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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
MOJrOTOBKU CIELHUAIMCTOB CpeAHEero 3BeHa 1o cnenuaibHoctu 22.02.01 Metautyprusi 4epHbIX
MeTayioB. Pabouas mporpaMmma cocraBieHa JUisl O9HON (POPMBI OOyUICHHSI.

1.2 MecTo AMCUUILUIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIENHAJIMCTOB CPeaHero
3BEeHA

VYuebnas aucuuiuiiHa «MaremaTuka»
€CTECTBEHHOHAYYHOMY y4eOHOMY LIUKITY.

OcBoeHunto y4eOHOW AUCHUIUIMHBI MPEIIIeCTBYeT u3ydeHue y4yeOHbix mucuuruma [1J1.01
Maremaruka.

JucuumumHa «MateMaTHKay SBISETCS MPEIIISCTBYIOMEH TSt U3y4eHHUs CIETYIONINX y4eOHbBIX

OTHOCUTCS K K MaTeMaTHYecKoMy U oOmemy

IUCHUIUIMH, mnpodeccuoHanbHbix  Moxyneit: MJIK 01.01 VYmpaBneHue TEXHOIOTMYECKUMU
mpoiieccaMy  MPOM3BOJCTBA YyryHa U KoHTposib 3a Humu; MJK 01.02 VYmnpasnenue
TEXHOJIOTMYECKUMHU TIpOlleCCaMU TMPOM3BOJACTBA CTaJIM MU KOHTpodb 3a HuMmu, MK 01.03

VYnpaBieHne TEXHOJIOIMYECKHMMH MpPOIlecCaMH MPOU3BOACTBA CTalH, (PeppOCIIaBOB W JIUTATyp B
anekTpornieyax u KoHTpoib 3a Humu; MJIK 01.04 Texnonormdeckoe oOOpyIOBaHUE IIEXOB IO
Ipou3BOJCTBY 4depHbIX MerauioB; [IM.01 Benenue texHosormyeckoro Imporecca MpPOU3BOJCTBA
YepHBIX METaJUIOB (4yr'yHa, cTajau U (peppocCIIaBoOB).

1.3 ey ¥ IUIaHUpPYEMbIe Pe3yJbTAThl 0CBOCHUS AHCHHUILINHBI:

CopepxaHue IUCUUIUIMHBI OPUEHTHUPOBAHO Ha IOArOTOBKY OOYyYaroOlUMXCs K OCBOEHHUIO
npodecCHOHANBHBIX MOAYJIEH MporpaMMbl TMOJATOTOBKM CIEUUATMCTOB CPEIHEr0 3BEHA 10
CHEIHAIbHOCTH U OBJIAJICHUIO CIEAYIOIUMHU IPO(EeCCUOHATBHBIMU U OOLIMMH KOMITETEHIUSAMU:

I1K 1.1. OcymiecTBasATh TEXHOJIOTUYECKUE ONEPAIIUH 110 TPOU3BOICTBY YEPHBIX METAIIJIOB.

[1IK 1.2. Ucionp30BaTh  CUCTEMBI ~ aBTOMATHYECKOTO  YIPABJICHUS  TEXHOJIOTHYECKUM
ITPOLIECCOM.

[1K 1.3. OkcrmyaTHpoBaTh TEXHOJIOTUYECKOE M TOABEMHO-TPAHCIOPTHOE OO0OpYAOBaHHE,
obecreynBarolee MpoLecc MPOU3BOACTBA YUEPHBIX METAUIOB.

I1K 3.2. YdacTBOBaTh B 00CCIICUCHUU U OI[EHKE YIKOHOMUYIECKOU 3()(DeKTHBHOCTH.

1K 3.3. OdopmiaTh pe3yabTaThl SKCIIEPUMEHTATBHONW U UCCIIEJ0BATENIBCKOM e TETbHOCTH.

OK 2. MHcrnonb3oBaThb COBpPEMEHHBIE CpEICTBAa IOMCKA, aHalU3a W HHTEpIpeTaluu
uHpopmanud, U WHGOPMAIMOHHBIE TEXHOJOTHH Ui BBIMOJTHEHUS 3a7ad MNpodecCHOHATbHON
NeSITENIbHOCTH

OK 4. D¢ dexTrBHO B3aUMOIEHCTBOBATh M pabOTaTh B KOJIJICKTUBE M KOMaH/IE

Koo IIK/ OK

Ymenua

3nanusn

K 1.1, IIK 1.2, TIK
1.3, 11K 3.2, [IK 3.3,
OK 02

V1 ananu3upoBaTh CIOKHBIE
(GYHKIIUU U CTPOUTH UX IpaduK;
V2 BBINOIHATH A€HCTBUS HAJ
KOMIIJICKCHBIMH YHCJIaMU,

V3 BBIYHCIIATDH 3HAYCHUS
r€OMETPUUYECKUX BEINYHH;

V4 npousBoauTh onepanuu Haj
MAaTpUILIAMU U ONIPEIETUTENSIMU;
V5 pemate 3a1a4 Ha BBIYUCIIEHNE
BEPOATHOCTH C UCIIOJIb30BaHUEM
3JIEMEHTOB KOMOMHATOPUKHU;

V6 pelarh NPUKJIIAIHbIE 3a1a41

31 ocHOBHBIE
MaTeMaTHYECKUE METOIbI
pelleHurs PUKIATHBIX 3a1a4;
32 OCHOBHBIE IOHATHS U
METO]IbI MATEMATHIECKOTO
aHasn3a, TMHEWHOH anreOpsl,
TEOPHIO KOMITJIEKCHBIX
YKCes, TCOPHH BEPOSTHOCTEH
¥ MaTeMaTUYECKOU
CTaTHCTUKH;

33 OCHOBBI HHTEIPAJIBLHOTO U
nruddepeHIaIbHOTO
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C MCTIOJIb30BaHUEM 3JIEMEHTOB
Qg QepeHInaIbHOro 1
MHTETrpalbHOTO UCUUCIICHHIA;
V7 pemiath CUCTEMBI JIMHEHHBIX

YPaBHCHHI Pa3IMYHBIMHA METOJIAMHU;
VYo 02.01 onpenensates 3amauu s
MOMCKa HH(POPMAITUH;

HCYHCIICHUS;
34 poib U MECTO MATEMATUKHU

B COBPEMECHHOM MHpE [IPU
OCBOCHUH
npodecCHOHATBHBIX
JTUCITUILIAH U B cepe
npodeccHoHATBLHOM
JESITeIbHOCTH.

30 02.01HoMeHKIaTYpa
UH(OPMAIIMOHHBIX
HUCTOYHHKOB, TPUMECHSIEMbBIX
B Mpo(heCCHOHANbHON
JeSATEIbHOCTH;

K 1.1, IIK 1.2, TIK
1.3, 11K 3.2, [1IK 3.3,
OK 04

V1,VY2,Y3,V4,Y5,V6,V7
Yo 04.01 opranu3oBsIBaTh paboTy
KOJUICKTHBA U KOMaH/IbI;

31, 32, 33,34

30 04.01 ncuxonoruyeckue
OCHOBBI J€ATEILHOCTH
KOJIJIEKTHUBA,
[ICUXO0JIOTHYECKHE
OCOOCHHOCTH JINYHOCTH,




2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1 O0bem yueOHOM AMCUMINIMHBI M BUABI Y4eOHO# padoThl

Bun yueOHoii padoThl O0bem yacoB
O0bem 00pa3oBaTeJIbHOM NPOrPaAaMMbI Y4eOHOM U CIUTIINHbBI 72

B T.4. B (hopMe NPAKTHYECKOH MOATOTOBKH He npedycmMompena
O6si3aTeIbHAS AyAUTOPHAS yueOHas HArpy3Kka (Bcero) 48

B TOM YHCIJIC:

JIEKLUHU, YPOKH -

IIPAKTUYECKUE 3aHITUS 48

nabopaTopHbIC 3aHATHS He npedycmompenda

KypcoBas paboTa (IIpOeKT) He npedycmompena

CamocrosiTeJibHas padoTa 24

dopma NPOMEKYTOUHON aTTeCTalluu - OupdepeHyuposantvlii 3auem




2.2 TemaTn4yecKkuii IVIaH U cofepkaHue y4eOHOM qucHUIUINHBI «MaTeMaTHKa»

Oo0beM, akaja. 4
/ B TOM 4HCJIE B

Koabl ocBanBaeMbIX

HaumenoBanue Copaepxxanue yueOHOTro MaTepuasa (popme ) Kox OK/IIK S TeMEHTOR
pa3/iesioB U TeM U (popMBbI OPraHU3al UM JeSITeIbHOCTH 00YyYAIOIIMXCS | MPAKTHYECKOH .
KOMIIeTeHI U
NOJATOTOBKH,
aKaj.4.
1 2 3 B 6
BXxoaH0# KOHTPOJIb 2 OK 2
Pa3nes 1. KomniiekcHble ynciia 9
Tema 1.1. CopepxaHue yaueOHOro Marepuana 6
KoMniiekcHbie I.IlonsTue  koMmIuiekcHoro  yucna. JledictBus  Hajg IIK1.1,IIK 1.2, 31, 32
yucaa KOMIUIEKCHBIMU ~ YHCIIaMd B  ajredpanyeckoil ¢opme. IIK 1.3, TIK 3.2,
Pacmmmpenune nonstus uncna. OcHOBHas TeopeMa aiareopsl. MK 3.3 3002.01
Omnpenenenne KOMILIEKCHOTO 4Kciia. Pernienre kBaapaTHBIX OK 2

YpaBHEHUH ¢

OTPHULIATENIbHBIM  JUCKpPUMHUHAHTOM.  AnreOpanyeckast
dbopma KOMILIEKCHBIX YUCEIL. [evictBus HaJ
KOMIIJIEKCHBIMH YHCJIaMH B ainredpanyeckoi popme.
2.TpuroHomerpuueckas ¢GopMa KOMIUIEKCHBIX YHCEI.
JeiictBus HaJl KOMILJIEKCHBIMU YUCIaMHU B
TPUTOHOMETPHUUECKOH (opMe.

Onpenenenust MOyl U apryMEHTa KOMIUIEKCHOTO YMCIIa.
Tpuronomerpuueckas (bopMa KOMIUIEKCHBIX YHCE.
JleicTBUSL yMHOXEHUS, ENEHUS , BO3BEIECHUS B CTENIEHb U
U3BJIEYEHHE KOPHS U3 KOMIUIEKCHOTO YHCIIa.
3.Iloka3zarenbHas ¢opmMa KOMIUIEKCHBIX uucen. Popmyna
Oitnepa. JlelicTBUST HaJa KOMIUIEKCHBIMM 4YHUCIaMU B
MoKa3aTenbHOU (opMme.




JleiicTBUsL YMHOXEHUS, IEIICHUS , BO3BEICHUS B CTEIICHb U

U3BJICYEHHE KOPHS U3 KOMIUIEKCHOT'O YHCIIa.

[Tepexom oT oHOM POPMBI KOMIUIEKCHBIX YHCET K APYTOH.
Anroputm nepexozaa oT anreOpanyeckon K
TPUTOHOMETPUUECKOM M TOKaszaTelbHOM  opmam
KOMIUIEKCHBIX YHCEIL.

B Tom uucie npakTH4eCKUX 3aHATUN 6
[Tpaktnueckoe 3ausitue Nel AunreOpanueckas Qopma y2
KOMIUIEKCHBIX ~4ucesl. JIeHCTBUS Hal KOMIUIEKCHBIMHU 2 Vo 02.01
YHCJIaMH B aJireOpandeckoit popme
[TpakTiaeckoe 3ansatue Ne2 TpuroHomerpuueckas (opma v2
KOMIUIeKCHoro uwmcna. llepexoq ot  omHOM  (opMbl 2 Vo 02.01
KOMIUIEKCHBIX YUCEI K IPYTOM.
[Tpaktudeckoe 3ansatue Ne3 JleiicTBUSI HaJ KOMILIEKCHBIMHU y2
YHCclIaMU B TPUTOHOMETpPUYECKOU (hopme. 2 Vo 02.01
CamocrosarenbHas pabota oOydaromerocs BbinoaHuTh
JOMAIITHIOI0 ~ KOHTPOJbHYIO  paboTy  «/leiicTBus ¢ 3
KOMILUIEKCHBIMH YHCJIAMU B TPUTOHOMETPpHUUECKOU popme)»
Pa3nea 2. luddepeHnuanbHoe M HHTErpajabHOE HCYHCICHHE 31
Tema 2.1. CopepxaHue yaeOHOT0o MaTepuana 6
Teopusi npenesioB u | [lpenen ¢ynkuun. OCHOBHBIE TEOPEMBI O MIpeJeNax. K 1.1, IIK 1.2, 32
HeNpepbIBHOCTH 3ameyaresbHbIE TPEIEIbI. 1K 1.3, TIK 3.2,
[TonsTust mpenena  YHCIOBOM — MOCIEAOBATEIbHOCTH. MK 3.3 30 02.01
[TonsiTust OEeCKOHEYHO MaNbIX M OECKOHEYHO OONBIINX OK 2 30 04.01
BEJIMYHH. Teopemsbl 0 npeaenax. PackpsiTne -
HEOIpeAEIEHHOCTEN. 3aMedaTeIbHbIe IPEIEIbI. OK4
HenpepsiBHOCTD (pyHKITMU. TOUKH pa3pbiBa. ACUMIITOTHI.
[TonsiTHie HEMPEPHIBHOCTH (PYHKIMH B TOUKE. BUabl Touek
paspbiBa. YpaBHEHHS aCUMIITOT.
B TOM yncne npakTH4eCKUX 3aHATUI 6
[Ipaktuueckoe 3amsitue Nod. BeruncieHue mpeaesos. Vi
PackpeiTe HeonpeneneHHocTeN 2 Vo 02.01
Yo 04.01




[Ipaktueckoe 3anstue NeS. IlepBblii 3ameuaTenbHbBIN Vi
npenen. Bropoil 3amedaTenbHbIi peaes Vo 02.01
Yo 04.01
[Tpaktuyeckoe 3anarue Ne6. AcumnToTsl QyHKIUU. TOUKH Vi
pa3pbiBa Yo 02.01
Yo 04.01

CamocrostenbHas pabota oOydwaromerocst BBIIOTHUTH
pacueTHO-rpaduyeckyto padoty «Mccnenopanue GyHKIHN
Ha HEMPEPBIBHOCTHY;

Tema 2.2.

CopepxaHue yaueOHOro Marepuana




JAnddepennuanbuoe
HCYHUCIeHHe

1. [Tousitue CIIOXKHOM GyHKIHH. [IpaBuio
TuQepeHIIMPOBAHUS CIIOKHON (PYHKIINH.

[TonsiTus sneMeHTapHOM M clokHOW (yHkiui. [IpaBuna
muddepentmpoBanus.  uddepeHuupoBaHue  CIOXHBIX
CTEMEHHbIX U MOKAa3aTeNbHbIX (YHKIUI

2 . IuddepeHnmpoBanne CI0KHON QYHKITUH.
[Ipon3BOgHBIE  CIIOKHBIX  TPUTOHOMETPUYECKUX U
00paTHBIX TPUTOHOMETpHUecKuX (yHKumiA. [IpousBogHBIC
CJIOKHBIX JIOTAPU(PMUUECKUX (PYHKIIHIA.

3. Iuddepennnan GyHKIAH.

[Tonstue  nuddepennmana  Qynkuuu. [Ipumenenue
muddepeHnmrana K IpuOIMKEHHBIM BEIYHCIICHHSIM.

4. [IpumeHeHue MPOU3BOIHOM MPHU HCCIeA0BaHUN (HYHKIUI
Y TIOCTPOEHUU TPaPHUKOB.

UccnenoBanme  ¢GyHKIMA  HA  MOHOTOHHOCTH U
OKCTPEMYMBI, Ha BBINYKIOCTh U BOTHYTOCTh, TOYKH
neperu6a. Haxoxxnenue acumnrtot. [octpoenue rpaduxos.
@U3NYECKUI CMBICT  TEPBOM W BTOPOM MPOU3BOTHOM.
['eomeTpruecknii CMBICT IPOU3BOIHOM.

5. IlpumMeHeHne TPOU3BOJAHON K HUCCIEIOBAHUIO CIOMKHBIX
(GyHKIHIA.

HccnenoBanue  CIOXKHBIX  (QYHKIMA M TOCTPOCHHE
rpaduxoB. HaxoxaeHne acuMIToT.

6. IlpumeHeHUEe MPOU3BOJHOM K PEIICHUIO NMPUKIIATIHBIX
3azad.

Pu3nyecKul U TEOMETPUYECKUM CMBICH IPOU3BOJHOM.
Pemenue 3amau Ha HanOO/bIIEE W HAaMMEHBIIIEE 3HAYECHUS
(GYHKIINH ¢ TPAKTUYECKUM COJIEP KaHUEM.

MK 1.1, K 1.2,
K 1.3, TIK 3.2,
MK 3.3

OK 2

OK 4

31,32, 33

30 02.01
30 04.01

B TOM 4nclie MpakTHYECKUX 3aHATUI

[IpakTrueckoe 3aHATHE No7. IupdepennupoBanne
CJIOKHBIX (PYHKIIMHA

VI1,VY6
Y0 02.01
Yo 04.01

[Tpaktudeckoe 3ansTre Ne8. [IpuMeHeHHe MPOM3BOAHON K

V1,V6
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UCCJICIOBAHUIO (PYHKIIHIA. Y0 02.01
Yo 04.01
[TpakTueckoe 3anarue Ne9. [IpumeHeHne Mpou3BOAHON K V1, V6
pELIeHHIO 3a/1a4 PO eCCHOHATBLHON HAIPABIEHHOCTH 2 Vo 02.01
Yo 04.01
CamocrostenbHass ~ pabota  oOywaromerocs  Pemmuth
JIOMAIITHIOO KOHTPOJIbHYIO paboty o TeMe 3
«MccnenoBanne QyHKIIUN U IOCTPOCHHUE TPa(QUKOBY.
Tema 2.3. CopepxaHue yaueOHOro MaTrepuana 10
HNuTerpanbHoe 1. Heonpenenéunuslii MHTETpai U €ro cpoiicTBa. Tabiuia IIK 1.1, IIK 1.2, 31,32, 33
HCYHUCJIeHHe UHTETpaIoB. MeTobl HHTETPUPOBAHHUSL. 1K 1.3, TIK 3.2,
Onpenenenne mepBooOpasHoi (ynkumu. Teopema o MK 3.3 3002.01
epBOOOPa3HOI GyHKIMH. Omnpenenenne OK 2 30 04.01
HeonpeneneéHHoro uHTerpaita. CBocTBa HEONPEAEIEHHOTO
UHTErpasia. MeToa HemocpeACTBEHHOTO HHTETPUPOBAHHUS. OK 4
MeTo1 MOCTaHOBKH.
2. MeTon 3aMeHbI IEPEMEHHOM.
HaxoxaeHne HeONpenesNeHHbIX WHTErpajoB  METO/I0M
MO/ICTAHOBKH.
3.0mnpenenéHHblii UHTETpAlL. )
Onpenenenue  omnpeaeneHHoro uHTerpana.  CpoiicTBa
ONPENEICHHOT0  HMHTErpasa. @opmyna  Hsrorona-
JleitOHua. MeToa HEMOCPEICTBEHHOTO WHTETPUPOBAHUSI.
MeTo/1 MOICTaHOBKH.
4. MeToJ MHTErpUPOBAHUS 110 YACTSIM.
5..IlpunioxkeHnst onpeeICHHOr0 HHTErpaa.
[lonatne  KpuBONMHEWHOM Tpamemuu W (opmyna
HaxoxjaeHusa e€ ruiomanu. [IpumeHeHue uHTErpana mpu
pEIICHNN T€OMETPUUECKUX 3a7a4
B TOM 4nclie MpakTHYECKUX 3aHATUI 10
[IpakTuueckoe 3aHIATHE Nel0. Haxoxnenne V3, V6
HEOTpeAENIEHHBIX MHTErPAlOB MO TaOJHIIE WHTETPAIOB U 2 Vo 02.01
METOAOM 3aMCHBI. Vo 04.01
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[TpakTHueckoe 3aHATHE Nell. Haxoxnenne V3, V6
HEOIPECICHHBIX HHTErPaIOB METOAOM WHTETPUPOBAHUS 2 Vo0 02.01
10 4acCTAM Vo 04.01
[TpakTueckoe 3ansatue Nel2. HaxoxaeHue onpeneneHHbIX ¥3,V¥6
MHTETPAJIOB PA3IUYHBIMUA METOAMHU 2 Vo 02.01
Yo 04.01
[Tpaktnueckoe 3anstue Nel3. HaxoxneHue 1uiomanei ¥3,V¥6
¢buryp u o00beMOB TeI 2 Vo 02.01
Yo 04.01
[TpakTiueckoe 3ansaTtue Neld. [IpumeHneHue onpeneaeHHbIX Y3, V6
MHTETPAJIOB K PEIICHUIO PUKIIAIHBIX 3a/1a4. 2 Vo 02.01
Yo 04.01
CamocrosarenbHas pabota oOydaromierocs: BbIogHUTE
pacueTHo-Tpaduueckyro padoTy «HaxoxkneHue ruiormiaaei 3
TUIOCKUX (QUTYP»
Pa3nes 3. OCHOBBI TEOPHH BEPOSATHOCTEH M MATEMaTHYECKOM CTATHCTHKH 12
Tema 3.1. Copepkanne y4eOHOro MaTepurana 2
DJ1eMeHTBI 1.OcHOBHBIE TOHSATHS KOMOWHATOPUKH: pa3MEIICHHS, IIK1.1,IIK 1.2, 32
KOMOUHATOPUKH coyeraHusi, nepectaHoBkU. Dopmynsl nojcuéra YHcaa IIK 1.3, TIK 3.2,
KOMOWHAINI. } MK 3.3 30 02.01
Ornpeznenenne pa3MelleHnil, COYeTaHUN U MEPECTaHOBOK. OK 2 30 04.01
[Ipocreiimue 3a1a4n Ha TOICYET YHCIIa KOMOWHAIIMM. OK 4
B TOM uncne npakTH4ecKux 3aHATHH 2
[Tpaktnueckoe 3anstue Nel5 Pemenne kKoMOMHATOPHBIX ¥5
3a/1a4 Y0 02.01
2 Yo 04.01
CamocrostenbHas paboTta oOywaromerocsi BrinonaHeHue
KOHTPOJIbHOM paboTel 1o Teme «lIpukinagHble 3agaun Ha 3
BBIYHUCIICHHE YK CIa KOMOMHALIUI
Tema 3.2. Copneprkanne y4eOHOTo MaTepuasa 4
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JiIeMeHTbI TEOPUHU
BEpPOSATHOCTEN U
MaTeMaTH4YeCKOH
CTATUCTUKH

1. IIpeamet Teopum BepositHocTel. [loHsATHE O CiydaitHOM
COOBITHH.

OnpezenieHne  CIydaiHOro COOBITHS. Buasl  coObITHIA:
JIOCTOBEPHOE  COOBITHE, TPOTHUBOIOJIOKHBIE COOBITHSA,
HEBO3MOKHOE coObITHE COBMECTHBIE COOBITHSA,
HECOBMeCTHbIe coObITH.  Kiaccuueckoe ompeneneHnue
BEPOATHOCTH CIIYYalHOT'O COOBITHS

2.Ci10X€HHE U YMHO)KEHHE BEPOSTHOCTEM.

.OmnpeneneHue NTPOU3BEIEHUS U CYMMBI COOBITUH
Teopembl 0 mpousBeAeHUH U cymMMme coObiTHil. Cymma
BEPOATHOCTEH JBYX MPOTUBOMOIOKHBIX COOBITHH.

3. [IlpencraBnenne naHHBIX (TAOMUIBI, JAWATPAMMBI,
rpadukn). Beroopka. UnciioBble XapaKTepUCTUKH BHIOOPKH.
[Ipeamer Maremaruueckoil cTaTUCTUKHU. CTaTHCTUYECKHE
naHHble. ['eHepanbHas COBOKYIIHOCTb M BBIOOpOYHAs
COBOKYITHOCTB. OCHOBHBIC BUIBI BEIOOPOK. [IpocToit oTOOp.
Tunuuneiii  ot6op. Mexanuueckuii or6op. CepuiiHbIii
oT0op. ['pynnuposka CTATUCTUYECKUX JTAHHBIX.
Omnpenenenue CTaTUCTUYECKUX pacnpezeneHui.
I'eomerpuueckas MHTEpIpETaLNs CTATUCTUYECKUX
pacrpeiesieHnuii BBIOOPKH.

MK 1.1, K 1.2,
K 1.3, TIK 3.2,
MK 3.3

OK 2

OK 4

32

30 02.01
30 04.01

B TOM yncie npakTM4eCKuX 3aHATHN

[Ipaktuueckoe 3ansatue Nel6 Pemenue 3agau  Ha
BBIYHCIICHHE BEPOSITHOCTH C HCIOJIb30BAHHEM JJIEMEHTOB
KOMOWHATOPUKH

v5
VY0 02.01
VYo 04.01

[Ipaktnueckoe 3anstue Nel7 Boibopka. Yucnobie
XapaKTEepUCTHKHN BBIOOPKH. ['eHepanbHas COBOKYIHOCTh U
BbIOOpOYHAS COBOKYITHOCTb. Onpenenenne
CTaTUCTUYECKUX PAaCIpPECIICHUN

Y5
¥002.01
Y0 04.01

CamocrositenpHas pabota oOyuaromerocs: PemmuTs keic-
3alady Ha 3HAHWE  CTaTHCTUYECKUX  BEIUYUH U
BEPOSATHOCTEM

Pa3nea 4. JIuneiinas aaredpa

18

Tema 4.1.

\ Copnepkanne ydeOHOro MaTepuana
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MaTpuubl u 1. Marpuus!. /lelicTBus HaJ MAaTPULIAMH. K 1.1, IIK 1.2, 32
onpeaeauTen Ilonstue wmarpunel. Bunaer Marpun. JledcTtBust Han K 1.3, TIK 3.2,
MaTpHUIlaMH. TIK 3.3 3002.01
2.MatpuuHble ypaBHEHHUS. OK 2 30 04.01
PelieHne MaTpuyHbIX YpaBHEHHUM.
3.0mnpenenurenu BTOPOro U TPEThero nopsaakoB. CBoiicTBa OK4
onpeaeuTeNeH.
Omnpenenenue omnpeaenutess Broporo nopszaka. IIpasuiio
BbluMClIeHUs.  OmnpeneneHue  ONpeleiuTeNsl  TPEThEro
nopsaka. @Popmyna  ans BbrumcieHus.  CpoiicTBa
OIpEICIINTENEH.
4.0npenenurenb N-TO TOPSIKA.
Munopet u anreOpanueckue gomoiHeHus. [loHsTue
ONpeAeNuTeNsl MPOU3BOJIBHOIO TMOpsAaKa. Boruncinenue
ONpeJIeTUTENEH YeTBEPTOro NopsJIKa.
B TOM yncne npakTM4EeCKUX 3aHATHN
[Ipaktuueckoe 3anstue Nel8 JleiicTBus ¢ MaTpuiaMu V4
Y0 02.01
Yo 04.01
[TpakTueckoe 3ansaTue Nel9 Breruncnenue omnpenenureneit V4
2-T0 ¥ 3-TO TopsiAKa Y0 02.01
Yo 04.01
CamocrosarenbHass  pabora  oOywaromerocss — Pemuts
JIOMAIIHIOO KOHTPOJIbHYIO paboty o TeMe
«OnpenenuTenn»
Tema 4.2. Coneprkanue yueOHOro MaTepuasa
Cucremsl 1.Cucremsl nHeNMHBIX ypaBHeHHH. Meton Kpamepa. K 1.1, IIK 1.2, 32
JIMHEHHBIX [lonatue cucteMbl JIUHEHHBIX ypaBHEeHHU. OgHOpOIHAs 1K 1.3, TIK 3.2,
ajredpanyecKux CUCTeMa JMHEWHbIX YypaBHeHHil. CoBMecTHas cucTeMma. MK 3.3 30 02.01
YpPaBHEHU HecoBmectHas cuctema. OnipeziesieHHast U HEonpeaeieHHas OK 2 30 04.01
cucrteMbl. PemreHne cucTteM JIMHEWHBIX YPaBHEHHW IIO OK 4

dbopmynam Kpamepa.
2.Merop I'aycca.
Mertoa 1OCIEeI0BATENbHOIO MCKIIOUEHUS TEPEMEHHBIX.

14




Pemienue cucrem Tpex JIMHEHHBIX YpPaBHEHHUM METOAOM
l'aycca.

3.PemieHre cucteM JIMHEWHBIX YpPaBHEHUH METOJOM
l'aycca.

Pelienue cucrtem 4eTbipex TMHEHHBIX YPaBHEHUM.
4.06parHast MaTpHIia.

[Tonsitue oOpatHoit Matrpuilbl. CrnocoObl BBIYMCICHHS
00paTHON MaTpHULIBI.

5.MaTpu4HbIil METO/I.

OOparnass Marpuma. Crnoco® HaxXOXKICHHUS OOpaTHOM
MaTpullbl. Pernenune cucreM IJMHEHHBIX YpaBHEHUH C
MIOMOIUIbI0 0OpPaTHON MaTpPUIIBL.

6.Pelienne cucreM JIMHEWHBIX YPaBHEHHUM, HMEIOIINX
OECKOHEYHOE MHOYECTBO PEIICHUMN.

[TonsiTrie HeonpeeneHHoM cucTeMbl. basucHbIE pereHus.

B TOM yncie npakTM4eCKuX 3aHATHN

[Ipaktuueckoe 3ansatue No20 PemieHue cucteM JIMHEMHBIX v7
ypaBHeHu MeTtosioM Kpamepa Vo 02.01
Yo 04.01
[Tpaktuyeckoe 3ansTHe Ne2l Haxoxnaenue oOpaTHOMR vi7
MaTpHUILIbI Y0 02.01
Yo 04.01
[IpakTnueckoe 3ansitue Ne22 PemieHue cucteM JIMHEHHBIX yi
yYpaBHEHHUI METOZ0OM 00paTHON MaTPHIIbI Vo 02.01
Yo 04.01
[IpakTnueckoe 3anarue Ne23 PelieHne CUCTEM JMHEUHBIX V7
ypaBHeHUM MetozioM ["aycca Vo 02.01
Yo 04.01
[Ipaktnueckoe 3ansatue Ne24 PenieHne CUCTEM JIMHEHBIX vi7
YpaBHEHUN pa3IMYHBIMU CIIOCOOAMHU Vo 02.01
Yo 04.01

CamocTrosaTenbHass  pabora  oOyuwaromerocs:  Pemuth
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JIOMAIITHIOID KOHTPOJIbHYIO pabory mo Tteme «Pemenue
CHCTEM JINHEHHBIX YPaBHEHUH Pa3IMYHBIMHU CIIOCOOAMI)

Bcero:

72
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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 :
anexktpounsiid. - 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. XKyp6enko, I'. A. Hukonosa [n
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
obpazoBanusi / U. 0. Cenpix, FO. b. I'pebenmukoB, A. HO. [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 (mara 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
noctymnHbl 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 odbpazosanus. http://www.digital-edu.ru/

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

7. CIIO B poccwuiickux mkonax: komanga ALT Linux paccka3biBaeT 0 BHEIPSHUH CBOOOJIHOTO
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 00ecledeHre CAMOCTOSTEeIbHOI padoThl 00y4aKOLIUXCH

CamocrositenbHas  paboTa  sBIseTCS  00sA3aTeNBbHOM AN KaXaoro  oOydaromierocs.
CamocrosTenbHas pa60Ta MOKCT OCYHICCTBIATHECA UHAWBUAYAJIIBHO WJIW I'PYHIIAMH B 3aBUCUMOCTH OT
neny, 00beMa, KOHKPETHOW TeMaTHKH CaMOCTOSITEIEHOW paOOThI, yPOBHS CJI0KHOCTH, YPOBHS YMEHHIA
00yJarommXcs.

KoHTpoIs pe3ynbTaToB BHEAYAUTOPHOH CaMOCTOSTEIbHOM pabOThl OCYIIECTBISETCS B IPEIeax
BpPEMCHH, OTBCACHHOI'O Ha 00s3aTeabHbIE y‘IC6HBI€ 3aHATUA W BHCAYAUTOPHYIO CaAMOCTOATCIIBHYIO
paboty oOyuarommxcsi o y4yeOHOW AMCHUIUIMHE, MPOXOIUT KaK B NMHUCBMEHHOM, Tak M YCTHOM WM
CMEIIaHHOH (popme, ¢ IpeCTaBICHUEM H3IEIHsI W MPOAYKTa CaMOCTOSTEIBHOMN eI TETbHOCTH.

B kagectBe popM 1 METOZOB KOHTPOJISI BHEAYTUTOPHOIN CaMOCTOSTEIBHOM pabOTHI HCIIOB3YIOTCS:

Ne | HaumeHnoBanue O11eHOYHEBIE cpencTBa (3amanus) ISt CaMOCTOATEIbHON
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 U3ydyeHHOTO MaTepualia, BRIpabOTKa yMEHUNA U
HaBBIKOB 0 TMPUMEHEHHI0 (OPMYJ, COCTABICHHUIO ATOPUTMA THIIOBBIX
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 IO 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
IpeJebl:

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 aITOPHUTMa THUIIOBBIX
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 3HAKOIIOCTOSHCTBA
4)  AcUMITOTBHI
5) IlpomexyTrku  Bo3pacTaHus/yObiBaHUS ~ (DYHKIMH,  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-TpaduuecKyto 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
UHTETpall  OT  HEOTpULIATENbHOM  (YHKIMHM  HMEET  IPOCTOM
T€OMETPUYECKUI CMBICIL: 3TO IIONIaAb KPUBOJIMHENHON TpaIrleHH.

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=#z)
\ e

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

"1,

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 TPUMEHEHHIO (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

OCBOEHHUS YUEBHOM

KonTponupyembl
€ pazzaeibl (TeMbl)
y4aeOHOMI
JUCIUTUTUHBI

Kontponnpye
Mbl€
pe3yJIbTaThl
(yMeHwusl,
3HaHUsA)

HanmenoBanu
e

OLIEHOYHOTI'0
cpeiacTBa

Kputepun
OIICHKH

Pazgen 1. Tema
1.1
KommnnekcHsie
qucia

V2,31, 32
Vo0 02.01, 30
02.01

TECT,
IPAKTHIECKOE
3aJjaHue

Ouyenxa ""omauuno"" cmasumcs, eciu
paboma 8binoIHeHa 8 NOIHOM 00béMe C
cobnooeruem Heobxooumo
NnOCAe008aAMeENbHOCHIU OCLCMEU, 8
omeeme NPasUIbHO U AKKYPAMHO
BbINOIHEHbL 8Ce 3ANUCU U BbIYUCTEHUSL.
Oyenxa ""xopowo"" cmasumcs, ecau
8bINOIHEHbL MPeDOBAHUsL K OYeHKe
""omauuno"", no donywenwvt 2-3

Heodouema.

Oyenka ""yooeremeopumenvho
cmasumcsi, eciu paboma ebinOJIHeHA He
NOAHOCMbBIO, HO 0ObEM BLINOAHEHHOLL
yacmu makos, 4Umo no360Jsem noyyums
npasuiibHvle pe3yibmamsl U bl800bl, 8
Xo0e nposedenusi pabomoi ObLIU

oonyujeHvl OuUOKU.
Oyenka ""neyoosnemeopumenvHo
cmasumcs, eciu paboma 6blNOIHEeHA He
NOAHOCBIO UNU 00BEM EbINOJIHEHHOU
yacmu pabomul He N0360.Jislem coelams

NnpasuibHblX 8b160008.

"

"

Pasnen 2. Tema
2.1 Teopus
MpeeioB

V1,32
¥002.01, Yo
04.01,

30 02.01, 30
04.01

TECT,
MIPaKTHYECKOE
3aJjaHue

Ouyenxa ""omauuno"" cmasumces, eciu

paboma 6binoIHEHA 8 NOTHOM 00BéMeE C
cobnrooenuem HeobXo0uMou
nocue0o8amebHOCmuy Oetucmeuil, 8
omeeme npasuibHO U AKKYPAMHO
8bINOJIHEHbL 6CE 3aNUCU U GLIYUCTICHUSL.
Oyenxa ""xopowo"" cmasumcs, eciu
8bINOIHEHbL MPEO0BAHUsL K OYeHKe
""omauuno"", no donywenwvl 2-3

Hedouema.

Oyenka ""yooenemsopumenbHo
cmasumcs, eciu paboma 6bINOIHEeHA He
NOIHOCMbIO0, HO 00BEM BbINOIHEHHOU
yacmu maxos, Ymo no360asiem noxyyums

npasuiibHble pe3yibmamsl U bl800bl, 8
X00e nposedenus pabomsi ObLIU
oonyujeHvl OUUOKU.

Oyenka ""neyoosnemsopumensho

cmasumcs, eciu paboma 6bINOJIHEHA He

nn

" "

NOJIHOCMbIO UL 0OBEM BbINOJIHEHHOLL
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yacmu pa60mbz He no3eoJisem coenamos

Paznen 2. Tema
2.2
Huddepennmans
HOE UCYKCIICHHE

V1, Ve, 31,32,
33
VY0 02.01, Yo

04.01
3002.01, 30
04.01

TECT,
MIPAKTHIECKOE
3aJjaHue

NnpasulbHblX 6b160008.
" "

Oyenka ""omauuno"" cmasumcs, ecau
paboma 8vinoIHeHad 8 NOIHOM 00béMe C
cobnodenuem Heobxo0UMou
nocuedo8amenbHOCmuy Oetucmsauil, 8
omeeme NpasuIbHO U AKKYPAMHO
8bINOIHEHbL 8CE 3ANUCU U BLIYUCTICHUSL.
Oyenka ""xopowo"" cmasumcs, eciu
8bINOIHEHbL MPeO0BAHUsL K OYeHKe
""omauuno"", no donywenvt 2-3

Hedouema.

Oyenka ""yoosenemsopumenbHo
cmasumcs, eciu paboma 6bINOJIHEHA He
NOJIHOCMbI0, HO 00EM 8bINOIHEHHOU
yacmu maxos, Ymo no380JasAen Noay4ums
npasuiibHvle pe3yibmamsl U bl800bl, 8
X00e nposedenus pabomwl ObLIU

oonyujeHvl UK.
Oyenka ""neyooenemeopumenvno
cmasumcs, eciu paboma 6biNOJIHEHA He
NOTHOCMBIO UTU 00BEM 8bINOIHEHHOU
yacmu pabomel He NO380.J1Aem coelams

"

"

Pasnen 2. Tema
2.3
NHurerpansHoe
HCUYHCIICHHE

V3, V6, 31,32,
33
Vo0 02.01, Yo

04.01
30 02.01, 30
04.01

TECT,
MPaKTUYECKOe
3ajJjaHue, Keuc-
3aJa4a

NnpasulbHblX 8b160008.
" "

Oyenka ""omauuno"" cmasumcs, eciu
paboma 6bINOIHEHA 8 NOTHOM 00béEME C
cobnrooenuem HeobXo0uMou
nocie0o8amenbHOCmuy Oetucmeuil, 8
omeeme NpasuIbHO U AKKYPAMHO
BbINOIHEHbL 6CE 3ANUCU U BbIYUCTEHUSL.

Oyenka ""xopowo"" cmasumcs, ecnu
BbINOIHEHbL MPEOOBAHUSL K OYEHKE
""omauuno"", Ho donywenwvl 2-3
Hedouema.

Oyenka ""yoosenemeopumenbHo
Ccmasumcsi, eciu paboma 6vINOJIHEeHA He
NOTHOCMBIO, HO 00BEM B8bINOIHEHHOU
yacmu maxos, Ymo no380asAem NoaY4uUms
npasuibible pe3yibmamsl U 6b1600bl, 8
X00e nposedenus pabomoi ObLIU

oonyujeHvl OUUOKU.
Oyenxa ""neyoosremsopumenvro
cmasumcsi, eciu paboma 6vINOJIHEHA He
NOTHOCMBIO UNU 00BEM 8bINOIHEHHOU
yacmu pabomsl He NO360.71em cOelamb
NPABUNILHBIX BbIBOOOVS.

"

"

Pasnen 3. Tema
3.1 OcHOBHBIE
IIOHSITHS
KOMOWHATOPUKH

V5,32

Vo0 02.01, Yo
04.01

30 02.01, 30
04.01

TECT,
MIPaKTUYECKOe
3aJ]aHue

" "

Ouyenka ""omauuno"" cmasumces, eciu
paboma 6binoIHeHA 8 NOTHOM 00béMe C
cobnoenuem Heobxooumou
nocned08amelbHOCmU OeUCmeull,; 6
omeeme npasulbHO U AKKYPAMHO
BbINOJIHEHbL 6CE 3ANUCU U BbIYUCTCHUSL.
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Oyenxa ""xopowo"" cmasumcs, eciu
8bINOIHEHbL MPeO0B8AHUsL K OYeHKe
""omauuno"", o donywenvt 2-3

Hedoyema.

Oyenka ""yooenemsopumenbHo
cmasumcs, eciu paboma 6bINOJIHEeHA He
NOJIHOCMbI0, HO 00BEM 8bINOJIHEHHOU
yacmu makos, Ymo no360asiem Noxy4ums
npasuiibHule pe3yibmamsl U 8bl800bl, 8
X00e nposedenst pabomoi ObLIU

oonyujeHvl OUUOKU.
Oyenka ""neyooenemeopumenvrno
cmasumcsi, eciu paboma 6bINOJIHEHA He
NOTHOCMBIO UNU 00BEM 8bINOIHEHHOU
yacmu pabomol He NO380.J1em coelams
NpPABUNTLHBIX 8b1800086.

"

"

Pazgen 3. Tema
3.2 DiIeMeHTHI
TEOPUH
BEPOATHOCTEN U
MaTeMaTUUeCKOM
CTaTUCTHKH

V5,32

Vo0 02.01, Yo
04.01

30 02.01, 30
04.01

TECT,
MPaKTUYECKOE
3aJlaHue

" "

Ouyenxa ""omauuno"" cmasumces, eciu
paboma ebinoIHeHa 8 NOTHOM 00béMe C
cobnooeruem Heobxooumo
NnOCAe008aMeENbHOCHIU OCUCMEU, 8
omeeme NPaBUIbHO U AKKYPAMHO
BbINOIHEHbL 8Ce 3ANUCU U BbIYUCTEHUS.
Oyenxa ""xopowo"" cmasumcs, ecau
8bINOIHEHbL MPeDOBAHUsL K OYeHKe
""omauuno"", no donywenwvt 2-3

Hedouema.

Oyenka ""yooeremeopumensho
CMasumcsi, eciu paboma 8blNOJIHEHA He
NOAHOCMbBIO, HO 0ObEM BLINOAHEHHOL
yacmu makos, Umo no360Jsem noyyyums
npasuiibHvle pe3yibmamsl U bl800bl, 8
Xo0e nposedenusi pabomoi ObLIU

oonyujeHvl UK.
Oyenka ""neyoosnemeopumenvno
cmasumcs, eciu paboma 6viNoJIHeHA He
NOAHOCBIO UNU 00BEM EbINOJIHEHHOU
yacmu pabomul He N0360Jislem coelams

npasuibHblX 6b160008.

"

"

Pa3znen 4. Tema
4.1 Matpuusl u
OTIPEICTUTENH

V4,32

Vo0 02.01, Yo
04.01

30 02.01, 30
04.01

TECT,
MPaKTUYECKOE
3aJ1aHue

Ouyenka ""omauuno"" cmasumcs, eciu
paboma 6vinoIHeHA 8 NOTHOM 00béMe C
cobnoeruem Heobxooumou
nocned08amebHOCmU OeUCmeull,; 6
omeeme NPABUIbHO U AKKYPAMHO
BbINOIHEHbL 8Ce 3ANUCU U BbIYUCTCHUS.
Oyenxa ""xopowo"" cmasumcs, eciu
8bINOIHEHbL MPeDOBAHUSL K OYeHKe
""omauuno"", no donywenwvl 2-3

Hedouema.
Oyenka ""yoosenemsopumenbHo
cmasumcsi, eciu paboma 8blNOJIHEHA He
NOIHOCMbBIO, HO 00bEM BLINONHEHHOL

nn

yacmu maxKoe, 4mo no3eoJjidient nojiydunio
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npasuibHble pe3yibmamsl U 6b1600bl; 8
X00e nposedenus pabomoi ObLIU

oonyujeHvl OUUOKU.
Oyenka ""neyooenemeopumenvno
cmasumcsi, eciu paboma 6bINOJIHEHA He
NOTHOCMBIO UL 00BEM 8bINOIHEHHOU
yacmu pabomel He NO380.J1em coelams
NPABUNILHBIX BbIBOOOVS.

"

" "

7 Ouyenka ""omauuno"" cmasumcs, eciu
paboma 8vinoIHeHa 8 NOIHOM 00béMe C
cobnoeruem Heobxooumo
noCcne008amelbHOCmU OeUCmEUll,; 6
omeeme npasuilbHO U AKKYPAMHO
6bINOJIHEHbL 6CE 3ANUCU U BbIYUCTCHUS.

V7,32 Oyenka ""xopowo"" cmasumcs, eciu

¥002.01, Yo 8bINOIHEHbL MPeDOBAHUsL K OYeHKe
Pasnen 4. Tema 04.01 ""omauuno"", no donywenvt 2-3
4.2 Pemenue 30 02.01. 30 TecT Hedouema.

. )

CUCTEM 04.01 I aK’TquCKoe Oyenka ""yooenremeopumenvno”"
JIMHEHNHBIX ' 3:11aHHe cmasumcsi, eciu paboma ebinoJIHeHA He
anreOpanvecKux NOJIHOCMBIO, HO 00BEM BLINOJIHEHHOU

YpaBHCHHIA yacmu maxos, Ymo no380asAen Noay4ums
npasuibhble pe3yibmamsl U 6b1600bl; 8
X00e nposedenst pabomoi OvLIU

oonyujeHvl OuUOKuU.
Oyenka ""neyooenemeopumenvno
cmasumcsi, eciu paboma 6bINOJHeHA He
NOTHOCIBIO UL 00BEM 8bINOTHEHHOU
yacmu pabomol He NO360.Jisem COelams
NPABUTILHBIX BbIBOOOVS.

"

4.2 IlpoMe:xxyTOUYHASI aTTeCTAIUS

[IpomexyTouHas arTecTanusi OOYYArOMIMXCS OCYIIECTBISETCS IO 3aBEPUICHUM H3y4EHUS
JTUCIUTITUHBI U TI03BOJISIET ONIPEICTUTh KaueCTBO U YPOBEHb €€ OCBOCHUS.

dopma MPOMEKYTOYHON aTTeCTallUU MO AUCHUIUIMHE «Marematuka» - nuddepeHIpoBaHHbIN
3ayer.

OueHoYHBIE CpeCTBA

Pe3yabTaThl 00yuyeHus -
AJIsl IPOMEKYTOUYHOM aTTecTAlNU

V1,VY2,V3,V4,V5, V6, V7 Teopemuueckuii sonpoc:
Vo 02.01, Yo 04.01 1.luddepennuansabie ypaBHEHUS TEPBOTO MOPSIIKA.
31, 32, 33, 34 Tunoevie 3a0anus:

1. 3agana Tabimia pasMepoB MPOKATHOM MPOIYKIUHU -
HIBeJuIepa (d; — JUTHHA IBEJUIEPA,
n; — KOJIMYECTBO 3ar0TOBOK)

30 02.01, 30 04.02

d |48 50 52 51 52

n, |5 7 10 5 8

a) HaiiTu cienyronme XxapakTepUCTHKHU:
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—  pa3max

—  Moay

— MeauaHy

— cpeaHee 3HaUCHUE
6) Ha ocHoBe maHHOrO BapHAIIOHHOTO Psiia COCTaBHUTh
psaa  pacnpegenenuss rae  (d; —miMHA  HIBeiepa,
P; — BEPOATHOCTbH €€ MOSIBICHHUS)

d; 48 50 52 o1 52

Pj

Ucnone3ys MS Excel (wm apyroe momo6uoe I10)
HOCTPOUTh TUCTOTPAMMY PACIIpEeIICHHS.
B) /Jlomyckaercs OTKIOHEHHWE JJIUHBI IlIBEUIEpa B
npeaenax +1 cm. CrangaptHas qiuHa mBeswiepa 50 cm.
[ToncunTarh BEpOSITHOCTH TOTO, YTO JIIMHA BBIOPAHHOTO
HIBEJUIEpa HAXOAUTCS B MpeJiesiaX HOPMBI
2. Vcrionb3ys TabIUIBI IPOM3BOIHBIX U UHTETPAJTIOB
(B351Th U3 CIIPABOYHUKA) PEIIUTH CIECAYIOILYIO 3a/1auy.
CKOpOCTh IBMKEHUST aBTOMOOHJIISI MEHSETCS 110 3aKOHY
v(t) =2t+1
Haiitn cKOpoCTh B MOMEHT BPEMEHH t, yCKOpEHHUE B
MOMEHT BPEMEHH { U IPOIAEHHBIN 3a 3TO BpeMs IIyTh
(t=2 cex.)
3. O1eHuTh pe3yabTar, MOJTYYEHHBIH B X0/1€ peIIeHus
CHUCTEMBI OJTHUM U3 MeTo10B: Kpamepa, ['aycca,
00paTHON MaTpPUIIBI
2X1 + 3X2 =1

{Xl — 3X2 = —4
4. UccnenoBaTh (QYHKIMIO U IOCTPOUTH 'paduK y =
x3 — 1.
[TpoBepuTh NPaBUIBLHOCTH OCTPOEHUS, UCTIONb3YSI
Excel (umu apyroe I10)
5. Pemuts MatpuuHoe ypaBHenue: X = B — 3AB, ecin

=G5 2= %)

6. Beruucnute mioniaab NpoKaTHOM 3ar0TOBKH,
nMmeromed Bua.y = 0; x=0;x=2; y = x?.
CocTaBuThb 3a/1a4y Ha OCHOBE PEIIECHUS] UCXOIHOU
3aJa4u.

7. BeimosHUTE TeWCTBUS Hall KOMIIIEKCHBIMH YHCIAMH:
(1+ 2i)?

9. Boluncnuth HeonpeaeIeHHbI HHTETPaJl METOAOM

3aMEHBI:
f 2xdx
x2+1
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Kpurepun ouenku ougppepenyuposannozo 3auema

- «OTJINYHO» - TEOPETHUYECKOE COJECPKaHNE Kypca OCBOCHO TIOJHOCTHIO, 0e3 Tpo0esioB, yMeHUs
chOpMHUPOBAHBI, BCE MPEIyCMOTPEHHBIE NPOrpaMMoOil ydeOHBIE 3aJaHus BBITIOJHEHBI, KAQ4eCTBO X
BBITOJIHEHUS OI[CHEHO BBICOKO.

—-«XOopomuo» - TEOPETUYECKOe COJIEpKAaHHE Kypca OCBOCHO IOJHOCTBIO, 0e3 MmpoOesos,
HEKOTOpbIe yMEHHUS C(HOPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOTPaMMON y4eOHBIC
3alaHuA BbIIIOJIHCHBI, HCKOTOPBIC BU/IbI 3a[[aHHﬁ BBITIOJIHEHEI C OH_II/I6KaMI/I.

- «Y IOBJIETBOPUTEIILHOY» - TEOPETUYECKOE COJCPIKaHUE Kypca OCBOCHO YaCTHYHO, HO TPOOEIbI
HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMbIe YMEHHsI paOOThI ¢ OCBOCHHBIM MaTEpUAIOM B
OCHOBHOM C()OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TPOrpaMMoll OOydeHHsS] Y4eOHBIX
3aZ[aHI/II71 BBITTOJIHCHO, HCKOTOPLIC U3 BBIITOJTHCHHBIX 3aI[aHPII>'I COACpIKaAT OI_HI/I6KI/I.

- «HeynoBneTBOPUTENBHO» - TEOPETHUYECKOE COACpPIKaHUE Kypca HE OCBOCHO, HEOOXOIUMbIE
yMeHus He c¢(hOpMUPOBAHBI, BHITIOJTHEHHBIE y4eOHBIC 3aaHUs COJEePIKAT TPYObIE OMINOKY.
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[Ipunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOTMH, BKJIIOYASA AKTUBHBIE U UHTEPAKTHUBHBIE
METOABbI OBYYEHUA

CJICAYIOMUEC NMEAArOrn4CCKUC TEXHOJIOT' UM

[Ipu mpoBeneHMM TEOPETHYECKHX M TPAKTHUYECKUX/Ta00paTOPHBIX 3aHATUH HCIONb3YIOTCS

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 | KQXKJIOTO 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
4acoB 1 ®I'OC
C1io
(ymertn)
Pasznea 1. KommiiekcHbIe YHcJIa 6
1.1 KommnekcHple uncna | INpakruueckoe 3anstue Nel AnreOpanueckas 2 y2
dbopMa KOMIUJICKCHBIX 4ucenl. JleficTBusl Haa
KOMIUIEKCHBIMU YHCJIaMH B anreOpanyeckoit
dbopme
[IpaxTHueckoe 3aHATHE No2 2 V2
Tpuronomerpuyeckas (opmMa KOMILJIEKCHOTO
yucIa. Ilepexon ot OJHOU  (OPMBI
KOMIUIEKCHBIX YUCEIl K IPYTOM.
[paktuueckoe 3amstue  Ne3 JledicTBUS HaL 2 y2
KOMIUIEKCHBIMU qrcIaMu B
TPUTOHOMETPHUYECKOU (hopMme.
Pa3nen 2. luddepeHnuanbHoe 1 HHTErpajabHOEe HCHUCTIEHUE 22
2.1 Teopus npeaeinon [Ipaktuueckoe 3anstue  Ned. Bpluucienue 2 Vi
npenenoB. PackpeiTe HEONpeaEIEeHHOCTEN
[pakTH4yecKkoe  3aHSATHE No5.  Tlepsoiit 2 Vi
3amevaTebHbIN Ipenel. Bropou
3aMedaTeIbHbIN Iperes
[Ipaktuueckoe 3ansaTre Ne6. ACHUMITOTHI 2 Vi
dbyskmun. Touku pa3pbiBa
2.2 luddepenmmansroe | [Ipaktudeckoe 3aHATHE 2 V1, V6
HCUYUCIICHUE Ne7. InddepennnpoBanme CIOKHBIX (YHKIIHIMA
ITpaktueckoe 3ansatue Ne8. IlpumeHenue 2 V1,V6
MIPOU3BOTHOM K MCCIICTOBAHUIO (DYHKITUH.
ITpakTueckoe 3ansatue Ne9. Ilpumenenue 2 V1,V6
IIPOU3BOJHOM K pELIECHUIO 3a7a4
npodecCHOHANLHON HANIPaBIEHHOCTH
2.3 UnTerpanpHOE [Tpaktnueckoe 3anarue NelO. Haxoxnenue 2 Y6
HCYHUCIICHUE HEOMpeACNeHHBIX WHTErpajoB To TabmuIe
MHTETPAJIIOB U METOJOM 3aMEHBI.
[Ipaktnueckoe 3anstue Nell. Haxoxnenue 2 V3,6
HEONPENENEHHbIX  HMHTETPAJIOB  METOJ0M
WHTETPUPOBAHUS 110 YACTSIM
[paktuueckoe 3amsatue  Nel2. Haxoxzaenue 2 V3,V6
OTIPENICTICHHBIX ~ WHTErPajioB  Pa3IUYHBIMHU
METOAaMH
[pakTuueckoe 3anstie  Nel3. Haxoxkmenue 2 Y3,VY6
iomaaen Gpuryp 1 o6beMoB Tel
ITpaktnueckoe 3anarue Nel4. Ilpumenenue 2 V3,6

ONpEIENIEHHBIX HHTETPAJIOB K  PELICHUIO
MIPHUKJIATHBIX 3a7a4.
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Paznen 3. DieMeHTHI TeopHH BepPOSITHOCTEH M MaTeMaTH4eCKOM

CTATUCTUKH
3.1. [IpakTHueckoe  3aHsTHE Nel5  Pemenue 2 V5
DJIeMEHTBI KOMOHMHATOPHBIX 33124
KOMOWHATOPUKH
[IpakTnueckoe 3austue Nel6 Pemenue 3amad Ha 2 V5
BBIYUCIICHHE BEPOATHOCTH C HCIIOJIb30BAHUEM
3.2 3IIEMEHTOB KOMOWHATOPUKHU
OIIeMEHTBI Teopun [IpakTHYeckoe  3aHATHE Nel7  Bri6opka. 2
BEPOATHOCTCH HU Yucnossle XapaKTePUCTUKU BBIOOPKH. V3
MaTCMaTH4ICCKOU I'enepambHasi COBOKYMHOCTH M BBIOOpOYHAs
CTaTUCTUKHU COBOKyNHOCTb. OmpeneneHue CTaTUCTUYECKUX
pacnpeneneHui
" 12
Pazpnen 4. JIuneiinas anreopa
IIpakTHueckoe 3aHsATHE Nel8 [levictBust ¢ 2 V4
4.1. MaTpHUIIaAMHU
Martpuiisl u
[IpakTHueckoe 3aHATHE Nel9  Beluucnenue 2 Y4
OIIpeAeIUTENN .
omnpenenauTenei 2-ro u 3-ro nopsiaka
[Ipaktnueckoe 3anstTHe Ne20 Pemenue cucrem 2 V7
JMHENHBIX ypaBHeHU MetogoM Kpamepa
[IpakTHueckoe 3aHsATUE No21 Haxoxzaenue 2 V7
49 00paTHOI MaTpHIIBI
CHCTeMBI THHEHHLIX HpaKTqucxoe BaHSITI/Iev Ne22 Pemenue CI/ICTel\f 2 Y7
JUHEHHBIX ~ YpaBHEHMH  METOJOM  OOpaTHOM
anredpanvdecKux
. MaTpHIIBI
ypaBHCHHH [Ipaktuueckoe 3anstue Ne23 Pemenue cucrem 1 Y7
JIMHENHBIX ypaBHeHUM MeToaoM ["aycca
[Ipaktuueckoe 3anstue Ne24 Pemienue cucrem 1 Y7
JIMHEHBIX YPaBHEHUH Pa3IMYHBIMU CIIOCOOaMHU
UTOT'O 48
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OBPA3OBATEJIbHBII MAPHIPYT

ITpunoxxenue 3

Kontpomupyem
KoHntposbHas He(ggfﬁff M Kontpomupyemsie Ouenounbre cpeacTsa
TOYKa . pe3yNbTaThl
y4aeOHOI
JUCIUTUTAHBI

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.  MpakTU4ecKoe
UHTETPATBHOE | Vo 02.01 3a/aHue
HCYUCIICHHUC Vo 04.01

30 02.01
30 04.01

Ne3 Paznen 3. KonTponbHas 1. Tect
ONeMEHTBI V5,32 pabota Ne3
Teopun Y0 02.01
BEPOSITHOCTEH U | v 04.01
MaTeMaTHIECKa | 3. 05 1
S CTATUCTHKA

30 04.01

Ned Pazgen 4. Y4,V7,32 KontponbHas 1. Tect
JIuneiinas Vo0 02.01 pabota Ned
anreOpa Vo 04.01

30 02.01
30 04.01
NeS Jlonyck Kk | V1, V2, V3, V4, | Iloprdonuo 1. Ilpaktuueckue
mupdepenmp | VS5, V6, V7 3aTaHUS
OBaHHOMY 31, 32, 33, 34
3a4ery Y0 02.01 2. Tectol
Yo 04.01
30 02.01 3. KoHTposabHble
30 04.01 paboTe!
[Ipomexyroun | nudpdepenuupo | Y1, V2, V3, V4, | 3ananus

as aTreCranusa

BaHHBIA 3aYET

V¥5,V6,V7
31,32,33,34
Y0 02.01

1. Tect ©II1O
2. Tumnossle
MPAKTUIECKHE
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VYo 04.01
30 02.01
30 04.01

3aJaHus
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JUCT PETUCTPAIIUU U3SMEHEHU U JONTOJHEHUAM

Paznen paboueit
POTPaMMBI

Kpatkoe congepxanue
W3MEHEHHUS/ TOTIOTHEHHSI

[Hara, Neo
MPOTOKOJIA
3aceTaHus

TTK/TILK

IMoamuce
npezacenaren
s TTIK/TIHK
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