHUIO AJTOPHTMA THITOBBIX
3a/1aHui, IPUMEHEHHE MOJYYCHHBIX 3HAHUS Ha IPAKTHKE.
PexoMenmaninu K BBINOJIHEHHIO:

1) Onpenenurens TPETHETO MOPSAKA BRIYUCIAETCS 10 hopmyie:
Gy g3 O3
Gg3; GOzz G

Q3 COzz O

= Gy Opplpy T Oy Gggllyy T Oy Ggp Gy — Gyg Qgplyy

— Qy3flgy Ogg — Oz Ogallyy
I[J'If[ BBIYHMCIICHUA OIIPCACIUTCIIA YCTBCPTOI'O nopsaakKa
BOCHOJ'H)?:YﬁTCCI) PAa3I0KECHUEM OMmpeACIIMTCIIA 110 JJIEMCHTaM
HEKOTOPOI'o pdaa:
Onpenenutens paBeH CyMMe TPOM3BEACHHNA  DJIEMEHTOB
HCKOTOpOro pdgaa Ha  COOTBETCTBYHOIIUC WM aﬂre6paI/IquKI/Ie

JOIIOJIHCHUSL.
Gy1  Gyz ™ Oyp

A=oy o Ban :a:i"q:i + I"z':E"d":E ++t I'J':r."dj:r.

Gpi Gpz..  Gun
[Ipy BHIYKMCIICHUM MUHOPOB W aireOpandyecKhX JIOTOJHEHHUI

UCTIONB3YHTE OTpeIeTICHUS U (OPMYJIbI U3 KOHCTICKTA JICKIIUH.
Kpurtepuu orieHKH: TOYHOCTH pacYeTOB; 0OBHEM BHITIOJIHEHHBIX 3a/JaHUN,
odopmIIeHHE.

Tema 4.2.
CucremMbl TUHEHHBIX
anredpanvdecKux
ypaBHEHUU

Bun 3amanus: qoManiHssi KOHTposbHas paboTa
Tekct 3amanusi: PemuTs JOMAaIIHIO KOHTPOJBHYIO paboTy MO Teme
«Pemmenne cucreM TMHEWHBIX ypaBHEHUN pa3InYHBIMU CIIOCOOaMU»
Llenpb: yroyOieHrne paHee U3Y4EHHOTO MaTepuana, BEIpadoTKa yMEHHN U
HaBBIKOB IO TMPHUMEHEHHUIO (POPMyJ, COCTaBICHHIO aJIrOPUTMa THUIOBBIX
3aaHUl, IPUMEHEHUE MTOJYyYEHHBIX 3HAaHHS Ha ITPAKTUKE.
PexoMeHmammm K BBIMIOJHEHUIO:
IlycTh naHa cucTteMa Tpex JUHEWHBIX YPABHEHUM C TpeMS

@ % +apx Tapag =bh
HEM3BECTHBIMHU: {871 ¥y + fgy % + fy3 %3 = by

@3 %) T Az % T a53x3 = by
Uto0s1 pemuTh cucteMy MeTosIoM Kpamepa, coctaBuM OnpeaeuTeNb
13 K0 (HUIIMEHTOB NMPU HEM3BECTHBIX.
OTOT ONPEJIETUTEND HA3BIBAETCS ONPEIECIUTEIEM CUCTEMBI:
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Gy Oz g
Qzy Oz O

A=

gy gz (O3
CocTaBuUM ONpEeEeNUTENN KaX 0l Hen3BeCTHOU. Onpenenureib 4
MOJTY4aeTCs M3 ONPEACTUTENS A MyTeM 3aMEHBI TIEPBOTO CTOIOIA
K02(PUITMEHTOB CTOJIOIOM M3 CBOOOIHBIX YJICHOB.

by a, ag
A= by @y Ay,

by a3y ay
Onpenenurens 4, MOIydaeTCs U3 ONMPEACITUTENS A TyTEM 3aMEHBI
BTOPOTO CTOJI011a KOAPPUITUEHTOB CTOIOIIOM M3 CBOOOHBIX YJICHOB.

ay by ag
=(ay By ay
agy by g
Ornpenenutens 4; MOIYYaeTCs U3 ONMPEACIUTENS A MyTEM 3aMEHBI
TPEThEro cToyI0Nna KO3()PUIIMEHTOB CTOIOIOM M3 CBOOOIHBIX YJICHOB.
a4 by
22 by
ay a3 by
UToOb! BEIYMCIUTD 3HAYECHUSI HEU3BECTHBIX, BOCIIONB3YEMCS
popmynamu Kpamepa:  x, = '\f ; x, = % Xy = Jf
s pemienus cuctemMsl MeToioM ['aycca UCTIONB3YITE aaropuT™:

1. 3anuimTe CUCTEMY JIMHEWHBIX YPaBHEHUM.

2. CocraBbTe pacIIMPEHHYIO MATPUILY.

3. BrimonHuTe 3M€MEHTapHBIC MPEOOPA30BaHUsA CTPOK MATPHUIIHI,
HCKIIIOYasl TOCJEOBaTENbHO IEepeMeHHble. B pe3ynbrare
JTIOJDKHA TTOJTYIUTRCS CTyTIeHYaTasi MaTpHUIla.

4. Ilo cTyneHuyaToil MaTpulle COCTaBbTE CUCTEMY.

5. TlocnenoBarelnbHO HalAUTE 3HAYECHUS BCEX HEU3BECTHEIX.

6. 3amuIInTe OTBET.

st pemieHus cucTeMbl MAaTPUYHBIM METOOM:

1. 3anummTe cucTEMY JTUHENHBIX YpaBHEHUH.

2. CocTaBbTe MaTpUYHOE YpaBHEHHE.

3. Beraucaute o0paTHYI0 MaTpHILy.

UTOoOBI BRIYKUCIUTE OOPATHYIO MATPHILY, HY>KHO:

a) BBIYHCIUTH ONPEACTUTENb MAaTpUllbl A (AA = 0);

0) HaliTh anreOpanyecKre AOMOJHEHUS Al KaXXA0ro JIEMEHTa

MaTpulbl A;
B) TPAHCTIOHMPOBATH MATPHUILY U3 AITeOpandecKuX JIOMOJTHCHHI;
Ay Ay Agy
I) HAWTH 0OPaTHYIO MaTpuIly: A~! = _\.i A A A
- Ay Ay Ay

YToOb! HATH HEN3BECTHYIO MATpUIly X, HY’)KHO YMHOKUTh
06paTHyI0 MaTpHIy A" Ha MaTpHIy B, COCTOSIIYIO M3 CBOGOIHBIX
YJICHOB.

4. Hatinute 3HaUCHNS HEN3BECTHBIX.

5. 3anummuTe OTBET.

Kpurtepuu omnieHKH: TOYHOCTH PacYeTOB; 00HEM BHITIOJIHCHHBIX 3aaHUH,
odopmIIeHHE.
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4 KOHTPOJIb M OLEHKA

TACIATLITAHBI
KOHTpOJIB " OIICHKa p€3y.]'IBTaTOB OCBOCHUA OUCIHHUIIIINHBI OC}’H.[CCTBJISICTCSI HpeHOHaBaTeHeM B

IIPOHECCE TEKYIIECTO KOHTPOJIA U HpOMe}I(YTOIIHOﬁ aTrecranuu.

PE3YJIBTATOB OCBOEHUSI YUYEBHOM

Kontposnupye
MBbI€ pa3zebl
(Tembl)
y4ueOHOMI
TVCLIUTUTHHBI

Kontpomnupyemsr
€ pe3yJIbTaThl
(yMeHusl, 3HAHUS)

HaumenoBanue
OILIEHOYHOI'O
CpeicTBa

Kpurepun
OLICHKU

Pazgen 1.
Tema 1.1
KomirekcHblie
qyciia

V2,31, 32
Yo 02.01, 30
02.01

TECT,
IPAKTHIECKOE
3aJjaHue

" nn

Oyenka ""omauuno"" cmasumcs,
ecnu paboma 6blNOIHEHA 8 NOJIHOM
00véme ¢ cobvoeHuem
HeobX00UMOU NOC1e008amMeNbHOCIU
delicmeutl, 8 omeeme NPAsUIbHO U
AKKYPAmHo 8bINOJIHEHbL 6Ce 3aNUCU U
BbIYUCTCHUS.

Oyenka ""xopowo"" cmasumcs, eciu
8bINOIHEHbL MPEDOBAHUS K OYeHKe
""omauuno"", Ho donywenwvl 2-3

Hedouema.

Oyenka ""yoosenremsopumenbro
cmasumcs, eciu paboma bINoJIHeHa
He NOJIHOCMbIO, HO 00bEM
8bINOIHEHHOU YACU MAKO8, YMO
N0360JI51em NOJYYUNMb NPABUTbHbIE
pe3yibmamasl U 8b1800bl; 8 X00e
nposedeHus pabomoi ObLIU

oonyujeHvl OuUOKU.

Oyenka ""neyooenemeopumenvHo
cmasumcsi, eciu paboma 6biNoJIHeHA
He NOIHOCMbIO UTU 00bEM
8bINOIHEHHOU Yacmu pabomol He
no3eonsiem coenams npPasuIbHbIX

8b160008.

"

"

Pazgemn 2.
Tema 2.1
Teopus
MpeeioB

V1,32
Y0 02.01,
30 02.01

TECT,
MPaKTUYECKOE
3aJ1aHue

" "

Ouyenka ""omauuno"" cmasumcs,
eciu paboma 8bINOIHEHA 8 NOJIHOM
00véme ¢ cobnroodenuem
Heobx00UMOU NOCIe008aAMENbHOCU
Oeticmauii, 6 omeeme NPasUIbHO U
AKKYypamHo 8bINOJHEHblL 6Ce 3anUcCU U
BLIYUCTCHUSL.

Oyenxa ""xopowo"" cmasumcs, eciu
8bINOIHEHbL MPEeDOBAHUS K OYEeHKe
""omauuno"", no donywenwvl 2-3

Hedouema.

Oyenka ""yooseremsopumenbro
cmasumcs, eciu paboma 8bINOJIHEeHA
He NOJIHOCMbIO, HO 00bEéM
BLINOAHEHHOL Yacmu makKkoe, Ymo
n0360.J5em NOJYYUmMsb NPABUIbHbLLE

pe3yivmamsl U 8b1600bl; 8 X00€
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nposedeHus pabomsl ObLIU
oonyujeHvl OuUOKU.
Oyenka ""neyooenemeopumenvno
cmasumcs, eciu paboma 8bInoIHeHa
He NOJIHOCMbIO UL 00BEM
8bINOJIHEHHOU Yacmu padomul He
no360Jisiem coelamy npasulbHbIX

8b160008.

"

Paznen 2.
Tema 2.2
Huddepennna
JIbHOE
UCYHCIICHUE

V1,V6, 31,32, 33
¥002.01
30 02.01

TECT,
IPAKTHIECKOE
3aJjaHue

" "

Oyenka ""omauuno"" cmasumcs,
ecnu paboma 6blNOIHEHA 8 NOJHOM
00véme ¢ cobooenuem
He0bX00UMOU NOCIE008AMENbHOCIU
delicmeutl, 8 omeeme NPAsUIbHO U
AKKYPAMHO 8bINOIHEHbL 8Ce 3aNUCU U
BbIYUCTCHUS.

Oyenka ""xopowo"" cmasumcs, eciu
8bINOIHEHbL MPEDOBAHUS K OYEeHKe
""omauuno"", Ho donywenwvl 2-3

Hedouema.

Oyenka ""yooeremseopumenvro"
cmasumcs, eciu paboma 6bINOJIHeHA
He NOJIHOCMbIO, HO 00bEM
8bINOIHEHHOU YACU MAKO08, YMO
N0360JI51em NOJYYUNMb NPABUTbHbIE
pe3yibmamasl U 8b1800bl; 8 X00e
nposederus pabomoi ObLIU

oonyujeHvl OuUOKU.

Oyenka ""neyooenemeopumenvHo
cmasumcsi, eciu paboma 6binoIHeHA
He NoIHOCMbIO UTU 00bEM
8bINOJIHEHHOU Yacmu pabomol He
no3eonsiem coenams nPasuIbHbIX

8b160008.

"

Paznen 2.
Tema 2.3
NHurerpansnoe
HCUYUCIICHUE

¥3,V6, 31,32, 33
¥002.01
30 02.01

TECT,
MPaKTUYECKOe
3ajJaHue, Keuc-
3aJa4a

" "

Oyenxa ""omauuno"" cmagumcs,
ecnu paboma 6blNOIHEHA 8 NOIHOM
00véme ¢ cobooenuem
He0bX00UMOUL NOCIe008AMENbHOCIU
Oeticmeauii, 6 omeeme NPasUIbHO U
AKKYPAmHo 8bINOJHEHblL 8Ce 3aNUCU U
BLIYUCTEHUS.

Oyenxa ""xopowo"" cmasumcs, eciu
8bINOIHEHbL MPEeDOBAHUS K OYEeHKe
""omauuno"", no donywenwvl 2-3

Hedoyema.

Oyenka ""yoosremsopumenbro
cmasumcs, eciu paboma 6bINOIHeHa
He NOJIHOCMbIO, HO 00bEM
BbINOJIHEHHOU Yacmu maxkoe, 4mo
N0360JI51em NOJYYUMb NPABUTbHbIE
pe3yivmamsl U 8b1600bl; 8 X00€
nposedeHus pabomsl ObLIU

oonyujeHvl OuUOKU.

nn
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”r.

Oyenka ""neyoosremsopumenvho
cmasumcsi, eciu paboma 8vinoJIHeHA
He NOJIHOCMbIO Ul 00béM
8bINOJIHEHHOU Yacmu padbomul He
no360J151em COenamv NPAGUTbHbIX
6b160008.

"

" "

Ouyenka ""omauyno"" cmasumcs,
eciu paboma 8bINOJHEHA 8 NOJIHOM
006véme ¢ cobnroodenuem
HeobX00UMOU NOCAe008AMENbHOCNU
Oelicmeutl, 8 omeeme NPAsUIbHO U
AaKKypamHo 8bINOJHEHbl Ce 3anUcu U
BbIYUCTCHU.

Oyenka ""xopowo"" cmasumcs, eciu
BbINOIHEHbL MPEeOOBAHUS K OYeHKe

" nn

omauuno"", Ho donywenwvl 2-3

Pazgen 3.
Teaa 3.1 ¥5,32 Heooyema.
) Y0 02.01 TECT, Oyenka ""yooenemsopumenvro”"”
OCHOBHBIG 3 02 01
OHSTHS 0 UZ. MPaKTUYECKOE Cmasumcsi, eciu paboma 6blNOJIHeHd
3aJaHue He NOJIHOCMbIO, HO 00béM
KOMOMHATOPHK N
u BbLINOJIHEHHO YACMU MAKO0E, YMOo
n0360.J151em NoLY4Ums NPAsUIbHbLE
pe3yibmamsl U 8b1800bl; 8 X00e
npogedernus pabomoi ObLIU
oonyujeHvl OuUOKuU.
Oyenka ""neyoosnemeopumenvro"
cmasumcsi, eciu paboma 6binoIHeHA
He NOJIHOCMbIO WU 00bEM
8bINOIHEHHOU Yacmu pabomol He
no3eossiem coenamov nPasuibHbiX
8b160008.
Ouyenxa ""omauuno"" cmasumcsi,
eciu paboma 8bINOJIHEHA 8 NOJIHOM
006véme ¢ cobrodenuem
HeoOX00UMOU NOCIEO006AMENTbHOCMU
Oeticmauii, 6 omeeme NpasUiIbHO U
AaKKYypamHo 8bINOJIHEHblL 8Ce 3anUCU U
P 3 BbLIYUCTICHUSL.
aSHeH . " nr
Tena 3.2 Oyenka ""xopowo"" cmasumcs, eciu
) BbINOIHEHbL MPebOBAHUS K OYEHKe
INCMEHTEI o, 32 TECT ””Ol’l’UluUHO""p HO Oon eHblZ2-3
. MPAKTHIECKOE Hedouema.
BepositHocTel | 30 02.01 - -
" 3aJaHue Oyenka ""yoosenremsopumenbro
cmasumcs, eciu paboma 8bINOJIHEeHA
MaTEMAaTHYECK

OU CTaTUCTHUKU

He NOJIHOCMbIO, HO 00bEM
BbINOJHEHHOU YACMU MAKO8, YUMo
n0360.J5em NOIY4UmMb NPAGUIIbHbLE

pe3yibmamsl U 8b1800bl; 8 X00e
nposedeHus pabomsl OblLIU
oonyujeHvl OuUOKU.
nr.

Oyenxka ""neyoosnemeopumenvro
cmasumcs, eciu paboma 6vINOIHeHa

"
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He NOIHOCMbIO UNU 00bEM
8bINOJIHEHHOU Yacmu pabomol He
n0360J151em COenamv NPAGUTbHbIX
6b160008.

Paznen 4.
Tema 4.1
Martpuiisl u
ONPEACIIUTEIN

V4,32
Y0 02.01
30 02.01

TECT,
IPAKTHIECKOE
3aJjaHue

" "

Oyenka ""omauuno"" cmasumcs,
ecnu paboma 6bINOIHEHA 8 NOJHOM
06véme ¢ cobn00eHuem
HeobX00UMOU NOC1e008ameIbHOCIU
delicmeutl, 8 omeeme NPasUIbHO U
AKKYPAMHO BbINOIHEHbL 8Ce 3ANUCU U
BbIUUCTICHUSL.

Oyenka ""xopowo"" cmasumcs, ecnu
8bINOIHEHbl MPeDOBAHUS K OYEHKe
""omauuno"", no donywenwvl 2-3

Hedouema.

Oyenka ""yoosenremsopumenbro
cmasumcsi, eciu paboma 6bINOJIHeHa
He NOTHOCMbIO, HO 00bEM
BbINOJHEHHOU YACMU MAK08, Ymo
n0360.J15em NOIY4Umb NPAGUIbHbIE
pe3yibmamsl U 8b1800bl; 8 X00e
npogedernus pabomol ObLIU

oonyujeHvl OuUOKU.

Oyenka ""neyooenemeopumenvno
cmasumcsi, eciu paboma 6bINOIHeHA
He NOTHOCMbIO UL 00bEM
BbINOIHEHHOU Yacmu pabomsl He
no360./em coenams NPasuibHbIX

8b160008.

"

"

Paznen 4.
Tema 4.2
Pemenue
CHCTEM
JIMHEMHBIX
anre0panveck
UX YpaBHEHUU

v7,32
Y0 02.01
30 02.01

TECT,
MIPaKTHYECKOE
3aJjaHue

" "

Oyenxa ""omauuno"" cmagumcs,
ecnu paboma 6blNOIHEHA 8 NOJIHOM
00véme ¢ cobooenuem
HeobX00UMOU nOC1e008amMeNbHOCIU
Oeticmauii, 6 omeeme NPasUiIbHO U
AKKYPAamHo 8bINOJIHEHbL Ce 3aNUCU U
BbIYUCTCHUS.

Oyenka ""xopowo"" cmasumcs, eciu
8bINOIHEHbl MPeDOBAHUSA K OYeHKe
""omauuno"", no donywenwvl 2-3

Hedoyema.

Oyenka ""yoosenremsopumenbro
cmasumcs, eciu paboma 6bINOIHeHA
He NOJIHOCMbIO, HO 00bEM
BbINOJHEHHOU YACMU MAK08, YUMo
N0360JI51em NOJYYUMb NPABUTbHbIE
pe3yibmamsl U 8b1800bl; 8 X00e
nposedeHus pabomsl ObLIU

odonyujeHvl OuUOKU.

Oyenka ""neyoosnemeopumenvHo
cmasumcs, eciu paboma 6vINOIHeHa
He NOJIHOCMbIO UIU 00bEM

BbINOIHEHHOL Yacmu pa60mbl He

"

"
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no3eosisiem coenamov NPAGUIbHbIX
8b180008.

4.2 IIpomMe:xyTOUHAS ATTECTANUSA

[Ipomexxyrounast aTrrTecTanus OOYYAIOIIMXCSA OCYIIECTBIACTCS IO 3aBEPUICHUU H3Y4YCHUS
JUCLUILIMHBI U TT03BOJISIET ONPEIEIUTh KAU€CTBO U YPOBEHb €€ OCBOCHUS.
dopma NPOMEKYTOUHOU ATTECTALMHU 110 TUCHUIUIMHE «MaremaTukay - S9K3aMeH.

Pe3yabTarnl 00yyeHus

OueHo4YHbIE CpecTBA
JJIS1 IPOMEKYTOYHOM aTTecTaluu

V1,¥2,V¥3,V4,V5,V6,V7
Yo 02.01, Yo 04.01
31,32,33,34

30 02.01, 30 04.02

Teopemuueckuii 6onpoc:

1. Juddepenunanbupie ypaBHEHHS IIEPBOTO MOPSIKA.
Tunosvie 3a0anusi:

1. 3amana Tabmuma pasMepoB HEKOTOPOW MPOAYKIHH
(d; — JUTHHA HOPOJYKIIHH,
1n; — KOJIMYECTBO MPOIYKIIHIH)

d_ |48 50 52 51 52

n, |5 7 10 5 8

a) Haiitu cnenyromue XxapakTepUCTHKH:

—  pa3max

—  Moay

— MeauaHy

— CcpeaHee 3HaueHue
6) Ha ocHOBe JaHHOTO BapHAIlMOHHOTO Psa COCTaBUTH
psan  pacnpenencHus rae  (d; —ATMHA  TIPOIYKIIHH,
Pi — BEPOSITHOCTD €€ TIOSIBIICHUS )

d |48 50 52 51 52

Pi

Ucnone3ys MS Excel (wnu apyroe momobuoe I10)
MIOCTPOUTH THCTOIPaMMy pacrpeiesieHusl.

B) JlonmyckaeTcs OTKJIOHEHUE IIMHBI JETAIN B IpPEIesax
+1cm. CrangaprHas JiuHa 1mBemiepa S50 com.
[ToacunTaTh BEPOATHOCTH TOTO, YTO JJMHA BBIOPAHHOM
JeTalli HaXOAUTCS B Mpeieiax HOPMBI

2. Vcrionb3ys TabMUIbI IPOU3BOIHBIX U MHTETPAIOB
(B34Th U3 CIIPABOYHMKA) PELIUThH CIEAYIOUIYIO 3a/1a4y.
CKOpOCTb IBMKEHUSI aBTOMOOMIISI MEHSIETCSI 110 3aKOHY
v(it) =2t+1

HaiiTu ckopocTh B MOMEHT BpeMeHH t, yCKOpeHue B
MOMEHT BpeMEHU t M IPONIEHHBIN 3a 9TO BpEeMsI IyTh
(t=2 cek.)

3. O1eHUTH pe3yabTaT, MOJYICHHBIA B XO/I€ PEIICHUS
cUCTEMBI OTHUM U3 MeToJ0B: Kpamepa, ["aycca,
00paTHOI MaTPHIIBI
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2X1 + 3X2 =1
{Xl - 3X2 = —4
4. UccnenoBath (DYHKIMIO U IOCTPOUTD TpaduK y =
x3 — 1.
ITpoBepuTh NPaBUIBLHOCTH IOCTPOEHUS, UCIIONb3YSI
Excel (mmu gpyroe I10)
5. Pemuth MmatpuuHoe ypaBueHue: X = B — 3AB, eciiu

1= (55 )iE=(, )

6. Beruncnure miomanb GUrypsl, UMEIOen BUI:
y=0; x=0;x=2; y = x°.

CocraBuTh 3371a4y Ha OCHOBE PEIIEHUS UCXOIHON
3aJ1a4H.

7. BeIOIHUTE OENCTBUS HAJl KOMIUIEKCHBIMU YHCIIAMMU:
(1+ 2i)?

9. BbuncauTbh HEONPEAEIEHHbII HUHTErpajl METOA0M

3aMEHBI;
J 2xdx
x2+1

Kpurepuu ouenku sx3amena

- «OTIMYHO» - TEOPETUYECKOE COJIEPKAHUE Kypca OCBOSHO MOJIHOCTBIO, O3 Ipo0esoB, yMEHHs
c(OpMHpOBaHBI, BCE MPEIYCMOTPEHHbIE NMPOrpaMMON yueOHbIe 3a/laHUsl BBIIOJIHEHBI, KAUeCTBO MX
BBIIIOJTHEHUS OLIEHEHO BBICOKO.

—«XOopolo» - TEOPEeTUYECKOe COJIEpKAHUE Kypca OCBOEHO IIOJHOCThIO, 0e3 Mpobesos,
HEKOTOpble yMEHHUs C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYyCMOTPEHHBIE IMpPOrpaMMoi yueOHbIE
3aJJaHMS BBITOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUN BBITOJHEHBI C OIIMOKAMHU.

- «Y IOBJIETBOPUTEIILHOY» - TEOPETUYECKOE COAEPIKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIBI
HE HOCST CYILECTBEHHOIO XapakTepa, HEOOXOIUMbIE YMEHMsI paOOThl ¢ OCBOGHHBIM MaTepHajoM B
OCHOBHOM C(OPMUPOBAHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOil OOyueHus y4eOHBIX
3aJJaHU BBINOJIHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 3a/IaHUH coJlepKaT OLIUOKH.

- «HeynoBneTBOpUTENBbHOY» - TEOPETHUYECKOE COAEP>KAHUE Kypca HE OCBOEHO, HEOOXOIUMbIE
yMeHUs He c(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHbBIE 3a/1aHUS CO/IEPKAT IPyOble OMUOKH.
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[Ipunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOTMH, BKJIIOYASA AKTUBHBIE U UHTEPAKTHUBHBIE
METOABbI OBYYEHUA

CJICAYIOMUEC NMEAArOrn4CCKUC TEXHOJIOT' UM

[Ipu mpoBeneHUM TEOPETHUYECKUX M TPAKTHUECKUX/Ta00paTOPHBIX 3aHATUH HCHOIb3YIOTCS

YIIBIOOK,

No Haszpanue [{enb ucnonb30BaHUSA [Inanupyemplii Onucanue nopsjka
n/m | oOpazoBarenb o0Opa3oBaTelbHON pe3ynbTat UCIIOJIb30BaHUs (AITOPUTM
HOI1 TEXHOJIOTUH WCIIOJIb30BAaHUsl | MPUMEHEHUSI) TEXHOJIIOTUU B
TEXHOJIOTUU o0pa3oBaTesIbHO MIPaKTUYECKOU
(c ykazanuem 1 TEXHOJIOTUU npodeccuoHaTbLHON
aBTopa) / NEeATETbHOCTH
AKTHUBHBIC U
WHTEPAKTHUBH
bI€ METOBI
oOyueHus
1 [TpoGiemHoe | YcBoeHHE HE TOTBKO AKTHBHas [TocTranoBka mpoOIEeMbI
oOyueHwue pe3yIbTaTOB HAYYHOTO JeSITETHHOCTD Oco3Hanue (npobnemmbiii
(dx. dpron) | mo3HaHMs, HO M CAMOTO | KQXJIOTO sonpoc, npobiemnasn 3a0aua),
11yTH, iporiecca oOyuarouerocs 00cyxaeHue npooIeMbl B
MOJTyYEHUS ITHX HAa 3aHATHUH,
pe3yJIbTaToB, 00BEKTUBHOE rpynne
dbopMHpoOBaHUE OLICHUBAHUE O6cyxenne Toro, 4To
[I03HABATEILHOM JEATENBHOCTH U3BECTHO IpyIIe 0 npobiemMe —
CaMOCTOSITENIbHOCTH 00y4arolEerocs | aman 6vl306a, AKMYAIU3AYUL
yYEHHKA. Ha 3aHATHH. sHanull
BripaboTka BO3MOXKHBIX ITyTel
pemeHus
BripaboTka miaHa penieHus —
9man 3aKpenieHus Ho8bix
SHAHUL
Pa6ota o c6opy marepuana
CucremaTu3anus 3HaHUN —
9man KOHMpPOJis YCE0eHUs.
3HaHUU
2 3nopoBbecoe | ObecnieueHue CoGmronenue [TpoBenenue
peraroras CaHUTapPHO- ONTUMAIIBHOTO | GU3KYIBTMHHYTOK U
TEXHOIOTUS | [yrHeHIYecKOro BO3/TyIITHO- ¢buskynpTHay3 Ha 3aHATHH(1-2
(H. K. TEIJIOBOTO MUH);
COCTOSIHUS y4eOHOTO .
CMupHOB, pexuma B | OJaronpusTHBIH MUKPOKIMMAT
Al Haiin, HoMeLleHHs (OCBelLIeHHE, ayAUTOPHUH; u TICUXOJIOTHYECKAas
C.I'.Cepukos) HPOBCTPHBaHHe: MoJAIepKaHUE 06CTAHOBKA _ sman
TEMIIEPATYPHbIN PEKHUM U | pabOTOCIIOCOOH B .
UHAMUYECKOU NAy3bl YPOKA
mp.); 0CTH
o0ydJaronuxcs
SEN RN Ha 3aHSATHUH;
«OMOLMOHAIBHBIX CMeHa BHUIOB
PaspsI0K»: IIYTOK, ACITCILHOCTH
Ha ypoke
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FOMOPUCTUYECKUX WU
MOYYUTEIbHBIX
KapTHUHOK, TOTOBOPOK,
HM3BECTHBIX
BBICKA3bIBaHUH C
KOMMEHTApUSIMH | T.II.

o0ydJaronuxcs

Urposas [ToBbIIeHNE MOTUBAIUU | AKTHBH3aLUs DOMoIMOHATIbHAS yCTAaHOBKA Ha
TEXHOJIOT'UA K U3YUYECHUIO MBICIINTEIbHOHN Urpy
(baiibopozios JMCIIATUTHHEL; ACIATCABHOCTH, | [TocTaHOBKA 33124 UTPHI,
a J.B., 3aKpeIUICHUE | .
AKTUBU3AIHS NPaBUJI U YCIOBUI
3onoTapeBa . cucTeMaTru3anu p
MI03HABATEIbHOM . W3aIUs HTPOBBIX
A.B.) O3HABATCIIEHO S sHaHmil m | CcoMsall po
JESITEIIbHOCTH, yMeHuit o | eHcTBui
paciMpCHuC U H3yqaeM()f/'1 HOIIBGIICHI/IG HUTOI'OB UT'PbI
JIOTIOJTHEHNE 3HAHUN TEME. (pedexcus)
oOydaromuxcs 00 enosas uepa —
OCHOBHBIX MTOHATHUSIX U 9Man 3aKpenieHusi HOBbIX
3aKOHAX MaTeMaTHKH 3HAHUL
HNudopmanno | OdecnieueHue nonydenus | HarmsmHoe WuTepHeT — pecypesl, B T 4
HHO- HOBBIX 3HAHHUI, COIIPOBOKICHUE | UCTIOJIH30BAHNUE HHTEPHET-
KOMMYHHKAIl | 3akpenenue yueOHOTO MaTepuasoB opaysepos (Firefox,
WOHHAas
MaTepuaia U KOHTPOJIb; ypoKa InternetExplorer, Google u t1.)
TEXHOJIOTHS (
BUJICOPOJTUKH,
(wappoBbie | Ogecneuenne nponecca e JuIs1 mowWcka, oOTOOpa U
TEXHOJIOTUH) CXEMBL, ’
(AB o0y4deHus B OHJIalH TaGmIIIE); CUCTEMAaTH3AINH
o dopmare ’ uHpOpMaLlUU — Ha 2mane
Hemyposa): P 0oMauiHe20 3a0anusl
OmnnaiiH CBs3b C
aHKeTUPOBaHUE,
H3yuenue u Y4aCTHUKAMH
5 TECTUPOBAHUE — Ha 2mane
UCNONB308AHU .
00pasoBaTEILHO KOHMPOJISl YCBOCHUS 3SHAHULU
A
ugpopmayu To nporecca XpaHenue uHpOpMaLUM —
pIAY (BunEOKOH(EPE Ha amane domauiHezo
U3 UHTEpPHET
HIIUN); 300anusi, NOO2OMOBKU K
HUCTOYHUKOB
(3eKTpOHHBI cemunapy
e yueGHuKH HoBbrmenue Enunelil nmopran MHTEpHET-
06pa3013aTem: MOTHBALNH TECTUpOBaHUS B cepe
HEIA  mopTan 00y4eHuUs! oOpa3zoBaHusl (TpEeHAXKEPHI,
®OI10)

MTTY,
CIPAaBOYHHUKHU
U CJIOBapH);
Hnmepaxmus
Has nooaua u
XpaueHue
uHgpopmayuu
(oHmaitH
OJIUMITHA]IBI,
NIPe3CHTAIHH,
TPAHCIMPOBA

Ounnaiin mocka IDroo — wua
omane NONYYeHUs. HOBbIX
SHAHULL 8 pedcumMe OHAAUH,

BOUOCMoodle  (3memeHTHI
«Yary, «IlocemtaeMocThy, -
Ha OpraHU3aI[MOHHOM JTare
yYpOKa, «JIexmmsy,
«[IpakTyeckoe 3amaHUE,
«'unepccopuikay - Ha smane
3aKpenyieHust HOBbIX
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HUE
BUJICOPOITUKO
B TUTS
MHOTOCTOPOH
HEro
OCBCIIICHUS
TEMBHI,
BU/JICO3AIHCH
JIEKITHM,
MT'HOBEHHOE
pacmpocTpaHe
HUE
Marepuana
MEXTY
CTYJICHTaMH )
Jlucmanyuon
Hoe
obpazoearue
u 8UObL
KOMMYHUKAYU
u (gatsl,
OHJIaNH
KOH(epeHInH
:
3JICKTPOHHAS
1moyTa u T. 11.)

3HaAHUL),

e Discord (pabota 1o
rpymnmam), BeOMHaApHAS
komuara BigBlueButton -
nposedeHue OHAAUH YPoKa

TexHomorus
KPUTHUYECKOT
0 MBIIIJICHUS
(K. TInaxe)

PazButne YMEHHUS
MOJIBEPraTb  COMHEHUIO
JIOCTOBEPHOCTD u
aBTOPUTETHOCTH
uH(pOpMaluu, MPOBEPATH
JOTUKY  JIOKa3aTeNbCTB,
JeNaTh BBIBO/IbI,
IIPUHUMATD PELIEHUS.

AKTUBHM3aIUA
YMCTBEHHOH
NeSTeTbHOCTH;
Ymenue
aHAIM3UPOBATh,
apryMeHTHUPOBAaT
b,
pediekcupoBaTh

Craaus BbI30Ba.

IIPEI0CTABIIEHNE BO3MOKHOCTH
chopmMynupoBaTh TEMY, LIETb,
COCTaBUTH IUJIAH 3aHATHS —
9man 6vl306d, AKMyaIu3ayuu
3HaHuul

Crasius OCMBICTCHUS:
MIOJIy4YEHUE HOBOU
UH(pOPMaIIUU; COOTHECEHHUE €€
C COOCTBEHHBIMU 3HAHUAMU U

YMEHUSAMH — 3MAN OMKPbUMUS
HOBbIX 3HAHUU
Craans pedIeKCUH: IIETOCTHOE

OCMBICIIEHHE U  0000IIcHHE
MOJIy4eHHOW WH(pOpMaIMu Ha
OCHOBE O0OMeHa MHEHHIMHU
MEXIy O0O0ydYaromUMUCs JAPYT C
IpyroM U TpernojaBaTelieM —
nooseoenus

aman umocoe,

OYEHKU 3HAHULL
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NEPEYEHb IPAKTUYECKHUX 3AHATUI

[Ipunoxenue 2

Pa3nesbl/Tembl Tembl npakTH4yeckux/Jadoparopusbix 3auaTuii | KoauvecrBo | TpedGoBanu
4acosB 1 PIroC
C1io
(ymertn)
Pasjnen 1. KommiekcHble ynciaa 4
1.1 KommnekcHple uncna | INpakruueckoe 3anstue Nel AnreOpanueckas 2 y2
dbopMa KOMIUJICKCHBIX 4ucenl. JleficTBusl Haa
KOMIUIEKCHBIMU YHCJIaMH B anreOpanyeckoit
dbopme
IIpakTHueckoe 3aHSTHE No2 2 V2
Tpuronomerpuyeckas (opmMa KOMILJIEKCHOTO
yucIa. Ilepexon ot OJHOU  (OPMBI
KOMIUIEKCHBIX YUCEIl K IPYTOM.
Paznen 2. IluddepeHnuanbHoe 1 HHTErpajabHOEe HCHUCIEHUE 14
2.1 Teopwus npeaeinon [Ipaktuueckoe 3anstue  Ne3. Brlumcienue 2 Vi
npeaenoB. PackpeiTe HEONpEAEIEHHOCTEN
2.2 luddepennmansaoe | [Ipaktudeckoe 3aHsTHE 2 V1,VY6
HCUYHUCIICHUE Ned. TudpdepenupoBanme CIOKHBIX (PYHKIIHIMA
[Tpaktnueckoe 3anstue Neb. IlpumeHenue 2 V1,VY6
MIPOU3BOJTHOM K HCCIIEIOBAHUIO (DYHKITUH.
[Tpaktuyeckoe 3amstue Ne6. I[Ipumenenue 2 V1,V6
IIPOU3BOIHON K PEILLIEHUIO 3a1a4
poeCCHOHAILHON HAIIPaBICHHOCTH
2.3 UnTerpanbpHoe [Tpaktnyeckoe 3anstue Ne7/. Haxoxnenue 2 Y6
UCUHCIIEHUE HEOIpeAeNeHHbIX MHTErpajioB Mo Tabauie
MHTETPAJIOB U METOZOM 3aMEHBI.
[TpakTU4YECKOE 3aHATHE Noe8. HaxoxneHue 2 V3,V6
iomaaen Gpuryp 1 o6beMoB Tel
[Tpaktnyeckoe 3anstue Ne9. Ilpumenenue 2 V3,V6
ONpEENIEHHbIX HHTETPAJIOB K  PELICHUIO
MPUKJIAHBIX 3aJ]1a4.
Pazgen 3. DjieMeHTbI TeOpHHM BEPOSITHOCTEH M MaTeMaTH4YecKoii 6
CTATHCTHKH
3.1. IIpakTHueckoe  3aHsTHE Nel0  Pemenue 2 V5
DJIeMEHTBI KOMOMHATOPHBIX 33124
KOMOMHATOPUKHU
[Ipaktuueckoe 3anstue Nell Pemenue 3amau Ha 2 V5
BBIYUCJICHHUE BEPOATHOCTH C HCIIOJIb30BAHHUEM
3.2 DJICMCHTOB KOM6I/IHaTOpI/IKI/I
DNEMEHTHI TEOPUH
BEPOSITHOCTEH 1 [IpakTHueckoe  3aHsTHE Nel2  BeiOopka. 2
MaTeMaTHYeCKOU YucaoBrle XAPAKTCPUCTUKN BBI60pKI/I. y3
CTaTUCTUKU I'enepanbHasi COBOKYHMHOCTh W BBIOOpOYHAS
COBOKYIHOCTb. OrmpejieieHne  CTaTUCTHICCKUX
pacnpenencHui
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Paznen 4. Jluneiinas anreopa

IIpakTHueckoe 3aHATHE Nel3 [eiictBus ¢ 2 V4
4.1. MaTpHUIIaAMHU
Marpuiisl u

IIpakTHueckoe 3aHATHE Nel4 Brruncienue 2 V4
OIpEAEIIUTENN .

omnpeneauTeNel 2-ro u 3-ro mopsaka
4.2. [Ipaktuueckoe 3anstue Nel5 Pemenune cucrem 2 Y7
CucTeMbl TUHEHHBIX JIMHENHBIX ypaBHeHU MeTogoM Kpamepa
anredpanvecKux [IpakTrueckoe 3amstie Nel6 PemieHume cucrem 2 V7
ypaBHEHMI JIMHEHHBIX ypaBHEHUM MeToaoM ["aycca
UTOI'O 32
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OBPA3OBATEJIbHBII MAPHIPYT

ITpunoxxenue 3

Kontpomupyem
KoHntposbHas He(gg;ief M Kontpomupyemsie Ouenounbre cpeacTsa
TOYKA . pe3ynbTaThI
y4aeOHOI
JIACIIUILTUHBI
Nel Pazgen 1. KonTponbhas 1. Tect
Komruiekcusie | Y231, 32 pabora Nel 2. Ilpaktuyeckas
qyucia Vo0 02.01, paborta
30 02.01 (HpaKTI/I‘-IeCKOC
3a/IaHKE)
No2 Pasznen 2. KonTponbhas 1. Tect
Hubdepenmman | Vi, V3, V6, pabota No2 2. Keiic-3amaua
BHOE U 31,32, 33 3. TIpaKTHYECKOE
WHTETPAITBHOE Vo 02.01 3aJlaHue
HNCYUHUCIICHUC 30 02.01
Ne3 Paznen 3. KonTponbHas 1. Tect
DJIEeMEHTBI V5,32 paborta Ne3
Teopun Vo0 02.01
BEPOSITHOCTEH U | 34 (2,01
MaTeMaTu4decKa
sl CTAaTUCTHKA
Ned Pazgen 4. v4,V7,32 KontponbHas 1. Tect
JIuneiinas Vo0 02.01 pabota Ned
anrebpa 30 02.01
NeS [lommyck kK | V1, V2, V3, V4, | [loprdonuo 1. IIpaktuueckue
muddepenmp | V5, V6, V7 3a/laHus
OBaHHOMY 31, 32,33, 34
3a4ery Y0 02.01 2. Tectol
30 02.01
3.  KouTpoabsHbIe
paboThI
[TpoMexyToUH | 3K3aMEH V1, V2, V3, V4, | Dx3aMeHalllOHHEIC
as aTTecTaius V5,V6,V7 OMJICTBI 1. Tect ®BIIO
31, 32,33, 34 2. Tumnosslie
Vo0 02.01 MPAKTUYECKHUE
30 02.01 3aJaHus
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JUCT PETUCTPAIIMUA U3MEHEHUI U TOMOJIHEHUM

Paznen paboueii
POrPaMMBI

Kparkoe conep:xanue
W3MEHEHMsI/ IOTIOJIHEHUSI

[ara, Ne
MPOTOKOJIa
3acelaHust

TTK/ITIK

Iloamuce
npeacenaTen
s TTK/TIHK
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