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1 OBIIASI XAPAKTEPUCTHUKA PABOYEW TIPOTPAMMBI YYEBHOU

JANCHUITVINHBI «<MATEMATHKA»

1.1 O6sacTh NpUMeHeHHsI MPOTPAMMBbI

Pabouass mporpamma y4eOHOW IUCHUIUIMHBI «MaTeMaTuka» SBISETCS YacThiO IMPOTPAMMEI
MOJrOTOBKU CIELHUAIMCTOB CpeAHEero 3BeHa 1o cnenuaibHoctu 22.02.01 Metautyprusi 4epHbIX
MeTayioB. Pabouas mporpamma cocraBieHa JUisl O9HON (POPMBI O0yUICHHSI.

1.2 MecTo AMCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl NMOATOTOBKH CIENHAJTNCTOB CPeIHero
3BEeHA

VYyeOnas aucuumiuuHa «MaTtemarukay
€CTECTBEHHOHAYYHOMY y4eOHOMY LIUKITY.

OcBoeHHio y4eOHOW AUCHUIUIMHBI TPEIIIeCTBYeT Hu3ydeHue y4eOHbix mucuuruma [1J1.01
Maremaruka.

Jucuunnuza «MaTemMaTHKay SIBISIETCS MPEALIECTBYIOMIEN sl U3yYEHUs CIEIYIOMNX YYeOHbIX

OTHOCUTCS K K MaTeMaTH4ecKoMy U oOmemy

IUucHUIUInH, mnpodeccuoHanbHbix  Moxyneit: MJIK  01.01 VYmpaBneHue TEXHOIOTMYECKUMU
mpoiieccaMy  MPOM3BOJCTBA UYyryHa U KoHTposib 3a Humu; MJK 01.02 VYmnpasnenue
TEXHOJIOTMYECKUMHU TIpOolleCCaMU TMPOM3BOJACTBA CTaJIM MU KOHTpoJb 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
Mpou3BOJCTBY 4epHbIX MerauioB; [IM.01 Benenue texHosormyeckoro Imporecca MpPOU3BOJCTBA
YepHBIX METaJUIOB (4yr'yHa, cTajau U (peppocCIIaBoOB).

1.3 Ilesib ¥ IUIaHUPYEMbIe Pe3YJbTAThl 0CBOCHUS] AHCHHUIIINHBI:

CopepxaHue IUCUUIUIMHBI OPUEHTHUPOBAHO Ha IOArOTOBKY OOYyYaroUMXcs K OCBOEHHUIO
npodecCHOHANBHBIX MOAYJIEeH MpOorpaMMbl TMOATOTOBKM CIEUUATMCTOB CPEIHEr0 3BEHA 110
CHEIHAIbHOCTH U OBJIAJICHUIO CIEAYIOIUMHU IPO(EeCCUOHATBHBIMU U OOLIMMH KOMITETEHIUSAMU:

I1K 1.1. OcymiecTBasTh TEXHOJIOTUYECKUE ONEPALIIH 10 TPOU3BOACTBY YEPHBIX METAIIIOB.

[1IK 1.2. Mcionp30BaTh  CHUCTEMBI ~ aBTOMATHYECKOTO  YIPABJICHUS  TEXHOJIOTHYECKUM
ITPOLIECCOM.

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

I1K 3.2. YdacTBOBaTh B 00CCIICUCHUH H OI[CHKE IKOHOMUIECKOU 3()(HDeKTHBHOCTH.

1K 3.3. OdopmiaTh pe3yabTaThl 3KCIIEPUMEHTATBHON U UCCIIEJ0BATENIBCKOM e TETbHOCTH.

OK 2. MHcrnonb3oBaThb COBpPEMEHHBIE CpEICTBAa IIOMCKA, aHalu3a W HHTEpIpeTaluu
uHpopmanud, U WHGOPMAIMOHHBIE TEXHOJOTHH Ui BBIMOJTHEHUS 3a7ad MNpodecCHOHATbHON
NeSITENIbHOCTH

OK 4. DddexTuBHO B3aUMOICHCTBOBATh M pabOTaTh B KOJIJICKTUBE M KOMaH/IE

Koo IIK/ OK

Ymenua

3nanusn

K 1.1, IIK 1.2, TIK
1.3, 1IK 3.2, IIK 3.3,
OK 02

VY1 aHanu3upoBaTh CIOKHbBIE
(GYHKIMH B CTPOUTH X TPaPUKH;
V2 BBINOIHATH A€HCTBUS HAJ
KOMIUIEKCHBIMU YHCIIAMU;

V3 BbIUKCTATH 3HAUECHUS
reOMETPUUYECKUX BEJIUYUH;

V4 npousBoauTh onepanuu Hajg
MaTpUIlaMU U OTIPEICTUTEISIMHU;
V5 pemate 3a1a4u Ha BBIYUCIIEHUE
BEPOATHOCTH C UCIIOJIB30BAHUEM
3JIEMEHTOB KOMOMHATOPUKHU;

Y6 pelaTh NpUKIaJIHbIe 3a/1a4u

31 OCHOBHEIE
MaTeMaTH4eCKHUEe METOIbI
pellIeHus IPUKIATHBIX 3a7a4;
32 OCHOBHBIE ITOHATHS U
METO/Ibl MATEMATHYCCKOTO
aHaM3a, TUHEHHOU anreOphl,
TEOPHUI0 KOMITJIEKCHBIX
YHUCEII, TCOPHH BEPOSTHOCTEH
1 MaTeMaTU4YECKOM
CTaTHCTHUKH;

33 OCHOBBI HHTEIPAJIBLHOIO U
nudepeHIaIbHOTO
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C MCTIOJIb30BaHUEM 3JIEMEHTOB
Qg QepeHInaIbHOro 1
MHTETrpalbHOTO UCUUCIICHHIA;
V7 pemath CUCTEMBbI JIMHEHHBIX

YPaBHCHHI Pa3IMYHBIMHA METOJIAMHU;
VYo 02.01 onpenensats 3amauu Ais
MOMCKa HH(POPMAITUH;

HCUHCIICHUS;
34 ponb U MECTO MAaTEMATUKHU

B COBPEMCHHOM MHpE MPU
OCBOCHUH
npodecCHOHATBHBIX
JTUCITUTLIAH U B cepe
podecCHOHATBLHOM
JCSITeTIbHOCTH.

30 02.01HoMeHKIaTYpa
UH()OPMAIIMOHHBIX
HUCTOYHHKOB, TPUMCHSIEMbBIX
B MpO(heCCHOHANTBbHON
JeSITEIbHOCTH;

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

V1,¥2,V¥3,V4,V¥5,¥6, V7
Yo 04.01 opranu3oBsIBaTh paboTy
KOJUICKTHBA U KOMaH/IbI;

31, 32, 33,34

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




2 CTPYKTYPA U COAEPKAHUE YYESFHOU JUCITATLTAHBI

2.1 O0bem yueOHOM AMCUMILIMHBI M BUABI Y4eOHO# padoThl

Bun yueOHoii padoThl O0bem yacoB
O0bem 00pa3oBaTeJbHOM NPOrPaAaMMbI Y4eOHOM TN CIUTIIUHbBI 72

B T.4. B (hopMe NPAKTHYECKOH MOJATOTOBKH He npedycmMompeHna
O6si3aTeIbHAS AyAUTOPHAS yueOHas HArpy3Kka (Bcero) 48

B TOM YHCIJIC:

JIEKIIUHU, YPOKH -

IIPAKTUYECKUE 3aHITUS 48

nabopaTopHbIC 3aHATHS He npedycmompenda

KypcoBas paboTa (IIpOeKT) He npedycmompena

CamocrosiTeJibHas padoTa 24

dopma NPOMEKYTOUHON aTTeCTallUU - OupdepeHyuposantvlii 3a4em




2.2 TemaTn4yecKkuii IVIaH U cofepkaHue y4eOHOM qucHUIINHBI «MaTeMaTHKa»

Oo0beM, akaj. 4
/ B TOM 4HCJIE B

Koabl ocBanBaeMbIX

HaumenoBanue Copepxxanue yueOHOIro MaTepuasa (popme ) Kox OK/IIK S TeMEHTOR
pa3aesioB U TeM U (popMBbI OPraHU3an UM JeSITeIbHOCTH 00YyYAIOIIMXCSl | MPAKTHYECKOH .
KOMIIeTeHIUH
NMOJATOTOBKH,
aKaj.4.
1 2 3 B 6
BxoaHoi KOHTPOJIb 2 OK 2
Pa3nes 1. KomniiekcHble ynciia 9
Tema 1.1. CopepxaHue yaueOHOro Marepuana 6
KoMmniekcHble I.IlonsTue  koMmIuiekcHoro  yucna. JledictBus  Hajg IIK1.1,IIK 1.2, 31, 32
yucaa KOMIUIEKCHBIMU ~YHCIIaMd B  ajreOpanyeckoil ¢opme. K 1.3, TIK 3.2,
Pacmmmpenune nonstus uncna. OcHOBHas TeopeMa aiareopsl. MK 3.3 3002.01
Omnpenenenne KOMILUIEKCHOTO YKciia. Pernenre kBaapaTHBIX OK 2

YpaBHEHUH ¢

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

Onpenenenust MOyl U apryMEHTa KOMIUIEKCHOTO YMCIIa.
Tpuronomerpuueckas dbopMa KOMIUJIEKCHBIX YHCEIl.
JleicTBUsL yMHOXEHUS, EJIEHUS , BO3BEIECHUS B CTENIEHb U
U3BJICYCHUE KOPHS U3 KOMIUIEKCHOTO YHCIIA.
3.Iloka3zarenbHas ¢opmMa KOMIUIEKCHBIX uucen. Popmyna
Oitnepa. JlelicTBUST HaJa KOMIUIEKCHBIMM 4YHUCIaMU B
MOKa3aTenbHON (hopMme.




JleificTBUSL YMHOXEHUS, IEIICHUS , BO3BEICHUS B CTEIICHb U

U3BJICUCHHUE KOPHSA U3 KOMIUIEKCHOTO YHCIIa.

[Tepexom oT oHOM POPMBI KOMIUIEKCHBIX YHCET K APYTOH.
Anroputrm nepexoja oT anredpanvdecKoi K
TPUTOHOMETPUUECKONM M TMOKazaTelbHOM  opmam
KOMILJIEKCHBIX YHCEJL.

B Tom uucne npakTH4eCKUX 3aHATUN 6
[Tpaktnueckoe 3ausitue Nel AunreOpanueckas Qopma y2
KOMIUIEKCHBIX ~4Hcesl. JIeHCTBUS Hax KOMIUIEKCHBIMU 2 Vo 02.01
qrciamMu B anreOpandeckoi popme
[TpakTaeckoe 3anatue Ne2 TpuroHomerpuueckas (opma Vv2
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
JIOMAIIIHIOID ~ KOHTPOJbHYI  pabory  «JledicTBus ¢ 3
KOMIUIEKCHBIMH YHCJIAMU B TPUTOHOMETPHUUECKOU (hopme)»
Pasnea 2. luddepeHnuanbHoe M HHTErpajabHOE HCUHCICHHE 31
Tema 2.1. CopepxaHne yaeOHOro MaTepuana 6
Teopust npenesioB u | [Ipenen @ynkuun. OCHOBHBIE TEOpPEMBI O NIpeJeNax. K 1.1, IIK 1.2, 32
HENpepbIBHOCTH 3amMeyuarenbHble MPEIebl. IIK 1.3, TIK 3.2,
[TonssTust  mpenena  YHCIOBOM — MOCIEAOBATEIbHOCTH. MK 3.3 30 02.01
[TonsiTust OECKOHEYHO MaNbIX M OECKOHEYHO OONBIINUX OK 2 30 04.01
BEJIMYHH. Teopemsbl 0 npeaenax. PackpsiTne -
HEOIpeAEIEHHOCTEN. 3aMedaTeIbHbIe IPEIEIbI. OK4
HenpepsiBHOCTE (pyHKITMU. TOUKH pa3pbiBa. ACUMIITOTHI.
[lonarue HenmpepbIBHOCTH (PYHKIUU B TOUYKe. Buabl Toyek
pa3pbiBa. YpaBHEHUS aCUMITOT.
B ToM uncie npakTHYecKUX 3aHATHH 6
[Ipaktuueckoe 3amsitue Nod. BeruncieHue mpeaesos. Vi
PackpeiTe HeonpeneneHHocTen 2 Vo 02.01
Yo 04.01




[Ipaktnueckoe 3ansTue No5. IlepBblii 3amedarenbHBIN

V1

npenen. Bropoil 3amedaTenbHbIi peaes Vo 02.01
Yo 04.01

[IpakTuueckoe 3anstue Ne6. AcuMnToTel GyHKIMUU. TOUKH Vi

pa3pbiBa Yo 02.01
Yo 04.01

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

Tema 2.2.

CopneprkaHue yueOHOro MaTepuasa




JAnddepennuanbuoe
HCYHUCIeHHe

1. [Tousitue CJIO’KHOM GyHKIHH. [IpaBuio
TuQepeHIIMPOBAHUS CIIOKHON (PYHKIINH.

[TonsiTus sneMeHTapHOM M clokHOW (yHkiui. [IpaBuna
muddepentmpoBanus.  [uddepeHnupoBaHue  CIOXHBIX
CTEMEHHBIX U MOKAa3aTEeNbHBIX (QYHKIUI

2 . IuddepeHnmpoBanne CI0KHON QYHKITUH.
[Ipon3BogHBIE  CIIOKHBIX  TPUTOHOMETPUYECKUX U
00paTHBIX TPUTOHOMETpHUecKuX (yHKumi. [IpousBogHbIC
CJIOKHBIX JIOTAPU(PMUUECKUX (PYHKIIHIA.

3. Iuddepennnan GyHKIAA.

[Tonstue  nuddepennmana  Qynkuuu. [Ipumenenue
muddepeHmrana K IpuOIMKEHHBIM BEIYHCIICHUSM.

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

UccnenoBanme  ¢GyHKIM  HA  MOHOTOHHOCTH U
OKCTPEMYMBI, Ha BBINYKIOCTh U BOTHYTOCTh, TOYKH
neperu6a. Haxoxxnenue acumnrot. [Toctpoenue rpadukos.
@U3NYECKUI CMBICT  TEPBOM W BTOPOM MPOU3BOTHOM.
I'eomeTpuyeCcKnil CMBICI IPOU3BOJIHOM.

5. IlpumMeHeHne TPOU3BOJAHON K HUCCIEIOBAHUIO CIOKHBIX
(GyHKIHIA.

HccnenoBanue  CIOXKHBIX  (QYHKIMA M TOCTPOCHHE
rpaduxoB. HaxoxaeHne acuMOToT.

6. IlpumeHeHuEe MPOU3BOJHOM K PEIICHUIO MPUKIIATHBIX
3azad.

Pu3nyecKul U TEOMETPUYECKUM CMBICH IPOU3BOJHOM.
Pemenue 3amau Ha HanOO/bIIEE W HAaMMEHBIIIEE 3HAYECHUS
(GYHKIINY ¢ TPAKTUYECKUM COJICP 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

[IpakTuueckoe 3aHATHE No7. IupdepennupoBanne
CIIOKHBIX (PYHKIIMHA

VI1,V¥6
Y0 02.01
Y0 04.01

[Tpaktudeckoe 3ansTre Ne8. [IpuMeHeHHe MPOM3BOAHON K

V1,V6
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UCCJICIOBAHUIO (PYHKIIHIA. V0 02.01
VYo 04.01
[TpakTueckoe 3anarue Ne9. [IpumeHeHne npou3BOAHON K V1, V6
pelIeHuIo 3a1a4 MpohecCHOHATBFHON HAPaBIEHHOCTH 2 Vo0 02.01
Yo 04.01
CamocrostensHass ~ pabota  oOywaromerocs  Pemmuts
JIOMAIITHIOO KOHTPOJIbHYIO paboty o TeMe 3
«MccnenoBanne QyHKIIUHN 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
HcUHncaeHne UHTETpaIOB. MeToAbl HHTETPUPOBAHHUSL. K 1.3, TIK 3.2,
Onpenenenne mepBooOpasHoi (ynkumu. Teopema o MK 3.3 3002.01
epBOOOPaA3HOI GyHKIMU. Omnpenenenne OK 2 30 04.01
HeonpeneneéHHoro uHTerpaita. CBocTBa HEONPEAEIEHHOTO
UHTErpasia. MeToa HemocpeACTBEHHOTO HHTETPUPOBAHHUS. OK 4
MeTo1 MOICTaHOBKH.
2. MeTon 3aMeHbI IEPEMEHHOM.
HaxoxxieHne HEONpeAeIeHHBIX HWHTErPajioB  METOIOM
MOJICTAHOBKH.
3.0mnpenenéHHblii UHTETpAlL. )
Onpenenenne  ompeaeneHHoro uHrerpana. (CpoiicTBa
ONPENEICHHOT0  HMHTErpasa. @®opmyna  Hsrorona-
JleitOHua. MeToa HEMOCPEICTBEHHOTO WHTETPUPOBAHUSI.
MeTo/1 MOICTaHOBKH.
4. MeToJ1 UHTETPUPOBAHUS TIO YACTSIM.
5..IlpuiioxkeHust onpeeIeHHOr0 HHTErpaa.
[lonatue  KpuBONMHEWHOW Tpamemuu U (opmyna
HaxoxjaeHusa e€ ruiomanu. [IpumeHenue uHTErpana mpu
pEIICHUU T€OMETPUUYECKUX 3a/1a4
B TOM 4nciie npakTUYeCKUX 3aHSATUN 10
[IpakTuueckoe 3aHIATHE Nel0. Haxoxnenne V3, V6
HEOTpEACNEHHBIX MHTErPANOB MO TaOJHIIE WHTETPAIOB U 2 Vo 02.01
METOA0OM 3aMCHBI. Vo 04.01
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[TpakTHueckoe 3aHATHE Nell. Haxoxxnenne V3, V6
HEOIPECICHHBIX HHTErPaIOB METOAOM WHTETPUPOBAHUS 2 Vo0 02.01
10 4acCTAM Vo 04.01
[IpakTuueckoe 3ansatue Nel2. HaxoxxaeHue onpeaeneHHbIX ¥3,V¥6
UHTErPajoB Pa3INYHbIMU METOIaMHU 2 Vo 02.01
VYo 04.01
[Ipaktuueckoe 3anatue Nel3. HaxoxneHue 1uiomanei ¥3,V¥6
buryp u o00beMOB TeI 2 Vo 02.01
Yo 04.01
[Tpaktuyeckoe 3ansatue Neld. IIpumenenue onpeneaeHHbIX Y3, V6
MHTETPAJIOB K PEIICHUIO PUKIIAIHBIX 3a/1a4. 2 Yo 02.01
Yo 04.01
CamocrosarenbHas pabota oOydaromerocs: BbIogHUTE
pacueTHO-rpaduyeckyro pabory «HaxoxxaeHnue momaaei 3
TUIOCKUX (QUTYP»
Pa3nes 3. OCHOBBI TEOPHH BEPOATHOCTEH M MATEMAaTHYEeCKOM CTATHCTHKH 12
Tema 3.1. Copepkanne y4eOHOro MaTepurana 2
DJ1eMeHTBI 1.OcHOBHBIE TOHSATHS KOMOWHATOPUKH: pa3MEIICHHS, IIK1.1,IIK 1.2, 32
KOMOMHATOPUKHU coyeraHusi, mnepectaHoBku. Dopmynsl noacuéra yHcaa [IK 1.3, TIK 3.2,
KOMOWHAINI. ) MK 3.3 30 02.01
OnpeneneHue pa3sMelIeHUM, COUETaHU U IE€PECTaHOBOK. OK 2 30 04.01
[Ipocreiimue 3a1a4n Ha TTOACUET YHCIIa KOMOWHAIIMM. OK 4
B ToM uncie npakTHYecKux 3aHATUH 2
[IpakTnueckoe 3anstue Nel5 Pemenne koMOMHATOPHBIX V5
3a/1a4 Y0 02.01
2 Yo 04.01
CamocrostenbHas paboTa oOywaromerocsi BrimonaHeHue
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
MaTeMaTH4YeCKOu
CTATUCTUKH

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

OnpezenieHne  CIydaiHOro COOBITHS. Buasl  coObITHIA:
JIOCTOBEPHOE  COOBITHE, TPOTHUBOIOJIOKHBIE COOBITHSA,
HEBO3MOKHOE coObITHE COBMECTHBIE COOBITHSA,
HECOBMeCTHbIe coObITHi.  Kiaccuueckoe ompenenenue
BEPOATHOCTH CITYYaHOTO COOBITHS

2.Ci10X€HHE U YMHO)KEHHE BEPOSTHOCTEM.

.OmnpeneneHue TPOU3BEIEHUS U CYMMBI COOBITUH
Teopembl 0 mpousBeAeHUH M cymMMe coObiTHil. Cymma
BEPOATHOCTEH JBYX MPOTUBOMOIOKHBIX COOBITHH.

3. [IlpencraBnenme naHHBIX (TAaONUIIBI, JAWATPAMMBI,
rpadukn). Beroopka. UnciioBble XapaKTepUCTUKH BHIOOPKH.
[Ipeamer Maremartuueckoil cTaTUCTUKHU. CTaTHCTUYECKHE
naHHble. ['eHepanbHas COBOKYITHOCTh M BBIOOpOYHAs
COBOKYITHOCTB. OCHOBHBIC BUIBI BEIOOPOK. [IpocToit oTOOp.
Tunuuselit otOop. Mexanudeckuit ot6op. CepuilHbIii
oT0op. ['pynnuposka CTaTHUCTUYECKUX 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 4mncIie MpakTHYECKUX 3aHATUI

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

v5
VY0 02.01
VYo 04.01

[Ipaktnueckoe 3anstue Nel7 Boibopka. Yucnobie
XapaKTEPUCTHKHN BBHIOOPKH. ['eHepanbHas COBOKYIMHOCTh U
BbIOOpOYHAsI COBOKYITHOCTb. Onpenenenne
CTaTUCTUYECKUX PACIPEAECICHUN

Y5
¥002.01
Y0 04.01

CamocrositenbHas paborta oOyuaromerocs: PemuTh keric-
3alady Ha 3HAHWE  CTAaTHCTUYECKUX  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 1K 1.3, TIK 3.2,
MaTpHUIlaMH. IIK 3.3 3002.01
2.MatpuuHble ypaBHEHHUS. OK 2 30 04.01
PelieHne MaTpuyHbIX ypaBHEHHUM.
3.0mnpenenurenu BTOPOro U TPEThero nopsaakoB. CBoiicTBa OK4
onpeaeauTeNneH.
Omnpenenenue omnpeaenuTess BToporo nopsaka. IIpasuio
BbluMClIeHUs.  OmnpeneneHue  ONpeleiuTeNsl  TPEThEro
nopsaka. @Popmyna  ans BbrumcieHus.  CBoiicTBa
OIpEICIINTENEH.
4.0npenenuTens N-TO TOPSIKA.
Munopet u anreOpanueckue gomoiHeHus. [loHsTue
OTPENIETTUTENS]  TIPOU3BOJILHOTO TOpsiiKa. BrluucieHue
ONpeJIeTUTENCH YeTBEPTOro NopsJIKa.
B TOM yncne npakTM4EeCKUX 3aHATHN
[Ipaktrueckoe 3anstue Nel8 JleiicTBus ¢ MaTpuiaMu V4
Y0 02.01
Yo 04.01
[Ipaktuueckoe 3anarue Nel9 Brruncnenue onpenenuteneit V4
2-T0 ¥ 3-TO TopsiAKa Y0 02.01
VYo 04.01
CamocrosaTenbHass  pabora  oOywaromerocst — Pemuts
JIOMAIIHIOO KOHTPOJIbHYIO paboty no TeMe
«OnpenenuTenn»
Tema 4.2. Coneprkanue yueOHOro MaTepuaa
Cucrembl 1.Cuctemsl InHeNHbIX ypaBHeHU. MeTon Kpamepa. K 1.1, IIK 1.2, 32
JIMHEHHBIX [lonatue cucteMbl JIUHEHHBIX ypaBHEeHHU. OgHOpOIHAs K 1.3, TIK 3.2,
ajredpan4ecKux CUCTeMa JMHEWHbIX YypaBHeHHil. CoBMecTHas cucTeMma. K 3.3 30 02.01
YpPaBHeHUi HecoBmectHas cuctema. OnipeziesieHHast U HEonpeaeieHHas OK 2 30 04.01
cucrteMbl. PemreHne cucTteM JIMHEWHBIX YpPaBHEHHW IIO OK 4

dbopmynam Kpamepa.
2.Merop I'aycca.
Mertoa 1OCIEeI0BATENbHOIO MCKIIOUEHUS TEPEMEHHBIX.
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Pemienue cucrem Tpex JIMHEHHBIX YpPaBHEHHUM METOAOM
l'aycca.

3.PemieHre cucteM JIMHEWHBIX YpPaBHEHUH METOJOM
l'aycca.

Pemienue cuctem 4eThbipex TMHEUHBIX YPaBHEHUM.
4.06parHast MaTpHIia.

[Tonsitue oOpatHoit Matrpuilbl. CrocoObl BBIYMCICHHS
00paTHON MaTpHULIBI.

5.MaTpu4HbIil METO/I.

Oo6parnass Matpuma. Crnoco® HaxXOXKICHHUS OOpaTHOM
MaTpullbl. Pernenune cucreM IJMHEHHBIX YpaBHEHUH C
MOMOIIbI0 OOPaTHON MaTpPUIIBL.

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

[TonsiTrie HeompeeneHHOM cucTeMbl. basucHbIe pereHus..

B TOM yncie npakTM4eCKuX 3aHATHN

[Ipaktuueckoe 3ansatue No20 PemieHue cucteM JIMHEMHBIX v7
ypaBHeHul MetojioM Kpamepa Vo 02.01
Yo 04.01
[Tpaktuyeckoe 3ansTHe Ne2l Haxoxnaenue oOpaTHOH vi7
MaTpHUILIbI Y0 02.01
Yo 04.01
IIpaktnueckoe 3anstue Ne22 PemeHne cucteM JIMHEMHBIX yi
YpaBHEHHI METOZ0M 00paTHON MaTPHIIbI Vo 02.01
Yo 04.01
[IpakTnueckoe 3anarue Ne23 PelieHne CUCTEM JMHEUHBIX Y7
ypaBHeHUM MetozioM ["aycca Vo 02.01
Yo 04.01
[Ipaktuueckoe 3ansatue Ne24 PenieHue CUCTEM JIMHEHBIX v7
YpaBHEHU pa3IMYHBIMU CIIOCOOAMHU Vo 02.01
Yo 04.01

CamocTtosaTenbHass  pabora  oOydwaromerocs:  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 o0ecrneyeHne

Jns  peanuzauud  MporpamMMbl  yY4eOHOW  AUCIHUIUIMHBI  MPEAYCMOTPEHBI  CIEIYIOLIUE
crelHagbHbIe TOMEIIEHUS U OCHAIICHHE:

THI 1 HAUMEHOBaHKeE CIIEeHAJILHOI0
OcHaleHHe cnenuaJLHOro MoMeIeHus
NoMeIeHus

Kabuner MaTeMaTuKu MynbTUMEIMITHBIE CpPEICTBA XpaHEHUs, Iepeaayn |
MpeICcTaBICHMs] HHPOPMAIIHH.
YyeOHO-MeTOAMYECKass JTOKYMEHTAIUs, JHJIaKTHYCCKUE
cpencTBa

IToMerienue 11 CaMOCTOSTEILHON [TepconanpHbie KOMITBIOTEPHI ¢ TakeToM MS Office,

paboThI 0OyJAIOIINXCS BBIX0JIOM B IHTEpPHET U C IOCTYNIOM B 3JIEKTPOHHYIO
nH(POPMAITMOHHO-00Pa30BaTENBHYIO CPEly YHUBEPCUTETA

3.2 YueOHO-MeTOAUYeCKOEe U MH(OPMAIMOHHOE 00ecTieyeHHe peain3alu NpPorpaMmbl

OcCHOBHbBIE HCTOYHUKH:

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

2. Marematuka : yuebHoe nocobue / C. H. Bepuue, A. B. I'o6bmm, O. E. Pomenko, E. A.
Jlebenena. - HoBocubupck : Msn-Bo HI'TY, 2019. - 174 c. - ISBN 987-5-7782-3872-5. - Tekcr :
anektponusiid. - URL: https://znanium.com/catalog/product/1869458 (marta o6pamenus: 30.05.2023).
— PexxuM nocryna: no noamucke.

3. HanasH, A. A. Matemaruka : yaeOHuk / A.A. [lanasn. — 3-e u3f., ucmp. u gom. — MocCKBa :
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). — Pexxum q0cTyma: 1mo moAmnucKe.

JlonoJiHUTeIbHbIE HCTOYHUKH:

1. Maremaruka : yuebnoe nocodue / 0. M. [lanunos, JI. H. XKyp6enko, I'. A. Hukonosa [u
ap.] ; mox pen. JI. H. XKyp6enko, I'. A. HukonoBoii. — Mocksa : UHOPA-M, 2019. — 496 ¢c. —
(Boiciee o6paszoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - Tekcr : snextponHsii. - URL:
https://znanium.com/catalog/product/989799 (nara oGpamienus: 30.05.2022). — Pexxum gocTymna: mo
noxmnucke. [caiit]. — URL: https://urait.ru/bcode/490794 (nata obpamenus: 23.05.2022).

2. XKyxoga, I'. C. Martemaruka : yueonoe nocooue / I'.C. XKykoBa. — Mocksa : UHOPA-M,
2019. — 351 c¢. — (Bsicmee obpazoBanue). - ISBN 978-5-16-108295-9. - TekcT : 3MEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1067391 (mara oOpamenus: 30.05.2022). — Pexum
JOCTYHA: 110 MOATHUCKE.

3. Cenpix, U. I0. MaremaTuka : y4eOHUK W TMPAKTUKYM JUJISI CPEAHETO MPO(EeCCHOHATBEHOTO

obpazoBanmsi / U. 0. Cenpix, FO. b. I'pebenmmkoB, A. HO. [lleBeneB. — Mocksa : W3narenbcTBO
Opaiit, 2022. — 443 c.— (IIpodeccuonamsnoe obOpazoBanue). — ISBN 978-5-9916-5914-7. —
Texcr : onexkrponnslid //  OGOpaszoBatenbHast miaatgopma IOpaiit  [caiit]. — URL:

https://urait.ru/bcode/490012 (mxara obpamenus: 30.05.2022).

4. Ao6zanoBa, H. M. Maremaruka: yueOHoe mocobue / H. M. A63anosa, FO.H. Caguukosa ;
MI'TYVY. - Maraurtoropck : MI'TY, 2018. - 1 anektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyI1. sKpaHa.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcataloques/5/9346/S147
pdf&view=true (mara obpamienus: 08.12.2021). - MakpooObeKT. - TeKCT : 3MeKTPOHHBIN. - CBeIeHUS
noctymnHbl Takke Ha CD-ROM.
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https://www.academia-moscow.ru/reader/?id=416566
https://znanium.com/catalog/product/1869458
https://znanium.com/catalog/product/1214598
https://znanium.com/catalog/product/989799
https://urait.ru/bcode/490794
https://znanium.com/catalog/product/1067391
https://urait.ru/bcode/490012
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S147.pdf&show=dcatalogues/5/9346/S147.pdf&view=true

IIporpammHoe obecnieyeHue:

MS Windows 7 (moamucka Imagine Premium)
MS Office 2007

7 Zip

HNuTepHeT-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  ®Deneparuun
http://window.edu.ru/

3. Enunelii mopran nHTEpHET-TECTHPOBAHUS B chepe obpasoBanus: https://i-exam.ru

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

5. IMopran uudposoro odbpazosanus. http://www.digital-edu.ru/

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

7. CIIO B poccuiickux mkonax: komanna ALT Linux paccka3piBaeT 0 BHEAPEHUU CBOOOTHOTO
MporpaMMHOTO oOecriedeHusi B Mmkoiax Poccum [DnekTpoHHBIM pecypc]. — Pexum pgocryna:
http://freeschool.altlinux.ru  /, ceobomHsIii. — 3ari. ¢ skpana. 513. pyc.

8. ®enepanbHblii  oOpasoBarenbHbld  mopTant  «MHMOPMAMOHHO-KOMMYHHKAIIMOHHEIE
TEXHOJIOTUH B 0Opa3oBanumy. http://window.edu.ru/resource/832/7832

3.3 YueOHo-MeTOAMYECKOE 00ecIedeHre CAMOCTOATEIbHOI padoThl 00y4aKOLIUXCSH

CamocrosTenbHass  paboTa  sBiIseTCs  00SA3aTENBbHOM AN KaXIoro  oOydaromierocs.
CamocrosTenpHas paGOTa MOKCT OCYHICCTBIATECA HHAWBUAYAJIbHO WUJIU I'PYIIIAaMH B 3aBUCUMOCTH OT
neny, 00beMa, KOHKPETHOW TeMaTHKH CaMOCTOSITEIbHOW paOOThI, yPOBHS CJIOKHOCTH, YPOBHS YMEHHIA
00yJarommxcs.

KoHTpoIs pe3ynbTaToB BHEAYAUTOPHOH CaMOCTOSTEIBHOM pabOThl OCYIIECTBISETCS B IIPEIeax
BpPEMCHH, OTBCACHHOI'O Ha 00s3aTeabHbIE yqe6HBIe 3aHATUA W BHCAYAUTOPHYIO CaMOCTOATCIIBHYIO
paboty oOyuarommxcsi o y4yeOHOW AMCHUIUIMHE, MPOXOIUT KaK B NMHUCBMEHHOM, TaK M YCTHON WM
CMEIIaHHOH (popme, ¢ IpeCTaBICHUEM H3/IEIHsI WIH MPOAYKTa CAaMOCTOSTEIBHOMN e TETbHOCTH.

B kagectBe popM 1 METOZOB KOHTPOJISI BHEAYTUTOPHOI CaMOCTOSTEIBHOIN pabOTHI HCIIOB3YIOTCS:

Ne | HaumenoBanue O11eHOYHEBIE cpencTBa (3amanus) TS CaMOCTOATEIbHON
paznesna/TeMbl BHEAYJTUTOPHON PabOThI
1 Bun 3aganus: nomamiHsst KOHTpoJIbHas paboTa

Tekct 3aganus: BBIMOJIHATH TOMAINTHIO KOHTPOJIBHYIO paboTy
«/leficTBUS C KOMIIEKCHBIMH YHCIIAMU B TPUTOHOMETPHUUYECKOH Gopme)
ens: yrmyOneHne paHee U3ydyeHHOTO MaTepualia, BRIpabOTKa yMEHUN U
HaBBIKOB 0 TMPUMEHEHHI0 (OPMYJ, COCTABICHHUIO ATOPUTMA THIIOBBIX
3aJIaHWH, TIPUMEHEHHE ITOJTYICHHBIX 3HAHUW Ha MPAKTHKE.
PexoMeHanuu 1o BBIOIHEHUIO 33JaHUs:
KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUUECKOH (hopMe UMEET BU/L:

Pazzen 1 z =r(cosp + i - sing)
Kommiekcusle uncna | s nepexona u3 anredpandeckoit Gopmel Z = a + b * i KOMIIJIEKCHOTO
Yuclia B TPUTOHOMETPUYECKYIO HCTIONb3yeTcs opMya:

_a
cosp = —
b
sing = —

\0<¢p<2n

rie r = va? + bz
Kputepun OlleHKH: TOYHOCTh PACUETOB; 0OBEM BBITOJHEHHBIX 331aHUIA,
odopmIIeHHE.
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http://www.school-collection.edu.ru/
http://window.edu.ru/
https://i-exam.ru/
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http://freeschool.altlinux.ru/
http://window.edu.ru/resource/832/7832

Bun 3amanus: pacuetHo-Tpaduueckas padbota

Texct 3amanus: BeIMOTHUTE  pacdeTHO-TpadUYecKyld  paboTry
«MccnenoBanre (QyHKIMHM Ha HEIPEPHIBHOCTHY;

Llenb: yroyOneHnue panee U3y4eHHOTO MaTepHaia, BRIpaboTKa yMEHUH U
HaBBIKOB IO IMPUMEHEHHI0 (OPMYJ, COCTABJICHUIO AITOPHUTMA THIIOBBIX
3a71aHUI, IPUMEHEHHUE NTOyYEHHBIX 3HAaHUH Ha IPAKTUKE.
PexoMeHnaanuu 1o BBIMOJHEHUIO 3a/IaHUS:

CyIecTBYIOT CIIEAYIOIINE BUABI ACUMITOT: BEPTHKAJIbHBIE,
TOPU30HTAIbHBIC (HAKIIOHHBIE)

Jnist oripeniesnieHust BEepTUKAIBHBIX aCHMITOT HEOOXOJMMO HAUTH
Mpeebl:

Tema 2.1. lim f(x)
Teopus npenenos u Xo%o+
HETPEPHIBHOCTD 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 olleHKH: TOYHOCTH PacyeTOB; 00HEM BBIITOJIHEHHBIX 3aJaHNH,
ohopMIICHHE.
Bup 3amanust: toManHsisi KOHTpoJbHas paboTa
Texct 3ananus: PemuTh AOMAIIHIOI KOHTPOJBHYIO paboTy MO Teme
«HccnenoBanue GyHKIIMU U TOCTPOCHHE TPaduKOBY.
Llenb: yrayOneHue paHee U3y4eHHOTO MaTepHala, BRIpaboTKa yMEHUH 1
HABBIKOB TIO TPUMEHEHHIO (OPMYJI, COCTABICHHIO aITOPHUTMa THUIIOBBIX
3a/1aHui, IPUMEHEHHE MOTYYCHHbBIX 3HAHUS Ha TIPAKTHKE.
PexomeHanmu K BBITOTHEHHIO:
Jnst mocTpoenust rpaduka UCTONb3YeTCs CISIYIONINH MIaH
Tema 2.2. UCCIIEIOBaHMSI (PYHKLIHUU:
[TpousBomHas 1) D(y)
byHkunm u eé 2) E(y)
MIPUIIOKEHUS. 3) Hynu byHKIMH TPOMEXYTKH 3HAKOTTOCTOSIHCTBA
4)  AcUMITOTBHI
5) Ilpomexyrku  Bo3pacTaHus/yObiBaHUsS ~ (DYHKIHMH,  TOYKH
IKCTpEMyMa
6) BBIMYKIOCTE/BOTHYTOCTH (DYHKIIMU
7) rpadux
Kpurtepru omieHKH: TOYHOCTh PacyeToB; 00bEM BBIITOJIHEHHBIX 3aJ[aHUH,
odopmIIeHHE.
Bun 3aganus: pacuerHo-rpaduyueckas padbota
Texct 3aganust: BeImomHUTE pacueTHO-TpadUIECcKyro padoTy
Tema 2.3. «Haxoxaenue miomnaaen miockux Guryp»
WnTerpan u ero Lenb: yroyOeHne paHee U3y4€HHOTO MaTepuaia, BEIpadOTKa yMEHHI U
TIPUIIOKECHUS HABBIKOB TI0 TPUMEHEHHIO (OPMYJI, COCTaBJICHHIO aJrOpPUTMa THIIOBBIX

3a7laHuU, MPUMEHEHUE MMOTYYEHHBIX 3HAaHUS HA IPAKTHUKE.
PexoMeHmainu K BBIMOJIHEHHIO:
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[ycts Gpynxuus y = f(x) HenpepsiBHA Ha OTpe3ke [a;b] 1 mpuHUMaeT Ha
3TOM OTpe3Ke HeoTpHUaTeNbHbIe 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€OMETPUYECKHN CMBICI: 3TO IIJIOIIA b KPUBOJIUHENHOMN TPAIlCUH.

s

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

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

b
ompejieleHHOMY 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) pasHa
ompejieneHHOMy HHTerpamy oT f(x) Ha [a;b], B3sTOMY co 3HaKOM
b
«MHUHYC»: S :—I f(x)dx .

a

d I

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

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

¥
. y=fixz)
y : ,-(/A .

/ .
— / 3 ’ A =Ty
Wl / I o _1—_";‘..

7 A —
T“ Puc. 4
[Topsok BeIMONIHEHHS pabOTHI:
1. Uzob6paszute purypy Ha KOOPAMHATHOM IIIOCKOCTH;
2. Omnpenenute, sBJIsIeTCS JIU GUTypa KPUBOJIMHEHHOMN
Tpanenuen.
3. Boruucnure miuomans GUrypsl.
Kpurepun ouenku: Kputepuu OLIEHKH: TOYHOCTh PACUYETOB; OOBEM
BBINOJIHEHHBIX 33JJaHUH, 0(hOpMIICHHE.

Pazpen 3
DNEeMEHTBI TEOPUU
BEPOSATHOCTEUN U
MaTeMaTUYECKON

Bunn 3amanus: kelic-3amada

Texcr 3amanus: Pemmnts Kelic-3ajady IO TEME DJIEMEHTHl TEOPUHU
BEPOATHOCTEW U MaTEMaTHYECKasl CTATUCTHKA

Llenb: yroyOneHue paHee H3y4eHHOTO MaTepHaja, BRIpaboTKa YMEHUH U

20




CTaTUCTHKH

HABBIKOB TI0 NPUMEHEHHIO (OPMYJI, COCTaBJICHHIO aJTrOPUTMa THIIOBBIX
3a7IaHUI, IPUMEHEHHUE [TOTyYEHHBIX 3HaHUS HA IIPAKTUKE.
PexomMeHIanmm K BBIOTHEHHIO:

BeposTHOCTBIO COOBITHS A Ha3bIBACTCS OTHOIICHHE YHCIa M
CJIydaen, OJIaronpHUATCTBYIONIMX €T0 MOSBJICHUIO, K O0IIeMY YHCITY
BCEX HECOBMECTHBIX PaBHOBO3MOXHBIX W 00pa3yIOIIUX MOJIHYIO
rpymmy coObiTuii. Takoe ompeneneHre BEPOSTHOCTH HAa3bIBAIOT
KJIacCHYeCKUM. BeposiTHOCTh coObITHs 0003Hauaercst P(A) u

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

Tema 4.1.
Matpuist 1
ONPEACITUTEN

Bun 3aganus: qoMaiiHssi KOHTposbHas paboTa

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

Lenb: yrinyOiieHne paHee U3y4€HHOTO MaTepuaia, BbIpaboTKa yMEHHI U
HABBIKOB T10 MPUMEHEHHIO ()OPMYJI, COCTABJIICHHUIO AJTOPHTMA THITOBBIX
3a/1aHui, IPUMEHEHHE MOTYYCHHBIX 3HAHUS Ha IPAKTHKE.
PexoMenmaninu K BBINOJIHEHHIO:

1) Onpenenurens TPETHETO MOPAIKA BBIYUCISIETCS IO (GOpMyIIe:
Gy g3 O3
Qg1 GOzz G
Gz O3z O

= Gy Ogplgy + Gy Gggllyy + Oy Ogp Gy — Oyg Ogplyy

]

— Qy3flgy Ogg — Oz Ogallyy
I[J'If[ BBIYHMCIICHUA OIIPCACIUTCIIA YCTBCPTOI'O nopsaakKa
BOCHOJ’IB?:YI\/’ITGCI) Pa3I0KCHUEM OMmpeACIIMTCIIA 110 J3JICMCHTaM
HCKOTOPOI'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 MHHOPOB W aireOpandyecKHX JOTOJHEHHUM

UCTIOJIB3YHTE ONpeieiCHUs U (OPMYJIbI U3 KOHCIICKTA JICKIIUH.
Kputepun o1ieHKH: TOYHOCTh pacyeTOB; 00bEM BBINOJHEHHBIX 3aJaHUMH,
odopmIIeHHE.

Tewma 4.2.
CucremMbl TUHEHHBIX
anredpanvdecKux
ypaBHEHUH

Bun 3aganus: nomaiiHsst KOHTpoJbHast padoTa
Tekct 3amanus: PemuTh JOMAaNIHIOW KOHTPOJBHYIO paboTy MO Teme
«Pemienne cucTeM JTMHEWHBIX YPaBHEHUN Pa3IUIHBIMU CIIOCOOAMI
Llenb: yroyOneHue paHee U3y4eHHOTO MaTepHrala, BRIpaboTKa yMEHUH U
HaBBIKOB I10 IMPUMEHEHHIO0 (OPMYJI, COCTABJICHUIO aJTOPUTMA THUIIOBBIX
3a7aHU, MPUMEHEHUE MOTYYECHHBIX 3HAaHUS HA IIPAKTHUKE.
PexomeHnmanyu K BBIIOJIHEHUIO:
IlycTs mana cucrema Tpex JIMHEWHBIX YPAaBHEHUU C TpeMs

¥y T oapyy Taprg = b
HEU3BECTHBIMU: {81 Xy + Oyp%; + ay3%3 = by

@31 %) T A3y T o337 = by
UtoO0s1 pemuTh cucteMy MeTosIoM Kpamepa, coctaBuM onpeeuTesnb
u3 K03(pPUIIMEHTOB NPU HEN3BECTHBIX.
OTOT ONPEJIETUTEND HA3BIBAETCS ONPEIEIUTEIEM CUCTEMBI:
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Oy Hyn Oy
fz) gz fag

A=

gy gz (O3
CocTaBuUM ONpeEeNUTENN KaX 0l Hen3BeCTHOU. Onpenenureib 4
MOJTY4aeTCs M3 ONPEACTUTENS A MyTeM 3aMEHBI TIEPBOTO CTOIOIA
KO3(PHUITMEHTOB CTOIOIOM M3 CBOOOIHBIX YJICHOB.

by a, ag
A= by @y Ay,
by a3y ay

OmnpenenuTenb A; MOTy4aeTCs U3 ONMPEACTUTEINS A TTYyTEM 3aMEHbI
BTOPOTO CTOJI011a KOAPPUITUEHTOB CTOIOIIOM M3 CBOOOHBIX YJICHOB.

ay by ag
=(ay By ay
agp; by gy
Ornpenenurens 4; MOIyYaeTCs U3 ONMPEACITUTENS 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
Jns pemenus cucreMsl MeTo1oM ["aycca ncnonbp3yiuTe alnropuTMm:

1. 3anuimmTe CUCTEMY JIMHEWHBIX YpaBHEHUM.

2. CocraBbTe paCUIMPEHHYIO MaTpPHUILY.

3. BeimonanTe 3MEMEHTApHBIC TPEOOpPa30BaHUS CTPOK MATPHIIHI,
UCKIIIOYasi TOCJE0BaTEeNbHO IepeMeHHble. B pe3ynbrare
JTOJDKHA TTOJTYIUThCS CTyTIeHYaTasi MaTpHUIla.

4. Ilo cTtyneHuaroil MaTpHIle COCTaBbTE CUCTEMY.

ITocnemoBaTreapbHO HANANTE 3HAYCHHS BCEX HEHM3BECTHBIX.
6. 3aluIInTe OTBET.

st pemeHrs CUCTeMbl MAaTPUYHBIM METOOM

1. 3anummTe cucTEMY JTUHENHBIX YpaBHEHUH.

2. CocTaBbTe MaTPUYHOE YpPAaBHCHUE.

3. Beraucaute o0paTHYI0 MaTpHILy.

UTOoOBI BRIYKUCIUTH OOPATHYIO MATPHILy, HY>KHO:

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

0) HaliTh anreOpanyecKre AOMOJHEHUS Al KaXXA0ro JIEMEHTa

o

MaTpulbl A;
B) TPAHCIIOHUPOBATh MATPHUILY U3 AJIreOpanvecKuX JOMOJIHEHUH;
Ay Ay Agy
I) HAWTH 0OpaTHYIO MaTpuIly: A~' = _\.i A A A
) Ay Ay Ag,

UToOBI HAMTH HEM3BECTHYIO MAaTPUILYy X, HY)KHO YMHOXHUTh
06paTHyI0 MaTpHIly 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
KOHTpOHB " OIICHKa p€3y.]'IBTaTOB OCBOCHUA OUCIHUIIIINHBI OC}’H.[CCTBJISICTCSI HpeHO[[aBaTCJICM B

Iponuecce TCKYUICro KOHTPOJIA U HpOMe}I(YTOqHOﬁ aTTCCTalluu.

PE3YJIBTATOB

OCBOEHHMS YUEBHOM

KonTpoaupyemsl
€ pazzaebl (TeMbl)
y4ueOHOI
JUCIUTUTUHBI

Kontponnpye
Mble
pe3yIbTaThl
(yMeHwusl,
3HaHUsA)

HanmenoBanu
e

OLIEHOYHOTI'0
cpeiacTBa

Kputepun
OIICHKH

Pazgen 1. Tema
1.1
KommnnekcHsie
qucaa

V2,31, 32
Vo0 02.01, 30
02.01

TECT,
IPAKTHIECKOE
3aJaHue

Ouyenxa ""omauuno"" cmasumcs, eciu
paboma 8binoIHEHA 8 NOTHOM 00BEME C
co0.r00eHuem HeobXo0oUMol
noCc1e008amebHOCmU OeluCmseuil; 8
omeeme NpasuIbHO U AKKYPAMHO
8bINOIHEHbL 8CE 3ANUCU U GLIYUCTICHUSL.
Oyenxa ""xopowo"" cmasumcs, ecau
8bINOIHEHbL MPeDOBAHUsL K OYeHKe
""omauuno"", no donywenwvt 2-3

Hedouema.

Oyenxa ""yooenemsopumensuo
cmasumcsi, eciu paboma 6vINOJIHEeHA He
NOJIHOCMbIO0, HO 00BEM 8bINOIHEHHOU
yacmu makos, 4Umo no360Jsem noyyums
npasuiibHvle pe3yibmamsl U 8bl800bl, 8
Xo0e nposedeHus pabomul OvlLIU

oonyuieHvl OuUOKU.
Oyenka ""neyoosnemeopumenvHo
cmasumcs, eciu paboma 6bINOIHEHA He
NOJIHOCMBIO UNU 00BEM 8bINOIHEHHOU
yacmu pabomul He N0360.Jislem coelams

NnpasulibHblX 8b160008.

"

"

Pasnen 2. Tema
2.1 Teopus
MpeeIioB

V1,32
¥002.01, Yo
04.01,

30 02.01, 30
04.01

TECT,
MPaKTUIECKOE
3aJ]aHKe

Ouyenxa ""omauuno"" cmasumces, eciu

paboma 6vinoIHEeHA 8 NOTHOM 00BéMe C
cobnrooenuem HeobXo0uMou
nocue0o8amebHOCmuy Oetucmeuil, 8
omeeme NpasuiIbHO U AKKYPAMHO
8bINOJIHEHbL 6CE 3ANUCU U BLIYUCTICHUSL.
Oyenxa ""xopowo"" cmasumcs, eciu
8bINOIHEHbL MPEO0B8AHUsL K OYeHKe
""omauuno"", no donywenwvl 2-3

Hedouema.

Oyenka ""yoosenemsopumenbHo
cmasumcs, eciu paboma 6bINOIHEeHA He
NOIHOCMbIO0, HO 00BEM 8bINOJIHEHHOU
yacmu maxos, Ymo no360asiem noxyyums

npasuiibHble pe3yibmamsl U bl800bl, 8
Xo0e nposedenust pabomoi ObLIU
oonyujeHvl OUUOKU.

Oyenka ""neyoosnemsopumensho

cmasumcs, eciu paboma 6bINOJIHEHA He

nn

" "

NOJIHOCMbIO U 00BEM BbINOJIHEHHOLL
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yacmu pa60mbz He noseoJisem coenamos
NnpasulbHblX 6b160008.

Paznen 2. Tema
2.2
Huddepennnans
HOE UCYKCIICHHE

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

04.01
3002.01, 30
04.01

TECT,
MPAKTHIECKOE
3aJjaHue

" nn

Oyenka ""omauuno"" cmasumcs, ecau
paboma 8vinoIHeHAd 8 NOIHOM 00béMe C
cobnodenuem Heobxo0UMou
nocue0o8amenbHOCmuy Oetucmeuil, 8
omeeme NpasUIbHO U AKKYPAMHO
BbINOIHEHbL 6CE 3ANUCU U BbIYUCTEHUSL.
Oyenka ""xopowo"" cmasumcs, eciu
8bINOIHEHbL MPeO0BAHUsL K OYeHKe
""omauuno"", o donywenvt 2-3

Hedoyema.

Oyenka ""yoosenemsopumenbHo
cmasumcs, eciu paboma 6bINOJIHEeHA He
NOTHOCMBIO, HO 00BEM 8bINOTIHEHHOU
yacmu maxos, Ymo no380JasAen Noay4ums
npasuiblble pe3yibmamsl U 6b1600bl; 8
Xo0e nposedenusi pabomsi Ovliu

oonyujeHvl UK.
Oyenka ""neyoosnemeopumenvro
cmasumcsi, eciu paboma 6vINOJIHEHA He
NOTHOCMBIO UL 00BEM 8bINOIHEHHOU
yacmu pabomol He NO360.Jiem COelamb
NPABUILHBIX BbIBOOOVS.

nn

" "

Pasnen 2. Tema
2.3
HNHurerpansHoe
HCUYHCIICHHE

V3,V6, 31,32,
33
Y0 02.01, Yo

04.01
30 02.01, 30
04.01

TECT,
MPaKTUYECKOe
3ajJjaHue, Keuc-
3aJa4a

" nn

Oyenka ""omauuno"" cmasumcs, eciu
paboma 6bINOIHEHA 8 NOTHOM 00béME C
cobnrooenuem HeobXo0uMou
nocue0o8amenbHOCmuy Oetucmeuil, 8
omeeme NpasuibHO U AKKYPAMHO
BbINOIHEHbL 6CE 3ANUCU U BbIYUCTEHUSL.
Oyenka ""xopowo"" cmasumcs, ecnu
BbINOIHEHbL MPEOOBAHUSL K OYEHKE
""omauuno"", no donywenwvl 2-3

Hedouema.

Oyenka ""yoosenemsopumenbHo
cmasumcsi, eciu paboma 6bINOJIHEHA He
NOTHOCMBIO, HO 00BLEM B8bINOTHEHHOU
yacmu maxos, Ymo no380asAem NoaY4uUms
npasuibHble pe3yibmamsl U 8b1600bl, 8
Xo0e nposedenust pabomoi ObLIU

oonyujeHvl OUUOKU.
Oyenxa ""neyoosremsopumenvro
cmasumcsi, eciu paboma 6vINOJIHEHA He
NOTHOCMBIO UNU 00BEM 8bINOIHEHHOU
yacmu pabomsl He NO360.715em cOelamb

NnpasulbHblX 6b180008.

"

"

Pasnen 3. Tema
3.1 OcHOBHBIE
IMOHSITHS
KOMOWHATOPUKH

V5,32
Y0 02.01, Yo

04.01
30 02.01, 30
04.01

TECT,
MIPaKTUYECKOe
3a/1aHue

Ouyenxa ""omauuno"" cmasumcs, eciu
paboma 8viNoIHEHA 8 NOTHOM 00béMe C
cobnoeruem Heobxooumou
noc1e008amelbHOCmU OeUCmeull,; 6
omeeme NpasuIbHO U AKKYPAMHO
6bINOJIHEHbL 6CE 3ANUCU U BbIYUCTCHUSL.
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Oyenxa ""xopowo"" cmasumcs, eciu
8bINOIHEHbL MPeO0B8aAHUsL K OYEHKe
""omauuno"", no donywenvt 2-3

Hedoyema.

Oyenka ""yoosnemsopumenbHo
cmasumcs, eciu paboma 6bINOJIHEeHA He
NOJIHOCMbIO0, HO 00BEM 8bINOIHEHHOU
yacmu makos, Ymo no360asiem noxy4ums
npasuiibHvle pe3yibmamsl U 8bl800bl, 8

Xo0e nposedenust pabomoi OvLIU
oonyuyeHvl OUUOKU.
Oyenka ""neyooenemeopumenvno
cmasumcs, eciu paboma 6biNOJIHEHA He
NOTHOCMBIO UTU 00BEM 8bINOTHEHHOU
yacmu pabomol He NO380.J1em coelams
NpPABUNTLHBIX 8b180008.

nn

"

" "

Ouyenxa ""omauuno"" cmasumces, eciu
paboma evinoIHeHa 8 NOIHOM 00béMe C
cobmooenuem 1Heobxooumou
nociedosamenbHoCmu 0eucmeuil; 6
omeeme nPasuIbHO U AKKYPAMHO
BLINOIHEHbL 8Ce 3ANUCU U BbIYUCTCHUSL.

" nn

le;eHKa XOpouio " cmaeumcs, eciu
BblNOJIHEHbl mp€60661HHfl K OUYEHKe

Pasznen 3. Tema ¥5,32 ""omauuno"", no donywenwvr 2-3
3.2 DneMeHThI Y002.01, Yo Hedouema.
TEOPUU 04.01 rect, Oyenka ""yooeremeopumenvno”"
. MPAKTHYECKOE
BEpPOSITHOCTEHN 1 30 02.01, 30 sazanie CMasumcsi, eciu paboma 8bINOJIHEHA HE
mareMaTuueckoi | 04.01 NONHOCMBIO, HO 00BEM 6bINOIHEHHOU
CTaTHCTUKH yacmu makos, Ymo no360asiem NowLyyums
npasuiibHvle pe3yibmamsl U bl800bl, 8
Xo0e nposedeHus pabomul OvlLIU
oonyujeHvl UK.
Oyenka ""neyoosnemeopumenvro"
cmasumcs, eciu paboma 6viNoJIHeHA He
NOJIHOCMBIO UNU 00BEM 8bINOIHEHHOU
yacmu pabomel He NO380.J1em coelams
NpABUNILHBIX 8b160008.
Ouyenxa ""omauuno"" cmasumcs, eciu
paboma biNOIHEHA 8 NOTHOM 00béMe ¢
cobnrooenuem HeobXo0UMol
V4,32 nOCNe008ameNbHOCIU Oelicmaull; 8
Y0 02.01, Yo omeeme NPABUIbHO U AKKYPAMHO
Pasnen 4. Tema 04.01 Teer, 8bll’l0JZHeF’l,l’7,l ece 3an”Lf’cu U 8bIYUCTICHUS.
4.1 Marpuus! 1 30 02.01, 30 HpaKTHYCCKOE Oyenxa ""xopowo"" cmasumcs, eciu
8bINOIHEHbL MPEO0BAHUsL K OYEHKe
OTpEeICTUTENH 04.01 3aJaHue

""omauuno"", no donywenwvl 2-3
Hedouema.
Oyenka ""yoosenemsopumenbHo
cmasumcs, eciu paboma 6vINOIHEHA He
NOIHOCMbIO0, HO 00HEM BbINOIHEHHOU

nn

yacmu maxKoe, 4mo no3eoJidient nojaydunio
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npasuibHble pe3yibmamsl U 6b1600bl; 8
Xo0e nposedenust pabomoi ObLIU

oonyuyeHvl OUUOKU.
Oyenka ""neyooenemeopumenvHo
cmasumcsi, eciu paboma 6bINOJIHEHA He
NOTHOCMBIO UNU 00BEM 8bINOTHEHHOU
yacmu pabomul He NO380.Ji5lem coelams
NPABUNILHBIX BbIBOOOVS.

"

" "

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

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 Oyenxa ""yooenemsopumenvuo""
JIMHEHNHBIX ' 3:IlaHI/IC cmasumcsi, eciu paboma ebiNOJIHeHA He
anreOpanvecKux NOJIHOCMBIO, HO 00BEM BLINOJIHEHHOU

YpaBHCHHIA yacmu maxos, Ymo no380a5Aen Noay4ums
npasuibible pe3yibmamsl U 6b1600bl; 8
Xo0e nposedenust pabomoi OvLIU

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

"

4.2 IlpoMe:xxyTOUYHASI aTTeCTAIUS

[IpomexyTouHass arTecTanusl OOYYArOMIMXCS OCYIIECTBISETCS IO 3aBEPUICHUM H3y4CHUS
JTUCIUTIIMHBI U TTIO3BOJISIET ONIPEICTUTh KaueCTBO U YPOBEHb €€ OCBOCHHUSI.

dopma NMPOMEKYTOYHON aTTeCTallUU MO JUCHUIUIMHE «Marematuka» - nuddepeHmpoBaHHbIN
3ayer.

OueHo4HBbIE CpPeCTBA

Pe3yabTaThl 00yuyeHus -
AJISl IPOMEKYTOYHOI aTTecTaluu

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

1. 3agana Tabimma pa3MepoB MPOKATHOM MPOIYKIUHU -
HIBeJuIepa (dj — 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 crienyronme XapakTepUCTHKHU:
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— pa3max

—  Moay

— MeauaHy

— cpeaHee 3HaUCHUE
6) Ha ocHoBe maHHOrO BapHAIIIOHHOTO Psiia COCTaBHUTh
psaa  pacmnpenenenuss rae  (d; —ammHA  mIBeniepa,
P; — BEPOATHOCTbH €€ MOSIBICHHUS)

d; 48 50 52 o1 52

Pj

Ucnone3ys MS Excel (wmm apyroe momobuoe I10)
HOCTPOUTH THCTOTPAMMY PACIIpee/ICHHS.
B) /Jlomyckaercs OTKIOHEHHWE JJIUHBI ILIBEUIEpa B
npeaenax +1 cm. CranaaptHas qiuHa mBeswiepa 50 cm.
[ToncunTarh BEpOSITHOCTH TOTO, YTO JUIMHA BBIOPAHHOTO
IIBEJUIEpa HAXOAUTCS B MpeJiesiaX HOPMBI
2. Vcrionb3ys TabIUIBl TPOU3BOIHBIX U UHTETPAJTIOB
(B35Th U3 CIIPABOYHUKA) PEIINTh CIAECAYIOILYIO 3a/1auy.
CKOpOCTh IBMYKEHUST aBTOMOOHJISI MEHSIETCS 110 3aKOHY
v(t) =2t+1
Haiitn ckopoCcTh B MOMEHT BpeMEHH t, yCKOpEHHUE B
MOMEHT BPEMEHH { U IPOMAEHHBIN 3a 3TO BpeMs IIyTh
(t=2 cek.)
3. O1eHUTh pe3yabTar, MOJTYYEHHBIH B X0/1€ peIIeHUs
CHUCTEMBI OJTHUM U3 MeTo0B: Kpamepa, ['aycca,
00paTHON MaTPUIIBI
2X1 + 3X2 =1

{Xl — 3X2 =—4
4. UccnenoBath (DYHKIMIO U IOCTPOUTH IpaduK y =
x3 —1.
[TpoBepuTh NPaBUIBLHOCTH OCTPOEHUS, HCIIONb3YSI
Excel (wmu gpyroe I10)
5. Pemuts MatpuuHoe ypaBHenue: X = B — 3AB, ecin

=G5 2)i5=( %)

6. Beruucnure miomniaab NpoKaTHOM 3ar0TOBKH,
nMmeromed Uy = 0; x=0;x=2; y = x?.
CocTaBuThb 3aJ1a4y Ha OCHOBE PEUICHUSI UCXOIHOU
3aJa4u.

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

9. BeuncauTh HEONPEENEHHbII UHTErpaj METOA0M

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

- «OTINYHO» - TEOPETUYECKOE COJCPIKaHNE Kypca OCBOCHO TOJIHOCTHIO, 0e3 Tpo0esioB, yMEeHUs
chOpMHUPOBAHBI, BCE MPEIyCMOTPEHHBIE NPOrpaMMOil ydeOHBIE 3aJaHMs BHITIOJHEHBI, KAa4eCTBO X
BBITOJIHEHUS OI[CHEHO BBICOKO.

—-«XOopomo» - TEOPETUYECKOe COJIEpKAaHHE Kypca OCBOCHO IOJHOCTBIO, 0e3 MpoOesos,
HEKOTOpbIe yMEHHUs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrpaMMON y4eOHBIC
3aaHuA BBIIIOJIHCHBI, HCKOTOPBIC BUJIbI 3aHaHHﬁ BBITIOJIHEHEI C OH_H/I6KaMI/I.

- «Y IOBJIETBOPUTEIILHOY» - TEOPETUIECKOE COJCPIKaHUE Kypca OCBOCHO YaCTHYHO, HO TPOOEIbI
HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMBbIE YMEHHsI paOOThI ¢ OCBOCHHBIM MaTEpUAIOM B
OCHOBHOM C()OPMHPOBAHBI, OOJBIIUHCTBO MPEAYCMOTPEHHBIX TMPOTrpaMMoll OOydeHHsS] Y4eOHBIX
3a)1aH1/1171 BBITTOJTHCHO, HCKOTOPLIC U3 BBIITOJTHCHHBIX SaI[aHI/Iﬁ COACpIKAT OH_II/I6KI/I.

- «HeynoBrneTBOPUTENBHO» - TEOPETHUYECKOE COACpIKaHUE Kypca HE OCBOCHO, HEOOXOIUMbIE
yMeHus He ¢(hOpMUPOBAHBI, BHITIOJTHEHHBIE y4eOHBIC 3aaHUs COJEePIKAT TPYObIE OMINOKY.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT'MH, BKJIIOYASA AKTUBHBIE U UHTEPAKTHUBHBIE
METOABI OBYYEHUA

CJICAYOIHNC MCAArOorn4CCKNC TCXHOJIOTNU !

[Ipu mpoBeneHMM TEOPETHYECKHX M TPAKTHUYECKUX/Ta00paTOPHBIX 3aHATUH HCIONb3YIOTCS

YIIBIOOK,

No HaszBanue [{enb ucnonb30BaHUSA [Inanupyemplii Onucanue nopsjaka
n/m | oOpazoBarenb o0pa3oBaTelbHOI pe3ynbTat UCIIOJIb30BaHUS (AJITOPUTM
HOIt TEXHOJIOTHUH UCIIONIb30BAaHUsl | MPUMEHEHHUSI) TEXHOJIIOTUU B
TEXHOJIOTUU o0pa3oBaTesIbHO MPaKTUYECKOU
(c ykazanuem 1 TEXHOJIOTUU npodeccuOHATBLHON
aBTopa) / JIeATETLHOCTH
AKTHUBHBIC U
WHTEPAKTHUBH
bI€ METOBI
oOyueHus
1 [TpoGiemHoe | YcBoeHHE HE TOIBKO AKTHBHas [TocTranoBka mpoOIEeMbI
oOyueHwue pe3yIbTaTOB HAYYHOTO JeSITETHHOCTD Oco3Hanue (npobnemmbiii
(dx. dpron) | mo3HaHMs, HO M CAMOTO | KQXKJIOTO sonpoc, npo6iemnasn 3adaua),
[1yTH, Tiporiecca oOyuarouerocs 00cyxaeHue npooIeMbl B
MOJTyYEHUS ITHX HAa 3aHATHUH,
pe3yJIbTaTOB, 00BEKTUBHOE Tpynne
dbopmupoBaHHE OLICHUBAHUE O6cyxenne Toro, 4To
[I03HABATEILHOM JEATENBHOCTH U3BECTHO IpyIIe 0 npobiemMe —
CaMOCTOSITENIbHOCTH 00y4arolerocs | aman 6vl306a, AKMYAIU3AYUL
yUeHHKA. Ha 3aHATHH. sHanull
BripaboTka BO3MOXKHBIX ITyTel
pemeHus
BripaboTka miaHa penieHus —
9man 3aKpenieHus Ho8bix
SHAHUL
Pa6ota o c6opy marepuana
CucremaTtu3anus 3HaHUN —
9man KOHMpPOJis YCE0eHUs.
3HaHUU
2 3nopoBbecoe | ObecnieueHue CoGmronenue [TpoBenenue
peraromas CaHHTapHO- ONTUMAJILHOTO | (PU3KYJIBTMUHYTOK U
TEXHONOTHA | [yrieHHYecKOro BO3/yIIIHO- ¢uskynpTHay3 Ha 3aHATHU(1-2
(H. K. COCTONHENA YIeBHOTO TETJIOBOTO MUH); }
CMupHOB, pexuma B | OJaronpusTHBIA MUKPOKIMMAT
Al Haiin, | TOMCHET (ocemerte, ayTUTOPHH, u [ICUXOJIOTHYECKast
C.I'.Cepuxos) HPOBCTPHBaHHe: Mo pKaHUE 06CTAHOBKA B Sman
TEMIIEPATYPHbIM PEKUM U | pabOTOCIIOCOOH B .
UHAMUYECKOU NAy3bl YPOKA
mp.); 0CTH
o0ydJaronuxcs
HAIU4Yue Ha 3aHSATHUH;
«OMOLMOHAIBHBIX CMeHa BHUIOB
PaspsIOK»: IMIYTOK, ACITCILHOCTH
Ha ypoke
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FOMOPUCTUYECKUX WU
MOYYUTEIBHBIX
KapTUHOK, TOTOBOPOK,
HM3BECTHBIX
BBICKA3bIBAaHUH C
KOMMEHTApUSIMH H T.II.

oOyyJaronuxcs

Urposas [ToBbIIeHNE MOTUBAIUN | AKTHBH3ALUs DOMOIMOHATIbHAS YCTAaHOBKA Ha
TEXHOJIOT U K U3YYCHUIO MBICIIUTETbHON Urpy
(baiibopozios JMCIIATUTHHEL; ACIATCABHOCTH, | [TocTaHOBKA 3a1a4 UTPHI,
a J.B., 3aKpeIUICHUE | .
AKTUBU3AIHS NPaBUJI U YCIOBUI
3onoTapeBa . cucTeMaTru3anu p
M03HABATEIbHOM . U3aIUs HTPOBBIX
A.B.) O3HABATCIIEHO S sHaHmil m | cosall po
NESITEIIbHOCTH, yMeHuit o | eHcTBui
pacimpCHuC U H3yqaeM()f/'1 HOI[BGI[GHI/IG HUTOT'OB UT'PbI
JIOTIOJIHEHNE 3HAHUN TEME. (pedexcus)
oOydaromuxcs 00 Henosas uepa —
OCHOBHBIX MTOHATHUSIX U 9Man 3aKpenieHusi HOBbIX
3aKOHAX MaTeMaTHKH BHAHUL
HNudopmanno | ObecnieueHue nonydenus | HarmsmHoe WuTepHeT — pecypehl, B T 4
HHO- HOBBIX 3HAHHIA, COIIPOBOXKICHUE | UCTIOJIh30BAHNUE HHTEPHET-
KOMMYHHKAIl | 3akpennenue yueOHOTO MaTepuasoB opaysepos (Firefox,
WOHHAs
MaTepuaia U KOHTPOJib, | ypoka InternetExplorer, Google u T1.)
TEXHOJIOTHS (
BUJICOPOJTUKH,
(nPpoBBIE | Ogecnevenne npouecca e 11 moucka, oTOopa W
TEXHOJIOTHH ) . CXCMEI,
(AB oOydeHus B OHJIalH TaGIIE); CUCTEMAaTH3AINH
o ’ UHpOpMALlUU — Ha 2mane
JemypoBa): (opmare
OHIIANH CBSI3B C 0oMauiHe20 3a0anusl
aHKETUPOBaHUE,
H3yuenue u y4aCTHUKAMH
5 TECTUPOBAHUE — HA dmane
UCNONb308AHU .
00pasoBaTEILHO KOHMPOJISl YCBOCHUS 3SHAHULU
A
ugpopayu To nporecca XpaHenue uHpGOpMaLUM —
pIaY (BuaEOKOHpEPE Ha amane domauiHezo
U3 UWHTEpPHET
HIIUN); 300aHus, NOO20MOBKU K
HUCTOYHUKOB
(351eKTPOHHBI cemunapy
e yueGHHKH IoBbIlIeHHE Enuublii mopTan MHTEpPHET-
06pa3013aTenL’ MOTHBALIH TECTUpOBaHUS B cepe
00yueHHsI oOpaszoBaHus (TpeHAXKEPHI,

HBI  TOpTal
MI'TY,
CTIPAaBOYHUKHU
U CJIOBapH);
Hnmepaxmus
Has nooaua u
XpaueHue
ungpopmayuu
(oHmaitH
OJIUMITHA]IBI,
NPe3CHTAIHH,
TPAHCIIMPOBA

®OBI10)

Ounnaiin mocka IDroo — wua
omane NOIYYEHUs. HOBbIX
SHAHULL 8 pedcumMe OHAAUH,
BUOCMoodle (smemenTsI
«Yary, «IlocemtaeMocThy, -
Ha OpraHU3aI[MOHHOM JTare
yYpOKa, «JIexmusy,
«[IpakTyeckoe 3amaHUE,
«['unepccopuikay - Ha smane
3aKpenyieHust HOBbIX
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HUE
BUJICOPOITUKO
B TUISE
MHOTOCTOPOH
HEro
OCBCIIICHUS
TEMBI,
BU/JICO3AIHCH
JIEKITHM,
MT'HOBEHHOE
pacmnpocTpaHe
HUE
MaTepuaia
MEXTY
CTYyJICHTAMH )
Jlucmanyuon
Hoe
obpaszosanue
u 8UObL
KOMMYHUKAYU
u (gatsl,
OHJIaNH
KOH(epeHIIUn
,

AIIEKTPOHHAS
1moyTa u T. 11.)

3HaAHUL),

e Discord (pabota 1o
rpymnmam), BeOMHApHAS
komHara BigBlueButton -
nposedeHue OHAAUH YPoKa

TexHomorus
KPUTHUYECKOT
0 MBIIIJICHUS
(K. TInaxe)

PazButne YMEHHUS
IIOJIBEPraTb ~ COMHEHUIO
JIOCTOBEPHOCTD u
aBTOPUTETHOCTH
uH(pOpMaluU, MPOBEPATH
JIOTUKY  JOKa3aTeNbCTB,
JeNaTh BBIBO/IbI,
IIPUHUMATD PELIEHUS.

AKTUBHM3aIUA
YMCTBEHHOH
NeSATEeTbHOCTH;
Ymenue
aHATM3UPOBATh,
apryMeHTHUPOBAaT
b,
pediekcupoBaTh

Craaus BbI30Ba.

IIPEI0CTABIIEHNE BO3MOKHOCTH
chopmMynupoBaTh TEMY, LIEIb,
COCTaBUTH IUJIAH 3aHATHS —
9man 6vl306d, AKMyanu3ayuu
3HaHuul

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

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

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

aman umocoe,

OYEHKU 3HAHUL
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NEPEYEHb IPAKTUYECKHUX 3AHATUI

[Ipunoxenue 2

Pa3nesnl/Tembl Tembl npakTH4yeckux/Jadoparopusix 3auaTuii | KoauvecrBo | TpedoBanu
4acoB 1 PIroC
C1io
(ymertn)
Pasznea 1. KommiiekcHbIe YHcJIa 6
1.1 KommiekcHble uncna | INpakruueckoe 3adstie Nel AnreOpanmueckas 2 y2
dbopMa KOMIUICKCHBIX 4ucenl. JleWcTBusl Hax
KOMIUIEKCHBIMU YHCJIaMH B anre0panyeckoit
dbopme
IIpakTrnyeckoe 3aHATHE Ne2 2 V2
Tpuronomerpuyeckas (opmMa KOMILJIEKCHOTO
yucIa. Ilepexon ot OJHOU  (OPMBI
KOMIUIEKCHBIX YUCEIl K IPYTOM.
[paktuueckoe 3amstue  Ne3 JleficTBUS Haf 2 y2
KOMILJIEKCHBIMU YUCIaMHU B
TPUTOHOMETPHUYECKOU (hopMme.
Pa3nen 2. luddepeHnuanbHoe M1 HHTErpaabHOE HCHUCIEHUE 22
2.1 Teopus npenenos [Ipaktudeckoe 3amsitne  Ned, Bwluncnenue 2 Vi
npenenoB. PackpeiTe HEONpeaEIEeHHOCTEN
[IpakTHueckoe  3aHsTHE No5.  Ilepsniit 2 Vi
3aMedaTeabHbIN npenen. Bropoii
3aMedaTeabHbIN Iperesn
[TpakTueckoe 3ansTHe Ne6. ACHMITOTHI 2 Vi
¢ynkuuu. Touku pa3peiBa
2.2 luddepennmanpaoe | [Ipaktudeckoe 3aHSTHE 2 V1,V6
UCYHCIIEHUE Ne7. InddepeHunpoBanme CIOKHBIX (YHKIIHIMA
ITpakTueckoe 3ansatue Ne8. Ilpumenenue 2 V1,V6
MIPOU3BOTHOM K MCCIICTOBAHUIO (DYHKITUH.
ITpaktueckoe 3ansatue Ne9. Ilpumenenue 2 V1,V6
IIPOU3BOIHOM K pELIEHUIO 3a7a4
npodecCHOHAIbHON HAIPABICHHOCTH
2.3 UnTerpanpHOE [Tpaktnueckoe 3anarue NelO. Haxoxxnenue 2 Y6
UCYHCIIEHUE HEOIPEICeICHHBIX HMHTErpajioB Mo Talnuie
WHTETPAJIOB U METOJOM 3aMEHHBI.
IIpaktnueckoe 3anstme Nell. Haxoxnaenue 2 V3,V¥6
HEOIPEACIEHHBIX  MHTErpajoB  METOJIOM
MHTETPUPOBAHUS IO YACTSIM
[paktuueckoe 3amstue  Nel2. Haxoxzaenue 2 V3,V6
ONPENEICHHBIX  MHTErpajoB  pa3IMYHbIMHU
METOaMHU
IMpakTuueckoe 3amsatue  Nel3. HaxokxneHue 2 V3,V¥6
wiomaaen Gpuryp 1 06beMoB Tell
ITpaktnueckoe 3anarue Nel4. Ilpumenenue 2 V3,6

ONPENEICHHBIX HMHTETPaJOB K  PEIICHUIO
MPUKJIAHBIX 3a]1a4.
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Pazgen 3. DieMeHTHI TeOpMH BepPOSITHOCTEH M MaTeMaTH4eCKOM

CTATUCTUKH
3.1. [IpakTHueckoe  3aHATHE Nel5  Pemenue 2 V5
DJIeMEHTBI KOMOHMHATOPHBIX 3a1a4
KOMOWHATOPUKH
[Ipaktrueckoe 3ausatue Nel6 Permenwe 3amad Ha 2 V5
BBIYUCIICHHE BEPOSTHOCTH C HCIOJIb30BAHUEM
32 3IIEMEHTOB KOMOWHATOPHKH
OIIeMEHTBI Teopun [IpakTHdeckoe  3aHATHE Nel7  Bsibopxka. 2
BEPOATHOCTEH HU YucnoBsle XapaKTePUCTUKU BBIOOPKH. V3
MaTCMaTH4ICCKOU I'enepanmbHasl COBOKYMHOCTH ¥ BBIOOpOYHAS
CTaTUCTUKHU coBOKymHOCTh. OrmpeneneHne CTaTUCTHIECKUX
pacrnpeneneHuin
" 12
Pazpnen 4. JIuneiinas anredpa
IIpakTHueckoe 3aHsATHE Nel8 [levictBus ¢ 2 V4
4.1. MaTpHUIIaMU
Marpuusl u
IIpakTrueckoe 3aHATHE Nel9 Beruncnenue 2 Y4
OIIpeAeIUTENN .
omnpenenuTenen 2-ro u 3-ro nopsaka
[Ipaktnueckoe 3anstTe Ne20 Pemenue cuctem 2 V7
JIMHEHHBIX ypaBHeHU MeTogoM Kpamepa
[IpakTuyeckoe 3aHATHE Ne21 HaxoxzaeHue 2 V7
42 00paTHON MaTpULIBI
CHCTeMBI JTHHEHHLIX HpaK}“I/I‘IeCKOC 3aH$ITI/ICu No22 Pemenue CI/ICT@I\LI 2 Y7
JUHEHHBIX  YpaBHEHWH  METOJOM  OOpaTHOM
anredpanvdecKux
. MaTPHIIBI
ypaBHCHHH [Ipaktuueckoe 3anstue Ne23 Pemenue cucrem 1 Y7
JMHEWHBIX ypaBHEHUI MeTo0oM ["aycca
[Ipaktuueckoe 3anstue Ne24 Pemenue cucrem 1 Y7
JIMHEHBIX YpaBHEHUH Pa3IMYHBIMU CIIOCOOAMHU
UTOT'O 48
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OBPA3OBATEJIbHBII MAPHIPYT

ITpunoxxenue 3

Kontpomupyem
KoHntposbHas He(i):;ile)n M Kontpomupyemslie Ouenounbre cpeacTsa
TOYKa . pe3yNIbTaThl
y4ueOHOMI
JUCIUTUTAHBI

Nel Paznen 1. KonTponbhas 1. Tect
Komruiekcusie | Y231, 32 pabora Nel 2. Ilpaktuyeckas
qyucia Vo0 02.01, paborta

30 02.01 (HpaKTI/I‘-IeCKOC
3a/IaHHE)

No2 Pasznen 2. Kontponbhas 1. Tect
Hupdepenmman | Vi, V3, V6, pabota Ne2 2. Keiic-3amaua
bHOE U 31,32, 33 3.  MpakTU4ecKoe
HUHTETPATBHOE | Vo 02.01 3a/1aHNe
HCYHCIICHUC Vo 04.01

30 02.01
30 04.01

Ne3 Paznen 3. KonTponbHas 1. Tect
OJIEMEHTBI V5,32 pabota Ne3
Teopun Yo 02.01
BEPOSITHOCTEH U | v 04.01
MaTeMaTHIeCKa | 3. 05 1
S CTAaTUCTHKA

30 04.01

Ned Pazgen 4. Y4,V7,32 KontponbHas 1. Tect
JIuneitnas Y0 02.01 pabota Ned
anreOpa Vo 04.01

30 02.01
30 04.01
NeS Jlonyck kK | Y1, V2, V3, V4, | lloprdonuo 1. IIpaxktuueckue
mupdepenmp | VS5, V6, V7 3aTaHUS
OBaHHOMY 31, 32, 33, 34
3a4eTy Y0 02.01 2. Tectol
Yo 04.01
30 02.01 3. KoHtponbHbIE
30 04.01 paboTe!
[Ipomexxyroun | mubdepenmmpo | Y1, Y2, V3, V4, | 3ananus

as arTreCranusa

BaHHBINA 3a4YET

¥5,V6,V7
31,32,33,34
Y0 02.01

1. Tect ©II10
2. Tumnossle
MIPAKTUIECKHE
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VYo 04.01
30 02.01
30 04.01

3aaHus
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JUCT PETUCTPAIIMU U3BMEHEHI U JOMTOJIHEHUI

Ne | Pazznen pa6oueii Kparkoe conepxanue uameHeH s/ 10M0NHEHUS MHara, IMoanuce
n/n NpoOrpaMmal Ne nporokona fipeacenaren:
3aceaHusl TTK/ILK
TTK/TILK
Pa6ouas nporpamma yueOHoM JUCLMTITHHBI :
«MaremaTuka»  aKkTyaqu3uMpoBaHa. B pabouyio fpﬁ/
NpOrpaMMy BHECEHBI CJICAYIOIME W3MEHEHHUS:
1 | 3 YVCJIOBUA n.  YuebHo-mMeToaMueckoe W uH(popMaumonHoe | 13.09.2023 r. 0
PEAJIM3ALIMU | obecnieuenue peanusaiuu nporpammvsl Yyutath B HOBOM |[IpoTokosn Ne |
YYEBHOM penaKuuu:
JUCLUTTJIMHBI OcHoBHas nuTeparypa %
1 I'puropses, B. I1. Maremaruka : yueGHuk s
n. 3.2 VueGHo- CTY/ICHTOB YYPeXKACHUH CpeHero rnpogeccHOHaTbHOro
MCTOAMMECKOE M | o6pasoBaus / B. I1. I'puropbes, T. H. Cabyposa. - 3-¢
HH(OPMALIMOHHO u3A., crep. - MockBa : Msparensckuii ueHTp
e obecrieuenue «Axanemus», 2019. - 368 c. - ISBN 978-5-4468-8740-8-
peaiusanuu . - Teker : anexrponnsiit. - URL: https://www.academia-
NporpaMMal moscow.ru/reader/?id=416566.

2: Marematuka : yue6Hoe mnocobuwe / C. H.
Bepuues, A. B. TI'oGbin, O. E. Pomenko, E. A.
JleGenesa. - HoBocubupcek : Usa-so HI'TY, 2019. - 174
C. - ISBN 987-5-7782-3872-5. - TekcT : 5/1eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1869458

3 Hanasu, A. A. Maremaruka : yueGnuk / A.A.
HanasH. — 3-e wm3n., Hcnp. M jgon. — Mocksa
HHOPA-M, 2021. — 544 ¢ — (Cpennee
npodeccHoHanbHoe obpazosanme). - ISBN 978-5-16-
012592-3. - Tekcr : osnekTponsbii. - URL:
https://znanium.com/catalog/product/1214598

HononnutensHas nureparypa

1 Marematuka : y4ebHoe nocobue / H0. M.
Hanwnos, JI. H. XKypGenko, I'. A. Hukouosa [u ap.] ;
nox pea. JI. H. XKyp6enko, I'. A. HuxoHoBO#H. —
Mocksa : HHO®PA-M, 2019. — 496 ¢. — (Bsicwee
obpasopanue: bakanaspuar). - ISBN 978-5-16-010118-

7.0 &0 TeRerS :  anekrponmbilt, . - - URL:
https://znanium.com/catalog/product/989799
2; Kykosa, I'. C. Marevaruka : yueGHoe

nocobue / I'.C. XKykosa. — Mocksa : UTHOPA-M, 2019.
— 351 ¢. — (Beicuee o6pazoanuc). - ISBN 978-5-16-

108295-9. - Teker : osnekrponmbii. - URL:
https://znanium.com/catalog/product/1067391
3; Cenpix, H.FO. Maremaruka : Y4eOHHK U

NPaKTHKyM  [UIi  CpPeAHero  npoecCHOHANbHOro
obpasosanusi / HW.I0. Cempix, IO.B. I'pebenmukoB,
A.1O. llleBenes. — Mocksa : Hsnarenscto IOpaiir,
2022. — 443 c. — (ITpodeccuonansHoe
obpasopanue). — ISBN 978-5-9916-5914-7. — Texer -
anekTpoHHblii // OGpasosaresnbhas niatdopma FOpaiir
[caiiT]. — URL: https://urait.ru/bcode/490012
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