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1. OBIL[ASI XAPAKTEPHUCTHUKA PABOYEN TPOTPAMMBI
YYEBHOW AUCLUUIIIUHBI « MATEMATUKA»

1.1. MecTo TUCHUIUIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl:

VYueOnast nucuuruinHa «MaTtemaThka» SBISeTCsl 0053aTeIbHOM Y4acThl0  MaTeMaTHUYeCKOTo U
o0IIero eCTeCTBEHHOHAYYHOTO IMKJIa OCHOBHOW OOpa30BaTeIbHOM MPOrpaMMbl B COOTBETCTBUU C
®I'OC no cnermanpHocTH 38.02.01 DKOHOMUKA M OyXTanTepcKuil yuéT (110 OTpaciisam).

VYuebHast aucuuiuinHa Marematuka» obecrednBaeT (OpMHUpPOBaHUE MPOPECCHOHATBHBIX U
o0mmx KoMmmeTeHwid Mo BceM BuaaMm aestenbHocTH PI'OC no cenmanpHocTH 38.02.01 DxoHOMUKA
u OyxXranTepckuil yuér (1o oTpacisam).

Ocoboe 3HaueHNe JUCIUIUTMHA UMEET IPU (POPMHUPOBAHUHN U PA3BUTUH OOLIMX KOMIIETEHIIHIA:

OKOI. BsiOupate cmocoObl  pemieHus 3afgad  NpoecCUOHANIBHON  JEeSTeNbHOCTH
MPUMEHHUTEIHHO K Pa3IMUHbIM KOHTEKCTaM.

OKO02. OcymiecTBisTh MOUCK, aHATU3 U HUHTEPHIpETAUi0 HHPOpMAIH, HEOOXOIUMOM i
BBITIOJTHEHUS 33/1a4 MPOodECCHOHATBHON AeSITENEHOCTH.

OKO03. IlnanupoBaTh M pealn30BbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE U JINYHOCTHOE
pa3BUTHE.

OKO04. PabGorate B KOJUIEKTHBE M KOMaHze, 3(p(PEeKTUBHO B3aMMOAEHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OKO5. OcyiecTBiarh yCTHYIO M MUCbMEHHYI0 KOMMYHHUKAIIMIO HA TOCYIApCTBEHHOM SI3BIKE
Poccuiickoit @eneparuu ¢ yaéToM 0COOEHHOCTEH COLMABHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 09. HMcnonbs3oBaTh HHGOPMAITMOHHBIE TEXHOJIOTHH B MPOPECCHOHATBHOMN 1EATeIbHOCTH.

OKI11. Hcnonp3oBaTh  3HaHMA 1O  (MHAHCOBOW  TIPaMOTHOCTH,  IUIAHUPOBATbH
NPeINpPUHIMATENbCKYIO IEATEIEHOCT B IPO(eccuoHanbHOI chepe.

1.2. I_Ie.m) U IVIAHUPYEMBbIC Pe3yJabTAaThl OCBOCHUSA AUCIHHUILINHBI!

B pamkax nporpaMMbl yueOHOW TUCIMIUIMHBI OOYYAOIIMMUCS OCBAaWBAIOTCS YMEHUS U 3HAHUS

Kon IIK, YmMmenus 3HaHus
OK
OK 01 YMEHUE PelIaTh MPUKIIAIHbIE 3HaHHE OCHOBHBIX MaTEMaTHUYECKUX METOJOB
3aJauu B 00J1aCTH peleHus MPUKJIAIHbBIX 337a4 B 00JacTh
npodecCuoHATIbHON po¢eCCUOHANTBHON IeATETbHOCTH
JESTEIIBHOCTH
OK 02 OBICTPOTA Y TOUHOCTH IMOUCKA, | 3HAHWE OCHOBHBIX MOHATUN U METOJ0B TEOPUU

ONTUMAJIBHOCTh U HAYYHOCTh KOMIUIEKCHBIX YUCEl, TMHEHHON anreOpsl,
HeoOxoauMol nH(pOpMaLUY, a | MaTEMaTHYECKOro aHalln3a

TakXke 000CHOBAaHHOCTb
BbIOOpA MPUMEHEHHUS
COBPEMEHHBIX TEXHOJIOTHM €€
00paboTKn

OK 03 OpraHU30BBIBATH 3HaYeHHUE MaTEMaTHKH B MPO(eCcCHOHATbHON
CaMOCTOSITENIbHYIO paboTy npu | AestenbHOoCcTH U Tipu ocBoenuu [TIICC3
OCBOCHMHU MPOPECCHOHATBHBIX
KOMIIETEHIIN; CTPEMUTHCS K
camM000pa30BaHHIO U




IIOBBIIIICHUIO
po)eCCHOHAIBHOTO YPOBHSI

OK 04 ymeno u 3P GexTUBHO 3HaHUE MAaTEMATUYECKUX MOHSATUN U

OK 05 paboTaTh B KOJIJICKTHBE, ompeieJICHUH, CIOCOOOB JI0Ka3aTeIbCTBA
coOiroaaTh MaTeMaTUYeCKUMU METO/IaMU
po(ecCHOHANIBHYIO 3TUKY

OK 09 YMEHME PALlUOHAIBHO U 3HaHHWE MAaTEMaTUYECKOI0 aHaJIn3a

OKl11 KOPPEKTHO MCI0JIb30BaTh nH(pOpMaIuU, TPEACTABICHHON Pa3TuIHBIMH

UH(OPMAIIMOHHBIE PECYpPCHI B
po¢)eCCHOHAIBHON U y4eOHOM
JESTEIILHOCTH

croco0amH, a TaK’Ke METOJIOB TOCTPOCHUS
rpadUKOB pa3IMYHbIX MIPOIECCOB




2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOM JUCIIUILINHBI

2.1 O0beM y4eOHOM TUCHHUILVIMHBI U BUbI Y4eOHOH padoThI
PabGouass y4yeOHas mporpamMma AHCHHUIUIMHBI IOCTpPOEHA IO MOIYJIbHOMY mpuHuuiy. I[lox
MOAYJEM TIOHMMAETCs YKPYITHEHHAsl JIOTMKO-TIOHSATHIHAS TeMa, XapaKTEePU3YIOMAscs OOIIHOCTHIO
HCIIOJIB3YEMOTO MOHITHIHO-TEPMUHOJIOTHYECKOTO anmnapara. Kakapiii MoIyJib COCTOUT M3 OJTHOTO WJIH

HECKOJIBKMX TeM. Pabouas y‘IG6HEl§I nporpamMma pacCuduTaHa Ha U3YUYCHUC NUCHUIUIMHBI B TCUCHUC B

JIBYX CEMECTPOB.

B tabmuue 2.1 ykazan oObeM BpEMEHH, 3allJITaHUPOBAHHBIA Ha peaM3alliio BCEX BUIOB

yueOHOIl paboTHI.

Tabnuma 2. 1- O6beM BpeMeHH, 3allJIJaHUPOBAHHBIA Ha peaJin3aIliio BCEX BHJIOB YUeOHOH pabOThI

Bup y4eOHoii paboThI O0BneM yacoB
O0beM 00pa3oBaTeIbHON TPOrPAMMBI 9

O0bem padoThl 00y4arOIIMXCH BO B3aUMO/eliCTBHH C NpenogaBaresemM 76

B TOM YHUCJIE:

Teopetuueckoe oOydyeHue 44
MPaKTUYECKHUE 3aHITUS 32
Koncynabranumn 2
CamocrosiTesibHas padoTa 10
[TpomexyTouHas aTTectanus (IK3aMeH) 6

2.2 TemaTnyeckuii MJIaH U cojiep:KaHue y4eOHOH TUCHMILINHBI «MaTeMaTHKa»

HanmeHnoBanue Copepxanue yueOHOro marepuana u Gopmsl Oo0bem Koambi
pa3aesioB M TeM OpraHu3alMu AesiTeJbHOCTH 00y4alIINXCs B Yacax | KOMIIeTeHUHId,
(popmupoBanu
10 KOTOPBIX
crnocod0cTByer
3J1eMEeHT
NPOrpaMMblI
1 2 3
Pa3nes 1. OcHOBHBIC MOHATHSA KOMILIEKCHBIX YHCEJI 6
Tema 1.1. Copepxxanue yueOHOIro MaTepuasa OK 01, OK 02
Komniexcubre 1.0npezienenye  KOMIUIEKCHOTO ~ 4ucia B
amcaa u anrebpandeckoi popme, AeHCTBUS Hal HUMH.
el CTBHS HAJL 2.I'eoMeTprUEecKOe HW300paKeHHE KOMILIEKCHBIX 6
HUMH YHCElL
3. MoayIib ¥ apryMeHThbl KOMIUIEKCHOTO YHCJIA.
4. Pemienue anreOpanyeckux ypaBHEHHI.
Pemrenue 3a1a4 ¢ KOMIJICKCHBIMHU YUCIIAMH.
['eomeTpryeckass HHTEPIIPETALNS KOMITJIEKCHOTO
qucia
B Tom unciie, NPAKTHYECKUX 3aHATHH U 0
JIa00paTOPHBIX padoT




1. IlpakTHyeckoe 3aHsITHE

Pa3nes 2. DieMeHThI JMHEHHOH aJredpbl

32

Tema 2.1.
MaTpuusl 1
onpeaeuTe I n

Conep:kanue y4eOHOT0 MaTepuaJia

1. DKOHOMUKO-MaTEMaTHYECKHE METOIBI.

2. MaTpuyHble MOJEIIH.

3. Matpuiisl ¥ 1€MCTBUS HAJ HUMH.

4. Onpenenurenb MaTPUIIBL.

10

B ToM umciie, npakTHYeCKUX 3aHATHI U
J1adopaTopHBIX padboT

1. lIpakTnyeckoe 3ansiTue «JleiicTBus Haj
MaTpULIAMI.

2. IIpakTHyeckoe 3ansaTue «OnpeneauTesnu
BTOPOT'O U TPETHETO MOPSIKOBY.

CamocrosiTesibHasi padoTa 00y4ar0IMXcst
Ci10’keHHE U BBIYUTAHHE MaTpul, YMHOXCHUC
MaTpUILIbI Ha YUCII0, YMHOKEHUE MAaTPHIIbI HA
MaTpuny, TPaHCIIOHUPOBAHUE MATPUILL, HAXOXKICHUE
00paTHBIX MATPHI] U OMPEeIUTENeH MAaTPHIL.

OK 02, OK 05,
OK 11

Tema 2.2.
Metoanl
pelieHus CUCTEM
JIMHENHBIX
YPaBHeHUil

Coaep:xanue yueOHOro MaTepHaJia

1. Merox I'aycca.

2. ITpaBunio Kpamepa.

3. Meton 0OpaTHON MaTPHIIBIL.

14

B TOM 4Hc/ie, TPAKTHYECKUX 3aHATHIT 1
J1adopaTopHBIX padboT

1. IlpakTunyeckoe 3ansitue «Metoa ['aycca
(METOo/1 UCKIIIOUEHUS] HEU3BECTHBIX)).

2. lIpakTuueckoe 3anaTue «dOopmynsl Kpamepa
(1151 cucTeM JIMHEWHBIX YpaBHEHUH C TpeMst
HEH3BECTHBIMU)».

3. IIpakTnyeckoe 3ansaTHE «Pemenne MaTpU4HbIX
YpaBHEHUW.

CamocrosiTeibHas padoTa 00y4yaommxcst
Pemenue cucrem TMHEWHBIX YPABHEHUI METOAOM
["aycca, mo nmpaBuiny Kpamepa u metonom obpaTHoOi
MaTpHIIbIL.

OK 03, OK 04

Tema 2.3.
MopaenupoBaHue
U peleHne 3a1a4
JIMHEHHOT0
NpPOrpaMMHUPOBaH
us

Coaep:xanue yueOHOro MaTepHaJia

1. MaTemaTnueckue MOJIEIH.

2. 3agauM Ha MPAKTHYECKOE MPUMEHEHHE
MaTEMATUUYECKUX MOJIEJIEN.

3. OOmias 3ajaya JUHEHHOTO MPOrPaMMHPOBAHUSI.

4. MatpuuHas ¢opMa 3aIucHu.

B Tom unciie, NPAKTHYECKUX 3aHATHH U
JIa00pPaTOPHBIX padoT

1. IlpakTuyeckoe 3ansitue « 'papuueckuii MmeTon
pELICHUS 331a4U JIMHEWHOIO IPOrPaMMHUPOBAHUSD.

CamocrosiTeibHast padoTa o0yuyaommxcst
['paduueckuii MeTo perieHus 3a1a4u JTMHEHHOTO
IPOrpaMMHUPOBAHUS.

OK 09,0K 11

Pa3nen 3. Beeaenune B anaaus

Tema 3.1.
DYyHKIUH MHOTHX

Coaep:xkaHue yueOHOT0 MaTepuaJia

1. (I)YHKI_[I/II/I ABYX M HCCKOJIBKHUX ITCPCMCHHBIX,

OK 09




nepeMeHHbIX

CIIOCOOBI 3aJJaHKsI, CHMBOJIMKA, 00JIaCTh
OTIpe/ICIICHUS.

Tema 3.2.

Coaep:xanue yueOHOro MaTepuaJia

Ipenennbl u

1. [Ipenen pyHkiun.

HEIIPEPBIBHOCTD

2. beckoHEYHO Majible (PYHKIUH.

3. MeTOI[ SKBUBAJIEHTHBIX 0€CKOHEYHO MaJIBIX
BCJIMYHH.

4. Packpeite HeonpeaenéaHoctu Buaa 0/0 u co/co,

5. 3aMeuaresbHbIE TPEACIIbI.

6. HeripepbpIBHOCTD (D)YHKIIHH.

OK 04, OK 05

Paznen

4. lnpdepeHunaibHble HCUUCTEHUS

10

Tema 4.1.

Coaep:xanue yueOHOro MaTepHaJia

IIpousBoaHas u

1. [TpousBoHas GyHKIHH.

auddepenuunan

2. IlepBsrii quddepernnan GyHKIIH, CBI3b C
npupamieHneM QyHKIHH.

3. OcHoBHbIe npaBuiia auddepeHInpoBaHmsl.

4. ITpousBoanbie u qudhepeHInanbl BHICIINX
TIOPSIIKOB.

5. Bo3pacranue u yObiBaHue (PyHKINN.

6. DKCcTpeMyMBbI (DYHKITHIA.

7. HacTHbIC IPOU3BOIHBIC (PYHKIINU HECKOJIBKHUX
IEPEMEHHBIX.

8. [onaeiid quddepennman.

9. YactHEbIe IIPOU3BOJHBIC BBICIIHX IMOPAJAKOB.

10

B Tom umnciie, NpakKTUYECKUX 3aAHATHH U
J1a00paToOpHBIX padoT

1. IlpakTH4yeckoe 3aHsiTHE «DKCTPEMYM (QYHKIUU
HECKOJIbKUX NIEPEMEHHBIX).

Pa3pen 5. Uute

rpajibHOe ucuMcaeHue u JudpepenuuaibHblie
YpaBHeHHsA

32

OK 02, OK 03

Tema 5.1.

Coaep:xanue yueOHOro MaTepHaJia

Heonpeaeaénuprii
HHTErpaji

1. [TepBooOpa3Has GyHKIMS U HEOTIPEACIEHHBIN
WHTErpall.

2. OcHOBHBIE IPaBUJIAa HEOIIPENEIEHHOTO
MHTETPUPOBAHUSL.

10

B ToM 4nciie, NpAKTHYECKUX 3aHATHI U
JIa00paTOPHBIX padoT

1. lIpakTnyeckoe 3ausaTue «Haxoxnenue
HeonpeAeNnEHHOT0 UHTErpaia ¢ TOMOIIbIO TaOHII,
a TaK)Ke MCIOJIb3ys €ro CBOMCTBAY.

2. lIpakTHyeckoe 3aHATHE «METOIBI 3aMEHBI
MIEPEMEHHON U UHTETPUPOBAHUS 110 YACTIIM.

3. lIpakTnueckoe 3ansaTne «VHTErpUpOBanne
IPOCTEHIINX PAllMOHATIBHBIX APOOEii».

CamocrosiTeibHast padoTa o0yuyaommxcst
HuTerpanbHoe ucuucienne QyHKIUNR 0THOM
BEIIECTBEHHOW MTEPEMEHHOM.

OK 03,0K 11

Tema 5.2.

Coaep:xanue yueOHOro MaTepuaJia

OnpeneséHHbIl
HHTErpaJj

1. 3agada HaxOXKIEHUS TUTOIIAIA KPUBOJINHEHHON
Tparenuu.

2. Onpenien€HHbIN UHTETPAL.

OK 01, OK 05




3. ®opmyna HeroTona-JleitOnuna.

4. OCHOBHBIE CBOMCTBA ONPEICIEHHOT0 HHTErpaa.

B ToM 4nciie, NpAKTHYECKUX 3aHATHI U 2
J1a00paTOPHBIX padoT
1. IlpakTuyeckoe 3ansitue «lIpaBuna 3ameHsbl 2
MIEPEMEHHOI ¥ UHTErPUPOBAHUS MO YACTSIM.
Tema 5.3. ConeprxaHue y4eOHOro MaTepuasa OK 01, OK 09
Heco0cTBeHHBINH 1. IHTerpupOoBaHre HEOTPAHUYCHHBIX (DYHKITUH. 8
HHTerpaji 2. UnTerpupoBanue no 6eCKOHEUHOMY
IPOMEXKYTKY.
B ToM unciie, NPaKTHYECKHUX 3aHATHIA U 4
JIa00paTOPHBIX padoT
1. [IpakTnyeckoe 3ausiTue «Bbluncienne
HecOOCTBEHHBIX UHTErpaiioB. MccienoBanue 2
CXOJMMOCTH (pacXOJUMOCTH) UHTETPaJIOBY.
2. lIpakTnueckoe 3ansaTue «lIpunoxenus 2
WHTETPAIIBHOTO MCUHCIICHHUSI.
CamocrosiTe1bHasA padoTa 00y4yarommxcst
Brruncnenue miuomaan niockoi GUrypsl, ATUHBI 2
KpHUBOi1, 00b€Ma U IJIOIIAAH TEJ BPAILICHMUS.
Tema 5.4. Coaep:xanue yue0HOro MaTepHuaJia OK 02, OK 04
Jupdepenunans | 1. [Ipumeps! 3a1a4, IPUBOASIINX K 8
Hbl¢ YPABHECHHUS i depeHIMaTbHBIM YPaBHEHUSIM.
2. OCHOBHbIE MOHATHSI U ONIPEJCIICHHSL.
B ToM 4nciie, IpAKTHYECKUX 3aHATHI U 6
J1a00paToOpPHBIX padoT
1. IpakTHyeckoe 3anstue «Auddepenunansurie 2
YPaBHEHHs [IEPBOTO MOPSIKA U IEPBON CTEIICHM.
2. [IpakTnyeckoe 3aHsATHE «YPABHEHHUS C 2
pa3aeNAIOIUMUCS IEPEMEHHBIMUY.
3. lIpakTnueckoe 3ansitue «OIHOPOTHOE 2
T epeHIaIbHOe YpaBHEHUEY.
Koncyabranus 2
IIpomexyTounasi arrecTanus (JK3aMeH) 6 OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 09,
OK 11
Bcero: 94
B TOM 4HcJIe:
TeopeTH4YecKoe o0yyeHue 44
NPaKTHYeCKHe 3aHATHS 32
CaMoOCTOsITeIbHAs padoTa 00y4aromMXCcs 10

Kouncyabranus

HpOMe)KyTO'-IHaﬂ aTTrecranus




3. YCJIOBUSA PEAJIMBALINU ITPOT'PAMMBI INCHUIIJIMHBI

3.Ina peanuzayuu npozpammol yueonoii Oucuyuniunvl «Mamemamurka » npedycmMompeHvl
cnedyrouiue CneyuantbHyle NOMeU|eHUuA:

1. KaOuHeT MaTeMaTHKH, OCHAIEHHBIN 000Py/10BaHHEM

- OCA/IOYHBIE MECTa MO KOJUYECTBY 00yUaIONIUXCs (CTOMBI, CTYIIbS 110 YHCTYy MTOCAIOYHBIX MECT);

- pabouee MecTo mpernoaBaress (CTo, CTy);

- y4eOHO-METOAMYECKUI KOMIUIEKC [0 JUCHUIUTMHE (paboyre TporpaMMbl, KaJeHAapHO-
TEMaTUYEeCKHE TUIaHBI, pa3pabOTKH YPOKOB MO AMCIUILIMHE, y4eOHO-METOIUYecKoe 0OecreueHne K
KaXJIOMY YpPOKY, B T.4. MPE3CHTAIMM K YpOKaM, KOMIUIEKT BHIEOYPOKOB, KOMIUIEKT KOHTPOJIBHO-
OLICHOYHBIX CPEJICTB U JIP.);

- TaOJINIIBI, IIJIAKATHI;

- y4eOHUKHU TI0 MAaTEMaTHKE,

¢ TEXHUYECKUMU CPeICTBAMH 00yUeHus:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM TPOTPAMMHBIM 00ECIICYCHUEM;

- 3JICKTpOHHAs 0a3a HOPMAaTUBHOM JTOKYMCHTAIINY;

- MYJIbTUMETUAIIPOCKTOD;

- HHTEPAKTUBHAS JIOCKA

3.2 Hugpopmayuonnoe obecneuenue peanusauyuu npozpammol

Jns peanuzanuu mporpaMMmbl OMOIMOTEUHBIH (OHJ  (uiIMania UMEeT TeYaTHbIE U /WIH
AJIEKTPOHHBIE 00PA30BaATEIbHBIE PECYPCHI, PEKOMEHIyeMbI€ ISl UCIIOJIb30BAHUS B 00Pa30BaTEILHOM
nporecce

3.2.1 OcHnosnasn numepamypa

1. Bboromomnos, H. B. Anre6pa 1 Hauana aHanu3a : yueOHOe ocodue i CpeIHero
npodeccuonanbHoro oopazosanus / H. B. bBoromonoB. — Mocksa : M3natenscTBo FOpaiiT,

2019. — 240 c. https://biblio-online.ru/bcode/428057

2. Tloramos, A. I1. JIuneitnas anre6pa u aHaTUTAYECKAsI TEOMETPHS : YUCOHUK U MMPAKTUKYM IS
cpenHero npodeccruonaibHoro oopazosanus / A. I1. Iloranos. - MockBa : M3naTenscTBo

FOpaiir, 2019. - 310 c. https://biblio-online.ru/bcode/437430

3.2.2 nekmponnsvie pecypcol

Elibrary (H3B) htpp://elibrary.ru

OBC «BOOK.RU» https://www.book.ru
3BC «tOpaiit» www.biblio-online.ru
3BC «Jlanp» e.lanbook.com

CINC «KoHcynbtaHTtlnocy

ao~wbdPE

3.2.3 /lononnumenvuas 1umepamypa

1. Jlapun, C. B. AnreOpa: MHOrOWwIEHHI : yueOHOe TocoOue sl CpeAHEro NpogeccuoHaIbHOro
obpaszopanus / C. B. JlapuH. - 2-¢ u3., ucnp. u jom. - Mocksa: M3narensctBo FOpaiit, 2019. -
136 c. https://biblio-online.ru/bcode/441555

2. I'mypman, B.E. Teopus BeposTHOCTe M MaTemMaTHuyecKas CTATUCTUKA : YYEOHMK JUIs
cpenero mnpodeccuoHanbHOro obOpaszosanus /B.E. 'mypman. - 12-e wu3n. - Mocksa:
UznarensctBo FOpaiit, 2020. - 479 c. https://urait.ru/bcode/450808

3. Kpemep, H.III. DnemeHTsl nuHEWHOW anreOphl: y4eOHUK M NPAKTUKYM JJIsI CPEIHETO
npodeccuonansHoro ooOpaszosanusi/ H. III. Kpemep, M. H. ®puaman, W. M. Tpumun; noa



https://biblio-online.ru/bcode/428057
https://biblio-online.ru/bcode/437430
https://www.book.ru/
http://www.biblio-online.ru/
http://yandex.ru/clck/jsredir?bu=2oc73o&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=7289.Ggk5Ir_p3MvNHhZACWZCT7xIGuysGqjuC5um1VhWeJiXNAzDZEPPb3oQrrnmq_EQ.9b0e6b70b0611fafb21f3f3b3a2638b1a136d63d&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdh55VB9hR14QS1N0NrQgnV16vRuzYFaOEfonWy7FGyiNGg1ulhLhX3_xzPQjp4wm5aUQ5aatgYWanzK14mT5VCL1JJm7OI7IOA0HLas6rvR9MMGkiYGuNdw,,&&cst=AiuY0DBWFJ5Hyx_fyvalFMvj1J6mvpfaR2DmSfQVxKCIO7MMs_PL36YN1EQh0JnaCLn46-xLqZRxzWaK6Pr-mNMnZEr3lcU1H1HYk_hP_otRa6vQvgwMwh7-z6tBqfnpunZKMdZTk5WLQWH8IfY0LPfiLYTC4nnvUMb5iE4BnHizkEnKNJnWXWKsWTkk-oT0Oi5JpyG-dbpx3kSIhUq5S6zPX2YCy1mW46eiSjedston6996mT-ZBXwNMTeSk47OfXF1pcr98y9I5uYDxREeSO49TpEqI9vk9taH68b2YUpnZ2bQDzXNHAwfWpvYAwBwasdzUFlxFHKell8wjPgwI-IeQzaRgeEqQ2loX5PSdkTpJTwhwehja-JFT1vXfBD3DAX02GiXo5Mz7w-damSnhuEPdX908V7hTeFxjhG4UMvxYkxMMsFw2jw5HKMDTs-bxT6CKz9HTnwDwnmSS0q8DCYDomQaEF2NJ7DJiw0tZVn5im8F616blrIfo4840ZscTJcDNIwXLOBRtvOp0y7Nix623l6OZJYYiteY95IS1SAllhIivh4QtNwBDjkHFL1BeiOgNSloFUItU8REYzTbNq91KALqiMfdwSw6CBzcI7vRAaUtsBLfMjYOBTed1UonesDzXf38VT22znYRr1TMSek12-W9Erlh3WagQVuYFErbMZk0oRzXk--rJl6eu9ehjmuW1qmFSssAiPYz63GvNdf0UKzr4Loj0Hnv8GJnm9iZE76WzUIx5-AmGFGprIaSsavemnesdbDnw_fGKqGSIq1ikN-z4V0Q68DkerYeZbue5j2yCH_HqmZMTeUbluTbnufZDmwXB8Bklv32eSTB1-zRztTf8QHDMdoOUUB-0FiJvPXuiCUW82ShfH9ykobfkzR63xPZZWWTjY4wlYxx6g,,&data=UlNrNmk5WktYejY4cHFySjRXSWhXSk9lUlMybUdMdXNqbjNUaVY1V05BZThmZjdwTDVsRmV6T0xWVTZ1Zi0yNFpMRTRnWFhxdVlwZ2VzbnZNNzJBc2pIMVk3QXVYdUYy&sign=788b450f38576dc4f09ec22e4768c6ce&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpjly_ySFdX80,&l10n=ru&cts=1571706769156%40%40events%3D%5B%7B%22event%22%3A%22click%22%2C%22id%22%3A%222oc73o%22%2C%22cts%22%3A1571706769156%2C%22service%22%3A%22web%22%7D%5D
https://biblio-online.ru/bcode/441555
https://urait.ru/bcode/450808

penakuueit H. III. Kpemepa. - 2-e u3n., uctp. u pom. - Mocksa: U3marensctBo FOpaiit, 2020. -
422 c. https://urait.ru/bcode/450697

3.3 Kaopoeoe obecneuenue 0opazosamebHo20 npoyecca no OUCUUNIUHE:

TpeboBanus k KaxpoBoMy 00ecIedeHHI0 00pa30BaTEIbHOIO MTPoLecca:
HaIn4ue BBICIICTO MAaTEMAaTHYCCKOI'O 06pa30BaHI/I$I, COOTBCTCTBYIOILICTO HpO(bI/IHIO JAUCHUITIIMHBI

«MareMaTHka.

OTIBIT TIEIarOTUYECKON ACATEIFHOCTH IO COOTBETCTBYIOMIEH PO(ECCHOHATTLHOM MOATOTOBKE.

CTaXXUPOBKA B POJICTBEHHBIX 00pa30BaTeNIbHBIX yupekaeHusx | pas B 3 rona.

Ne XapaKTepuCTHKA MeJJaTOTHICCKUX PAOOTHUKOB
n/m damuius, uMms, Kakoe VueHas cTencHb U Crax OcHoBHOE Vcnopus
OTYECTBO, o0pa3oBaTenpHOe y4eHoe (II0YeTHOE) MeaarornuaecKom MECTO MIPUBJICYEHUS K
JIOJDKHOCTB T10 yupexJieHue 3BaHUE, (Hay4HO- paboThl, IeIaroru4ecKoi
ITaTHOMY OKOHUYHIL, KBaJTH(UKAIIMOHHAS MeAaroru4ecKoit) JIOJDKHOCTD NIeSITCILHOCTH
pacIiCaHuI0 CIIEIUAJILHOCTh KaTteropus paboThI
VYecypuiickuii IIpenonaBarens Drman
Baxxuna Anna rocyIapCTBCHHBIN MepBOK .
1 yAap . P . 14 ner BI'YVOC B IITATHBIN
CepreeBHa Nelarorudeckuii | KBaauQUKaMOHHON
r. Apreme
u"ctutyT (YI'TIN) KaTeropuu



https://urait.ru/bcode/450697

4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUS JUCIUIIIAHBI
4.1 KoHTpoOJIb U OLleHKa pe3y/JIbTaTOB OCBOEHUS AUCLHUILIVNHBI

ocymecCtrBadeTCcad B Iponecce IMnpoBeACHHUA IIPAKTHYECCKHUX

3a1-me71, TECTUPOBAHHNA, a TaK>Ke BBIINNOJIHEHU A
O0y4YalUIMMUCA HUHAUBUAYAIbHBIX 3aJaHuil, pedeparTos,
HcCC/IeJOBaHUM.
Pe3yabTarsl Kpurepuu oueHku MeToabl OlIEHKH
00y4eHust

3HAaHHE OCHOBHBIX
MaTeMaTHYECKHUX
METOJIOB PEIICHHUS
MPUKJIAIHBIX 33a4
B o0J1acTu
podeccuoHaIbHOM
JEATEILHOCTH

1) 3Haer onpeaeIeHUe KOMILIEKCHOTO YUClia B
anredpandeckoii popme, ACCTBHS HATl HUMH,
2) 3HaeT, KaKk reOMETPHYECKH U300pa3UTh
KOMIUIEKCHOE YHUCIIO;

3) 3HaeT, 4TO MpeacTaBsieT cOO0N MOIYIb U
apryMEHT KOMILUIEKCHOTO YHCIIa;

4) 3HaeT, KaKk HalTH IUIONIA/b KPHBOIHMHEHHON
Tpaneiuu;

5) 3HaeT, 4TO Ha3bIBACTCS OMPEICIEHHBIM
UHTETrPaJioM;

6) 3Haer ¢popmyny HerotoHa-JIeliOHMIIa;

7) 3HaeT OCHOBHBIC CBOICTBA ONPEICIEHHOTO
UHTErpaa;

8) 3HaeT mpaBuiIa 3aMEHBI IEPEMEHHOM U
WUHTErPHUPOBAHKE TI0 YaCTSIM;

9) 3HaeT, KaKk HHTEIPHPOBATh
HEOTPaHUYCHHBIC (QYHKITHH;

10)
0ECKOHEYHOMY MPOMEXKYTKY;
11)
UHTETPaIbl;
12)
(pacxoAMMOCTh) HMHTETPAJIOB;

3HACT, KaK UHTCTPHUPOBATH 110

3HACT, KaK BBIYUCJIATH HEeCOOCTBEHHEBIE

3HACT, KaK UCCIICA0BATh CXOJUMOCTD

OrueHka pe3yabTaToB
BBITTOJIHEHUS IPAKTHYECKUX
pabor.

OneHka pe3ynbTaToB
YCTHOTO ¥ MUCbMEHHOTO
orpoca.

OneHka pe3ynbTaToB
TECTUPOBAHUSI.

OreHka pe3yabTaToB
CaMOCTOSITETbHOU PaOOTHI.
OreHka pe3yabTaToB
BBITTOJIHEHHSI TOMAITHUX
3aaHUN.

OneHka pe3ynbTaToB
IIPOBEAEHHOTO

Qg epeHIIMPOBAHHOTO
3a4éra.

3HAHUE OCHOBHBIX
IMOHATHH U METOJIOB
TEOpUHU
KOMIIJICKCHBIX
YHCel, TIMHCHHOM
anreopsl,
MaTeMaTH4eCKOTO
aHanm3a

1) 3Haer omnpezeIeHUe KOMIUIEKCHOTO YUCIia B
anreOpandeckoit popme, 1EHCTBUS HAJl HUMU,
2) 3HaeT, KaKk reOMETPHUYECKH U300pa3UTh
KOMIUIEKCHOE YHUCIIO;

3) 3HaeT, uTO MPECTABISIET COOO0M MOIYIb U
apryMEHT KOMILUIEKCHOTO YHCIIa;

4) 3HaeT YKOHOMUKO-MaTeMaTH4YeCKUe
METO/IBI;

5) 3Haer, 4TO MPEACTABISAIOT COOOM
MaTpUYHbIC MOJICIIH;

6) 3HaeT onpe/ecHUe MATPHUIIBI U JICHCTBUS
HaJl HUMU,

OreHka pe3yabTaToB
BBIITOJITHCHH A MMPAKTHUYCCKUX
pabor.

O1ueHka pe3yJabTaToB
YCTHOI'O 1 MUCBMEHHOT'O
orpoca.

OreHka pe3yinbTaToB
TECTUPOBAHUS.

OreHka pe3ynbTaToB
CaMOCTOSITENIbHOM paboTHI.
OreHka pe3yabTaToB
BBIIIOJIHEHUS JOMAITHUX




7) 3HaeT, 4TO MPEJICTABISCT COOOI
OTIpEICIIUTENh MATPHIIBL;

8) 3Haer, U4TO TaKoe ONPECIUTETb BTOPOTO U
TPETHETO MOPAIKA;

9) 3Haet 3a7a4u, MPUBOISIIIHNE K
nuddepeHIaIbHBIM YPaBHEHUSM;

10)
onpeneneHus qudepeHnanTbHBIX

3HAC€T OCHOBHBIC ITIOHATHUA U

YpaBHEHUN;

3aJaHuN.

Onenka pe3ynbTaToB
MIPOBEAEHHOTO

Qg epeHIIMPOBAHHOTO
3a4éra.

3HAYCHUA
MaTeMaTHuKu B
npodeccnoHaTBEHOMI
JESTSILHOCTH U ITPH

1) 3naet meron ["aycca, mpaBuiio Kpamepa u
METO]T OOpPAaTHON MAaTPUIIBL;

2) 3HaeT, 4YTO NPEACTaBIIsIET COOOM
nepBooOpa3Has GyHKIUS ¥ HEONPEIeIEHHBIN

OrueHka pe3yabTaToB
BBIITOJIHCHHA ITPAKTHUYCCKUX
pabor.

OreHka pe3yinbTaToB

ocsoenuu I1T11CC3 UHTErpai; YCTHOT'O ¥ IUCBMEHHOI'O
3) 3HaeT OCHOBHBIE MPaBKJIA HEOIPEACIEHHOTO | OMpoca.
WHTETPUPOBAHUS; OneHka pe3yabTaToB
4) 3HaeT, KaK HaXOUTh HEOPeACIEHHBIN TECTUPOBAHUSI.
WHTErpaJl C TOMOIIBIO TAOJIHII, a TAKKE OreHka pe3yabTaToB
HCIIOJIb3Ysl €70 CBOMCTBA; CaMOCTOSITETbHOU PaOOTHI.
5) 3HaeT B 4éM 3aKIII0YaeTCsl METO/] 3aMCHbI OneHka pe3ynbTaToB
MEPEMEHHOI 1 UHTErPUPOBAHUS T10 YACTSIM; BBITMIOJTHEHHSI IOMAIIIHUX
6) 3HaeT, KaK MHTErPUPOBATH MPOCTEUIIINE 3a/laHuH.
palroHanIbHbIE IPOOH; OrneHka pe3yabTaToB
MPOBEAEHHOTO
g depeHIIMPOBAaHHOTO
3a4éra.
3HaHUE 1) 3naer meron ["aycca, mpaBuino Kpamepa u Onenka pe3ysnbTaToB
MaTeMaTHYECKUX METO/ 00paTHOM MaTpPHUIIBI; BBITTOJTHEHUS IPAKTHYECKUX
MOHATHUH U 2) 3HAeT 3aJa4yu, IPUBOISIIHE K pabor.
oTpeJiesIeHul, TuddepeHIMaIbHbIM YpaBHEHUM; OreHka pe3ynbTaToB
Croco0oB 3) 3HAET OCHOBHbBIC OHSITHUS U ONPEICICHHS YCTHOTO ¥ MTMCbMEHHOTO
JI0Ka3aTelbCTBA T depeHIMaIbHbIX YpaBHEHUH]; orpoca.
MaTeMaTHIeCKUMHU 4) 3HaeT onpeneleHue npeena GyHKInu; Onenka pe3ysnbTaToB
MeToaMHu 5) 3HaeT omnpe/eeHne OECKOHEYHO MaJIbIX TECTUPOBAHUSI.
GyHKIU; Onenka pe3ybTaToB
6) 3HaeT METO/I SKBUBAJICHTHBIX OCCKOHEYHO CaMOCTOSITEIbHON PabOTHI.
MAaJIbIX BEITUYHH; OreHka pe3yabTaToB
7) 3HaeT, KaK pacKpbIBaTh HEONPEICIEHHOCTD | BBIMOJHEHHUS TOMAITHIX
Buaa 0/0 u oo/o0; 3aJlaHu.
8) 3HaeT 3ameuaTebHbIC TPEJIEITBI; OreHka pe3yinbTaToB
9) 3HaeT ompe/eNeHNe HEPEPBIBHOCTH MPOBEIEHHOTO
byHKIINM, nudGepeHITMPOBaHHOTO
3a4éra.
3HaHUE 1) 3HaeT YKOHOMHUKO-MATEMAaTHYECKUE Onenka pe3ynbTaToB
MaTeMaTHYECKUX METO/bI; BBITOJIHEHUS PAKTHYECKUX

MCTOOB IIpU

2) 3HaeT, 4TO MPEACTABISIOT cOOOH

pabor.




pellIeHUH 33/ad,
CBSI3aHHBIX C
Oymymieit
npodeccnoHaTBLHOMI
JESATeILHOCTBIO U
UHBIX TPHKJIATHBIX
3a1a4

MaTPUYHBIC MOJICTIH;
3) 3HaeT ompeeTICHUE MATPHIIBI U ACUCTBUS
HaJl HUMU;

4) 3HaeT, YTO MPEJICTaBIICT COO0H
OTIpeIeNIUTENb MATPUIIBL;

5) 3HaeT, YTO TaKOEe ONPEICITUTENbL BTOPOTO U
TPETHETO MOPSIIIKA;

6) 3HaeT, KaKk HAWTH IUIONIA/lb
KPUBOJIMHEHHOH TPAIELWH;

7) 3HAET, YTO Ha3bIBACTCS OIMPEACIEHHBIM
UHTETPAJIOM;

8) s3muaet popmyny Herotona-JIeitOnuna;

9) 3HaeT OCHOBHBIC CBOMCTBA OMPEACIEHHOTO
WHTETpaa;

10) 3HaeT mpaBuIIa 3aMEHBI TIEPEMEHHOM U
UHTETPUPOBAHUE 110 YACTAM;

11) 3uaet onpeneneHue npeaena GyHKInu;
12) 3mnaer onpeneneHne OECKOHEYHO MaJIbIX
byHKIHI;

13) 3HaeT MEeTO/ SKBUBAJICHTHBIX OECKOHEYHO
MaJIBbIX BEITUYHH;

14) 3maer, KaKk pacKpbIBaTh
HeonpenenéHHocTh Buaa 0/0 u oo/oo;

15) 3HaeT 3ameyaTebHbIC MPEICIBI;

16) 3HaeT onpeaecHUEe HEMPEPHIBHOCTH

byHKIINY,

Onenka pe3yabTaToB
YCTHOTO ¥ TUCbMEHHOTO
orpoca.

OrueHka pe3yabTaToB
TECTUPOBAHUSI.

Onenka pe3yabTaToB
CaMOCTOSITeNIbHOI pabOTHI.
Onenka pe3ynbTaToB
BBITIOJTHEHUS JIOMAIITHUX
3a/1aHUM.

OrueHka pe3yabTaToB
MIPOBEAEHHOTO
mudepeHITMPOBaHHOTO
3a4éra.

3HaHUE
MaTeMaTHIECKOTO
aHaIn3a
uHpopManuy,
IIPEeJCTaBICHHOM
Pa3IUYHBIMU
croco0amH, a Takxe
METOJI0B
MOCTPOCHHS
rpadukoB
Pa3IMIHBIX
HpPOLIECCOB

1) 3Haer, 4TO mpeacTaBiIsIeT coOOU
MaTeMaTH4eCcKasi MOJICIb;

2) 3HAeT KaK MPaKTUYCCKH IPHUMEHSTh
MaTeMaTUYeCKUe MOJICTH NIPU PEIICHUN
pa3IUYHBIX 337134,

3) 3HaeT 00IIyI0 331a4y JIHHEHHOTO
IPOrPaMMHUPOBAHHS;

4) 3HaeT MaTpUUHYIO GOpMY 3alKCH;

5) 3Haet rpaduUECKUi METO] pEIICHHS 3a1aun
JIMHEHHOTO MPOTPaMMHPOBAHHS

6) 3HaeT, KaK MHTETPUPOBATh
HEOTpaHUYCHHBIC (DYHKITIH;

7) 3HaeT, KaK HHTETPUPOBATH T10
0ECKOHEYHOMY MTPOMEXKYTKY;

8) 3Haer, KaK BBIYUCIISATH HECOOCTBEHHBIC
UHTETPaJIbl;

9) 3Haer, KaK MCCJIeI0BATh CXOAUMOCTh
(pacxoAnMOCTh) UHTETPAJIOB;

10)  3Haer, Kak 3a/1aBaTh QYHKIUH ABYX H
HECKOJIbKUX NIEPEMEHHBIX, CHMBOJIHKY,

OreHka pe3yabTaToB
BBITIOJTHEHUS PAKTUYECKUX
pabor.

Onenka pe3ynbTaToB
YCTHOTO ¥ IMCBMEHHOIO
orpoca.

Onenka pe3ynbTaToB
TECTUPOBAHUS.

OreHka pe3yabTaToB
CaMOCTOSITENIbHOM paboTHI.
OrueHka pe3yJabTaToB
BBIITOJIHEHUS IOMALTHUX
3aJaHuN.

Onenka pe3ynbTaToB
MIPOBEAEHHOTO

g depeHIIMPOBAaHHOTO
3a4éra.




001acTh ONpeeNeHHS;

3HaHHWE PYKOHOMUKO-
MaTEMAaTHYECKUX
METOJ0B,
B3aMMOCBSI3H OCHOB
BBICIIIEH
MaTeMaTHKU C
SKOHOMHUKOMN 1
CIIELTUCIIUTIMHAMU

1) 3HAeT YKOHOMHKO-MATEMaTHUYCCKUE
METO/IbI;

2) 3HaET, YTO MPEACTABIISAIOT COOOMH
MaTpUYHbIC MOJICIIH;

3) 3HaeT ompeJieieHHe MaTPHIIbI U ICHCTBHSI
HaJl HUIMU,

4) 3HaeT, YTO MPEJICTABISIET COO0M
OIIPEJICITUTENb MATPHIIBL;

5) 3Haer, 4YTO TaKOE OIMPEICIUTENb BTOPOTO U
TPETHETrO MOPS/IKA,;

6) 3HaeT, YTO MPEICTaBIIIET COO0I
MaTeMaTH4eCcKasi MOJICIb;

7) 3HAET KaK MPaKTUYECKU MPUMECHSTh
MaTeMaTHYECKUE MOJICH [IPU PEIICHUN
pa3IUYHBIX 337134,

8) 3HaeT 00IIyIO 33724y JTMHEHHOTO
IPOrPaMMUPOBAHUS;

9) 3HaeT maTpuuHyto GopMmy 3amnucy;

10)
3a/1a4M JIMHEHHOTO TPOrPaMMHUPOBAHNS;
11)
nepBooOpa3Has GyHKIUSA ¥ HEONPEACTEHHbIH

3HaeT rpaUIeCKUi METO PEIICHUS
3HAET, YTO MPEJCTABISICT COOOH

UHTErpa;
12)
HeolpeeNEHHOT0 HHTErPUPOBAHNS;
13)
MHTETpaJl C IOMOIIIbIO TAONIHNIIL, a TAKXKe

3HAeT OCHOBHBIE MPABUJIA
3HAET, KaK HAXOJUTh HEONPEICTEHHBIN
HCIIOJIb3Ysl €TO CBOWCTBA;

14)
3aMCHBI HCpCMeHHOﬁ N UHTCTPpUPOBAHUA 110

3HAET B Y€M 3aKII0YAETCI METOM

qacTsM;
15)
panuoHaIbHbIE APOOH;

3HACT KaK UHTCTPUPOBATH HpOCTefIHlI/Ie

Onenka pe3ynbTaToB
BBITIOJTHEHUS MIPAKTHYECKUX
pabor.

Onenka pe3ysabTaToB
YCTHOTO ¥ MUCbMEHHOTO
orpoca.

OrueHka pe3yabTaToB
TECTUPOBAHUSI.

OrueHka pe3yabTaToB
CaMOCTOSITENTbHOU PaOOTHI.
OrueHka pe3yabTaToB
BBITMIOJTHEHUSI IOMAIIHUX
3aaHUN.

Onenka pe3ynbTaToB
MPOBEAEHHOTO

QG epeHIIMPOBAHHOTO
3a4éra.

HCpC‘-IGHI) YMCHHﬁ, OCBaWBACMbBIX B paMKax JUCHUIIIIMHBI

yYMEHUE peliaTh
MIPUKIIAHBIC 33]]aU1
B oOnacTu
npodeccnoHaNbHOMI
JESTEITbHOCTH

1) ymenue pemarp anredpanyuecKue
YPaBHEHMS ¢ KOMITJIEKCHBIMH YHCIIAMU;

2) yMEeHHe pelIaTh 3aJa4l ¢ KOMIUIEKCHBIMH
YHUCIaMU;

3) yMeHHe TeOMETPUYECKH HHTEPIPETUPOBATH
KOMITJIEKCHOE YHCIIO;

4) yMeHHe HaXOUTh IUIOMIA b
KPUBOJIMHEWHOM TPaIeLyH;

5) yMeHHe HaxOUTh OMPEICIEHHbBII HHTErpasl
UCIIOJIb3Ysl OCHOBHBIE CBOMCTBA, MpaBuiia
3aMeHbl IEPEMEHHOM U UHTETPUPOBAHMUS 10

OI_ICHKa PE3YyJIbTATOB

BBIITOJIHCHUSA ITPAKTHYCCKUX

pabor.

OreHka pe3ynbTaToB
YCTHOTO ¥ MUCBMEHHOTO
orpoca.

O1ueHka pe3yJabTaToB
TECTUPOBAHMU.

OreHka pe3yabTaToB
CaMOCTOSITENILHOM pabOTHI.
OreHka pe3yabTaToB




q4acTsM;
6) yMeHUE BBIYUCIISATh HECOOCTBEHHBIC
WHTETPAIHI;

7) yMEHHE UCCIIeIOBATh CXOAMMOCTD
(pacxoIMMOCTb) HHTETPAJIOB;

BBITIOJTHEHUS JIOMAITHUX
3aJaHuN.

OrueHka pe3yabTaToB
IPOBEAEHHOTO
mudepeHITMPOBaHHOTO
3a4éra.

OBICTpOTA U
TOYHOCTb ITOUCKA,
ONTUMATHLHOCTh U
HAy4YHOCTh
HEoO0X0oauMon
uHpopmanuu, a
TaKKe
000CHOBaHHOCTb
BBIOOpa
MIPUMCHCHHSI
COBPEMEHHBIX
TEXHOJIOTUH €€

1) ymeHue perrath aaredpandeckue
YpaBHEHUS C KOMIUICKCHBIMU YHCIIAMH,

2) yMEHHE pelIaTh 33Ja4l ¢ KOMIUICKCHBIMH

YHCIaMHu;

3) yMeHHe TeOMETPUUECKH HHTEPIPETUPOBATH

KOMIIJICKCHOC YHCJIO,

4) YMCHHE COCTABJIATh MATPHUIbI U BBINIOJIHATH

NeWCTBHA HaJl HUMH;

5) yMeHUE BBIYUCIISTD ONPEICITUTENb
MaTpHIIBL;

6) yMeHue periarh 3a71a4u Py MOMOIIN
Qg depeHIraIbHbIX yPaBHEHUH;

OreHka pe3yinbTaToB
BBIITOJIHCHHA IMTPAKTHUYCCKUX
pabor.

OrueHka pe3yabTaToB
YCTHOI'O U TIMCbMCHHOTI'O
orpoca.

OreHka pe3yinbTaToB
TECTUPOBAHUSI.

OreHKa pe3yibTaToB
CaMOCTOSITEIIbHOU Pa0OTHI.
OreHka pe3yabTaToB
BBITIOJTHECHUA JOMAIIITHUX

o0paboTku 7) ymenue pemiath auddepeHnnanbHbie 3aJIlaHui.
YpaBHEHHUS MIEPBOTO MOPSIKA U TIEPBOU OmneHka pe3yinbTaToB
CTCIICHU; IPOBEIEHHOTO
8) ymenue periath quddepeHinaibHble mudepeHIIMPOBaHHOTO
YPaBHEHHSI C Pa3IeIITIOIIMHCS 3auéra.
NIEPEMCHHBIMH;
9) yMeHue peniath 0 JHOPOIHBIE
muddepeHIManbHble YPaBHEHUS;
OpPraHHU30BBIBATH 1) yMeHue penrath CUCTEMbI JIMHEHHBIX OreHka pe3yinbTaToB
CaMOCTOSITETTBHYIO ypaBHeHHIA MeToioM ["aycca, mpaBuiiomMm BBITIOJTHEHUS TIPAKTHYECKUX
paboty nipu Kpamepa u metogom oOpaTHON MaTpUIIbI; paboT.
OCBOEHUU 2) yMeHHe HaxOUTh HEOMPeAeIEHHBIN OreHka pe3yabTaToB
npodecCHOHANBHBIX | WHTErpal ¢ TOMOIMIBIO TAOJHII, a TAKKE YCTHOTO ¥ MUCHbMEHHOTO
KOMIIETESHIIHIA; UCTIONIB3Ys €ro CBOMCTBA; orpoca.

CTPEMUTHCS K
caM000pa30BaHUIO U

3) yMeHHE BBIYHCIATH HEOMPEICTIEHHBIN

MHTErpaJl METOI0M 3aMEHBI IEPEMEHHON U

OreHka pe3yabTaToB
TCCTUPOBAHM.

ITOBBIIICHUIO WHTEIPUPOBAHUS 10 YACTSIM; Onenka pe3ybTaToB
npodeccroHaIbHOrO | 4) YMEHHUE HHTETPUPOBAThH MPOCTEHIIIHE CaMOCTOSITENIbHOM pabOTHI.
YPOBHS panroHaJIbHbIE IpOOH; Onenka pe3yinbTaToB
BBIITOJIHEHUS JOMAIIHUX
3aJaHuN.
Onenka pe3yinbTaToB
IIPOBEIEHHOTO
g depeHIIMPOBAaHHOTO
3auéra.
yMEJO U 1) ymeH#ue pemaTh CHCTEMbI IMHEHHBIX Onenka pe3ynbTaToB
3G PEeKTUBHO ypaBHeHul MeroaoM ['aycca, mpaBuiom BBIITOJIHEHUS IIPAKTUYECKUX

paboTtaer B

Kpamepa u meToiom 00paTHOI MaTpHUIIbL;

pabor.




KOJUICKTUBE,
co0oaer
poeCCHOHATIEHYIO
ITUKY

2) yMeHHe pelIaTh 3aJa4u MpH HOMOIIN
mudhepeHINaTbHBIX YPaBHEHHUI,

3) yMmenue pemiath quddepeHiaibHbie
YpaBHEHHS [IEPBOTO MOPSAIKA U IEPBOI
CTEIICHY,

4) ymenue pemats auddepeHIraibHbIe
YPaBHEHHSI C Pa3IeIISTIONIMHCS
NIEPEMECHHBIMH;

5) yMeHue periatb 0 JHOPOIHbIC

g depeHraIbHbIe ypaBHEHMS,

Onenka pe3yinbTaToB
YCTHOTO ¥ TUCbMEHHOTO
orpoca.

OrueHka pe3yabTaToB
TECTUPOBAHUSI.

Onenka pe3yabTaToB
CaMOCTOSITeNIbHOI pabOTHI.
Onenka pe3ynbTaToB
BBITIOJTHEHUS JIOMAIITHUX
3a/1aHUM.

OrueHka pe3yabTaToB
MIPOBEAEHHOTO
mudepeHITMPOBaHHOTO
3a4éra.

YMEHHE SICHO, YETKO,
OJTHO3HAYHO
U3J1arath
MaTeMaTHYECKUE
(baxThI, a TaKKe

1) yMeHHE COCTABIIATh MATPHUIIBI M BBITOIHSATh
JEMCTBUS HaJl HUMU;

2) yMEHHUE BBIYUCISATH OMPEACTUTEb
MAaTpHIIbL;

3) yMeHHe HaXOIUTh ILJIOMIA b

Onenka pe3ynbTaToB
BBITTOJIHEHHSI TPAKTHYECKUX
pabor.

OreHka pe3yabTaToB
YCTHOI'O 1 TIMCBbMCHHOI'O

paccMmaTpuBaTh KPUBOJIMHENHOH TPAIECLVH; ompoca.
npodeccuoHaibHble | 4) yMEHUE HAXOAUTH onpeaenéHnblil nHTerpan | OLeHKa pe3ylbTaToB
pobJIeMBl, UCIIOJIb3Ysl OCHOBHBIE CBOMCTBA, MpaBuIIa TECTUPOBAHUS.
UCHOJb3Ys 3aMeHbl IEPEMEHHOM U UHTEIPUPOBAHMUS 10 OneHka pe3ynbTaToB
MaTeMaTHYeCKUui 4acTsM; CaMOCTOSITENIbHON PaOOTHI.
anmapar Onenka pe3ysnbTaToB
BBITTOJTHEHUS IOMAITHUX
3a/IaHMI.
OreHka pe3yabTaToB
IIPOBEAEHHOTO
Qg pepeHIIMPOBaHHOTO
3auéra.
yMeHue 1) 3HaeT, uTO MpezcTaBIsIeT OO0t OreHka pe3ynbTaToB

paroHaIBHO
KOPPEKTHO
UCTIOJIB30BATh
nH(pOpMaLIMOHHbIE
pecypchl B
npodeccnoHaNbHOMI
U yueOHOU
JeSATeIbHOCTH

MaTeMaTHYeCKasi MOJIETIb;

2) 3HaeT, KaK MPaKTUYECKU MPUMEHSITh
MaTeMaTHYECKUE MOJICIH MIPH PEIICHHN
pa3INYHBIX 3371a4;

3) 3HaeT o0IIyIo 331a4y JTUHEHHOTO
IPOrpaMMHUPOBAHHS;

4) 3HaeT MaTpUYHYIO (POpMY 3alHCH;

5) 3Haer rpaduyecKuii METO/ PeIICHHs 3aaun
JMHEWHOTO IPOTPaMMHUPOBAHHS,;

6) yMeHHe BBIYHCIIATh HECOOCTBECHHBIC
UHTETPAJIb;

yYMEHHE UCCIEeI0BAaTh CXOANMOCTD
(pacxoIMMOCTh) HHTETPAJIOB;

BBIITOJIHCHHSA MMPAKTHUYCCKUX
pabor.

OreHka pe3yabTaToB
YCTHOI'O 1 MUCBMEHHOT'O
orpoca.

Onenka pe3yinbTaToB
TECTUPOBAHUS.

Onenka pe3yinbTaToB
CaMOCTOSITENIbHOM pabOTHI.
O1ueHka pe3yabTaToB
BBIITOJIHEHHW S JOMAITHUX
3aJaHuN.

Onenka pe3yinbTaToB
MIPOBEAEHHOTO




Qg QepeHIIMPOBAHHOTO
3auéra.

YMCHHE
000CHOBAHHO U
aJICKBATHO
MPUMEHSITh METO/IbI
U CIIOCOOBI pelIeHus
3a7a4 B
npodeccHoHaTbHOM
JEATEILHOCTH

1) yMeHHE COCTaBIIATh MATPHUIIBI M BHITOJIHSTh
NCCTBUS HAll HUMU;

2) yMEHHUE BBIYUCIIATH ONPEACTUTEIh
MaTpHIIbI;

3) 3HaerT, 4TO NpeACTaBIsIeT COO0M
MaTeMaTHYeCKasi MOJEIb;

4) 3HaeT, KaK MPaKTHYCCKU PUMEHSIThH
MaTeMaTHYECKUE MOJICIH MIPH PEIICHUN
pa3JINYHBIX 3371a4;

5) 3HaeT 00IIyIO 3a1a4y JIMHEHHOTO
POrPaMMUPOBAHUS;

6) 3HaeT MmaTpuuHyto Gopmy 3amnucu;

7) 3HaeT rpaduUECKUi METO] pEIICHHS 3a/1a4u
JTUHEWHOTO IPOrPaMMHUPOBAHUS;

8) yMeHHe HaXOAUTh HEONPeAeIEHHBIN
UHTETpal C TIOMOIIbIO Ta0JIHUII, a TAKKE
UCTIONIB3Ysl €r0 CBOMCTBA;

9) yMeHHe BBIYHUCIIATH HEOMPEACIEHHBIN
UHTErpal METOJI0M 3aMEHBI IIEPEMEHHON U
UHTETPUPOBAHUS 110 YaCTSIM;

YMEHHE HHTETPUPOBATH MMPOCTEHIIIHE
panroHaIbHBIE TPOOH.

Onenka pe3ynbTaToB
BBITMIOJTHEHHSI TPAKTUYECKUX
pabor.

OrueHka pe3yabTaToB
YCTHOTO ¥ TUCBMEHHOTO
orpoca.

OneHka pe3yabTaToB
TECTUPOBAHUSI.

Onenka pe3yabTaToB
CaMOCTOSITeNIbHOI pabOTHI.
OreHka pe3yabTaToB
BBITIOJTHCHHMSI JIOMAIITHUX
3aaHUN.

OreHka pe3yabTaToB
MPOBEAEHHOTO
mudepeHIIMPOBaHHOTO
3a4éra.

4.2.0uemca HHIAUBUAYAJTBbHBIX OﬁpaSOBaTeJIbHBIX JOCTHKEHHIT 1o pedyjbTaTaM TEKYLIEro

KOHTPOJISA M IPOMEKYTOYHOM aTTecTalnu 0TOOpakeHa B Tabaunue 4.2.

Tabmuma 4.2. - OueHka WHIWBUAYAIBHBIX O00pa30BAaTENbHBIX IIOCTIKEHHA W KOMIIETEHIUH 110
pe3yJibTaTaM TEKYILIEr0 KOHTPOJIS U MPOMEXKYTOUYHOM aTTECTAllMU C TPUMEHEHUEM PEUTUHTOBOM TEXHOJIOTUU
Bcero 6ammos 100
Tekymias arrectanus ot 0 10 CemectpoBas arrecrauus oT 41
No 40 6anmnos (1-8 Hemenst) 1o 100 6amnoB (9-16 Henens)
HaumenoBanue pabot
n/n Onenka Onenka Onenka ypoBHs | Onenka
YpPOBHS KOMIETEHIINI OCBOCHUS KOMITETCHIU I
OCBOEHUS 00ydJaronuxcst | AUCIUTUTHHBI oOydJaronmxcs
JUCIIUILTUHBI
1 | Pabora Ha JEKIIMOHHOM 4 4 4 4
3aHATUH
2 | BrimonneHnue goManrHei 4 6 4 6
paboThI




3 JuciunnuHa Ha 3aHATHI 2 2
5 | IlpakTnueckoe 3aianue 3 7 3 7
6 | UA3 (cooOmeHus, 6 4 6 4
pedepatbl, TOKIIAIbI,
COCTaBJICHUE
MIPE3CHTALIHH ).
7 | Dx3ameH (3a4er) 10 10
Hroro: 40 60

Tabmuma 12. - IlepeBox 6aioB B TpPaAUIIMOHHYIO CHCTEMY OIICHUBAHHMS

IIpouent Ka4yecTBeHHasi OLleHKA MHAUBUAYAJIBHBIX
pe3yIbTaTUBHOCTH o0pa3oBaTeIbHBIX JOCTHKEeHH
(MpaBWJILHBIX OTBETOB) 0as1 (oTMeTKA) BepOaJILHBII aHAJIOT
91-100 5 OTJINYHO
76 - 90 4 XOPOIIIO
61-75 3 yIIOBJIETBOPUTEIHHO
menee 61 2 HEY/I0BJIETBOPUTEIBHO

Ha stamne npomexyTouHOM aTTecTaluy Mo MeJuaHe KaueCTBEHHBIX OLIEHOK MHAMBUIYaJIbHBIX
00pa3oBaTENbHBIX JOCTIDKEHUH HK3aMEHAIIMOHHON KOMHCCHEH ONpeAessieTcss MHTErpaibHasi OICHKa
OCBOEHHBIX 00Yy4aroLMMHC TPOPECCHOHATBHBIX U OOLIMX KOMIIETCHLUH KaK pe3yabTaTOB OCBOEHUS
po¢eCCHOHATIBHOTO MOAYIIS.




5. TJIOCCAPUIA OCHOBHBIX TEPMHMHOB W ONPEJIEJEHUI, W3YYAEMBIX B
JUCHUIIVIMHE <MATEMATHUKA»

Marpuua

OTO COBOKYNHOCTb YHCE, 3alIMCAHHBIX B BUJIE MPSIMOYIOJIbHOM
TaOJIMIIBI, KOTOPAsi COCTOMT U3 M CTPOK U N CTOJIOLI0B

MuHop MaTpHUbI

Ecnu B MaTpuiie A BbIIEIUTH HECKOJIBKO ITPOU3BOJIBHBIX CTPOK U
CTOJIBKO 7K€ IIPOU3BOJIBHBIX CTOJIOLIOB, TO ONPEAEIUTENb, COCTABIEHHBIN
U3 DIIEMEHTOB, PACIIOJIOKEHHBIX Ha MIEPECEUCHUHN ITUX CTPOK U CTOIOIIOB
Ha3bIBAETCSI MUHOPOM MaTpUIlbl A.

Omnpeneaurenn

3TO YHCII0, BHIYUCICHHOE ONPEICICHHBIM 00pa3oM

OnHopoanas cucTeMa
JMHEHHDBIX
ajnredOpanmyecKkux

YPaBHeHHH
(cnay)

3T0 cnay, Bce CBOOOIHBIE UJICHbI KOTOPOU PaBHBI HYJIIIO

Heonnoponnas ciaay

3T0 ciay, cBOOOIHBIC YICHBI KOTOPOW HE BCE PaBHBI HYJIIO

CoBMmecTHAsI ciay

JT0 cnay, KOTopasi UMEET XOTsl Obl OJTHO pelIeHUE

HecoBMmecTHas

9To0 CJIay, KOTOpast HE UMCCT peI_HeHI/Iﬁ

OcHoBHasi MaTpULIA
caay

9T0 mMaTpuna, COCTaBJICHHAA U3 K03(1)(1)I/II_II/I6HTOB, IIpH1 HCU3BCCTHBIX

PacmupenHass mMarpuna
ciaay

OT0 MaTpuIla, COCTaBIEeHHAs U3 KOA(PPUIIMEHTOB, TIPYU HEU3BECTHBIX C
n00aBJIeHUEM CTOJIOIA CBOOOIHBIX WIEHOB

DyHKUMSA

3T0 3aKOH 3aBUCUMOCTHU OJJHOM BEJIMUMHBI OT APYToM

I'padux pynxuun

OTO MHOKECTBO TOYCK, Y KOTOPBIX 8.60!!I/ICCBI SABJISIFOTCA JOITYCTUMBIMU
3HAYCHUSIMH apryMeHTa &', a OpIMHATEI — COOTBETCTBYIOIIMMHU

3HaAYCHUAMU fi} YHKIIMH y

IIpenen pynkuuun

3T0 mpesen Nocie0BaTeIbHOCTH 3JIEMEHTOB 001aCTH 3HAUEHHH
(GyHKIINHU, COCTaBICHHOMN U3 TOUEK MOCIEOBATEIbHOCTH JIEMEHTOB
oOnactu onpeneneHus GyHKIUHU, CXOAAIIEICS K 3aJaHHOM TOUKe (Tpeaen
B KOTOpOI1 paccMaTpuBaeTcs)

IIponsBoanas pyHkuuu

D10 QyHKIHUS, SBISIIONIASCS PE3YIHTATOM MPUMEHEHHS TOW WM MHOU
onepanuu 1udPepeHIpPoOBaHUs K UCXOTHON (PYHKITUH.

Tlepeoodpasnas [TepBo0Opa3Hoii nanHo# QyHkumy f Ha3pBatOT Takyto F, mponsBoaHas

PyHKIHA KOTOpoii (Ha Bcelt obnactu onpenenenus) pasna f, To ects F ' =H.

HNuTerpupoBanue Brruncrienue nepBooOpa3Hoi 3aKII04aeTCsl B HAX0KJICHUN
HEOIpeIeIEHHOT0 UHTErpasa, a caM MPOLEeCC Ha3bIBAeTCs
UHTETPUPOBAHUEM.

Onpenenennbiii 3TO0 MHTETpa, 3aJJaHHBI Ha MHOKECTBE Tap, TepBasi KOMIIOHEHTa

HHTErpal KOTOPBIX €CTh HHTerpupyemMasi QYHKINS Wi (YHKIIMOHAN, a BTOpas —
o0JacTh B MHOXKECTBE 3aJIaHUs 3TON QyHKIMH ((QyHKIIMOHATA),
BbIUMCIseMbIl 10 popmyine HoroTona-JleiOnuna

KpuBoanneiinas Oto purypa, orpannueHuas pyukuueii y=f(x), x=a, x=b, y=0

Tpaneuust



http://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D1%86%D0%B8%D1%81%D1%81%D0%B0
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB

KoMmiekcHoe 4yucI0

DT0 paclIMpeHHe I0JIs BEIeCTBEHHbIX Yrcel, 00b1aH0 0603Hauaetcs .

[lepBoHauaIbHO OOHAPYKEHBI B pe3yibTaTe (POPMATHHOTO PEIICHUS
HEKOTOPBIX KBAJPATHBIX YPABHEHUH, B KOTOPBIX KBaApaT KOPHs
YpaBHEHUsI TOJDKEH ObITh OTPHUIIATEILHBIM.

PazMemenusn

Pasmerniennem (13 N o K) Ha3bIBaeTCs yIIOPSI0YCHHBIH HAO0p U3 K

Pa3JIMYHBIX 3JICMCHTOB M3 HCKOTOPOTO MHOKECTBA PA3JIMYHBIX N
9JICMCHTOB.

IMepecranoBku

3TO YHOPSI0UYEHHBINA HAaOOp Yncen I T TPAKTyEMBIH

Kak OMEKIMs Ha MHOXKECTBE {1! 2! Tt n}, KOTOpasi YUCIy | CTaBHUT B
COOTBETCTBHE I-i 3JIeMEHT 13 Habopa. YKcIio N mpu 3TOM Ha3bIBACTCS
NnOps0KOM TIEPECTAHOBKH.

Coueranus

CouetanneM u3 1 10 k HaspiBaeTcs HaGop K 21eMeHTOB, BHIOPAHHEIX U3
JAHHOTO MHOKECTBA, COJAEPIKALIETO 11 pa3IMYHBIX HJIEMEHTOB.

CoObITHE

910 TO, YTO UMECT MCCTO, IIPOUCXOINT, HACTYIIACT B HpOH?;BOJII:HOﬁ
TOYKEC IIPOCTPAHCTBA-BPEMCHU

BepositHOCTB cOOBITHSI

9TO CTEIEHb (Mepa, KOJIMYCCTBCHHAsA OI_ICHKa) BO3MOXXHOCTH
HAaCTYIUUICHUS HCKOTOPOTO COOBITHS.

Boi0opka

3TO MHOXKECTBO CJIy4aeB (MCIBITYEMBIX, 00bEKTOB, COOBITHIA, 00pa31IOoB),
C TMOMOIIIBIO ONPEACAEHHOM MPOIEAYpPhl BLIOPAHHBIX M3 T€HEPATbHOM
COBOKYITHOCTH JISI YY9aCTHUs B UCCIICOBAHU.



http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B5_(%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0)
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D1%8C_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D1%8C_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%82%D0%B5%D0%B6
http://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%82%D0%B5%D0%B6
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B5%D0%BA%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE-%D0%B2%D1%80%D0%B5%D0%BC%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B5_(%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B2%D0%B5%D1%80%D0%BE%D1%8F%D1%82%D0%BD%D0%BE%D1%81%D1%82%D0%B5%D0%B9)
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%BE%D0%B2%D0%BE%D0%BA%D1%83%D0%BF%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%BE%D0%B2%D0%BE%D0%BA%D1%83%D0%BF%D0%BD%D0%BE%D1%81%D1%82%D1%8C

6. JUCT U3SMEHEHU U JOMOJHEHN, BHECEHHBIX B PABOYYIO IPOTPAMMY

Ne HU3MCECHCHHA, JaTa BHCCCHUA U3MCHCHU S, Ne CTpaHUIbI C ©3AMCHCHHEM:

BbLJIO: CTAJIO:

OcHoBaHue:

HO}IHI/ICI) JINIa, BHECIICTO U3MCHCHUA




No N3MCHCHMA, JaTa BHCCCHUA U3MCHCHUSI, Ne CTpPAaHUIIbI C UBMCHCHUCM:

BbLJIO:

CTAJIO:

OcHoBaHueE:

HO}IHI/ICI) JINIa, BHECIICTO N3MCHCHUA




OUJINAJI PEJEPAJIBHOI'O I'OCYJAPCTBEHHOI'O BIOKETHOI'O
OBPA3OBATEJIBHOI'O YYPEXKJAEHUA

BBICIIEI'O OBPA3OBAHMUA

«BJAJTABOCTOKCKHI T'OCYJIAPCTBEHHBIN YHUBEPCUTET DKOHOMUKH U

CEPBUCA» B I'. APTEME

TexHuuyeckasi IKCIEPTU3A MPOrPAMMBbI Y4eOHOM TMCHUIIMHBI «MaTeMaTnKa

cnenuaabHocTu 38.02.01 dxonomuxka u Gyxrajarepckuii yuer (o orpacism), MPeICTABIEHHON
npemnoaaBaresieM Kageapbl IKOHOMHKH, YIPaBJIeHUs] 1 HHGOPMAIIMOHHBIX TEXHOJIOT Wit

¢puanana ProOyY BO «BI'YIC» B r.Apréme baxxunoii A.C.

IKCHEPTHOE 3AK/IIOYEHHUE

Ne HaumeHOBaHHe JKCIIEPTHOIO MOKa3aTeJIs
IkcnepTr3a 0(pOpMIICHUS] TUTYIBHOIO JTUCTA U OTJIABJICHHUS
1 HaunmMenoBanue mporpaMMel y4eOHON IUCIMIUIMHBI HA TUTYJILHOM JIMCTE COBIIAIAET C HAUMEHOBAaHHEM JIUCI
OI'OCu VII
. BaHUE (pUIIHaN TBETCTBYET Ha3BaHUIO II TaB
2 HasBanue aJla COOTBETCTBYET HAa3BAHHUIO 0 Y CTa
3. | Ha tutynpHOM nrcTe ykazaH yueOHBIH IUKII, KOJ 1 HAUMEHOBAaHHUE CIIEHUATBHOCTH
4. | ObGopoTHas CTOpOHA TUTYJIHHOTO JIMCTA 3aMOTHEHA
5 Hywmepanus crpanun B «ConepxaHun» BepHa
Ixkcneprusa pasgena 1 «Ilacnopt nporpaMMbl y4eOHOUH JUCHUIIIMHBD)
6 Paznen 1 «IlacmopT mporpamMMel yueOHOW AUCHUIIITMHBD HMEETCS
7. | HaumeHnoBaHue nporpaMMbl JUCIUIUIMHBI COBIAJAEeT C HANMEHOBAHUEM Ha TUTYJIBHOM JIUCTE
8. | Mynkr 1.1. «O6macTh NpUMEHEHUS IPOrPaAMMBbI» 3arOJIHEH
9 [Mynkr 1.2. «MecTo AUCIUITIIMHEL B CTPYKTYpE OCHOBHOH Mpo(decCHOHaIbHOM 00pa3oBaTeIbHOM MPOTpaMME
10. | Hynkr 1.3. «llemu 1 3a1a4n IMCHUIUTMHEL — TpeOOBaHMS K Pe3yJIbTaTaM OCBOCHUS JUCLUIUIMHBD) 3aII0JTHEH
11 TpeboBaHus K yMEHHSM M 3HAHUSIM COOTBETCTBYIOT IepedrcieHHbIM B TekcTe OI'OC
12 | BapuartuBHas 4acTh OTpaxeHa (Ipu HAIM4KK)
13. | HIK, Ha KOTOpbIE OPUEHTHPOBAHO COJCPKAHNE IUCLHILIMHEL, YKA3aHbI
14. | OK, (dbopmupyeMbIe B IpoLecce H3YUEeHUs TUCIUIUINHBI, YKa3aHbI
15, | HOACTPOUHBIC HAXMHUCH Y/IATICHBI
16. | HlyHKT 1.4. «PekoMeH1yeMOoe KOIMYECTBO YaCOB HAa OCBOCHHE MPOrpaMMbl JUCIMILIMHBDY 3aI0HEH
17 [epeuncieHsl BUIBI CAMOCTOSTENEHOM paboThI
18, | YKa3aHHOE KOJIMYECTBO YacoB B rpage «Toro» cooTBETCTBYET YUeOHOMY IIaHy

IOkcnepTusa pasnena 2 «CTPyKTypa U coaep:kaHue yueOHOH AU CHUILTHHBDY

19.

Paznen 2. «CtpykTypa U coliep)aHue y4eOHOH JUCHUIUTUHBD HMEETCSI




o0, | IlyHKT 2.1. «O0beM y4eOHOM TUCLMIIMHBI U BHIbI yUeOHOH paOOThD» 3aII0THEH
21 Tabmuua 2.2. «Tematnyeckuil MiiaH U coiepKanrue y4eOHOH TUCIUIUINHBD) 3aTI0THEHa
22 O0beM MaKCHMAITBHOH y9eOHOW HArpy3KH 00YyYaroIerocs: B macropTe IporpaMMel B Tabmumax 2.1 u 2.2 cc
23, O0Bem 00s13aTeNIbHON ayAUTOPHOM HATPY3KH B IacMopTe MporpaMmbl B Tadbnunax 2.1. u 2.2. coBmagaer
24, O0beM BpeMeHH, OTBEJICHHOTO Ha CAMOCTOSITENBHYIO Pab0Ty 00yHaromuxcs, B MacopTe MPOrpaMMBI, Ta0mI
COBMAAAET
o5, O0BeM B yacax UMeeTCs BO BceX sTUeHKax
0@, | IlepedncIeHbl BUIbI CAMOCTOSTENIEHOM PAOOTEI CTYACHTOB, CHOPMYIIMPOBAHHBIC YEPE3 ACATENLHOCTD
o7 | CyMma 110 KaXJ0My CTOJIOLY paBHA MAKCHMAIILHON HArpy3Ke
8. B tabmure 2.2. Bce rpadnl 1 CTPOKH 3aIIOTHEHBI
29, Coneprxanne TabauIb 2.2. COOTBETCTBYET MprToKeHUI0 «KOHKpeTH3anus pe3yabTaToB OCBOSHHS TUCITUILI
JKkcnepTu3a pasjea 3 «YcJI0BUS pean3aluy NPorpaMMsbl THCHHUIITHHBD)
30. Paznen 3 «YcnoBus peanuzanuy IporpaMmbl JUCLHUIUIMHBD UMEETCA
31 | Hyskr3.1. «TpeboBaHMsi K MUHIMAILHOMY MaTepHalbHO-TEXHUUIECKOMY 00ECTICUEHHIO)» 3all0JTHEH
3p | Hynkr 3.2, «udopManmorHoe obecriederre 00ydeHus» 3amoiiHeH B cO0TBeTCTBUH ¢ TpedoBarmsmu ['OCT
JUTEPATYPhI
33. B nynkre 3.2. ykazaHbl HHQOpPMaIMOHHBIE OCHOBHBIE M JONIOJIHUTENLHBIC HCTOYHUKH JJISI CTYJICHTOB U TIpeT
34 | B crmcke OCHOBHOM JTHTEPATYPhI OTCYTCTBYIOT H3JaHHS, BEIMYIICHHEIE Oosiee 5 JIeT Hazas
IxkcnepTusa pasznena 4 «kKoHTPoJb U OLlEHKA Pe3yJIbTATOB 0CBOEHUST TUCIUNIUHBD
35 | Pasmen 4. «KoHTpO/b i OLCHKA PE3yIBTATOB OCBOCHHS AMCIHUILTMHED HMECTCS
36. HaumenoBanus 3HaHUI 1 yMEHUH COBIAAAIOT C yKa3aHHBIMU B 11. 1.3
HUTOTI'OBOE 3AK/IIOYEHUE

HporpaMMa JUCHUIITMHBI MOXKET OBITH HallpaBJICHA Ha COACPIKATCIBbHYIO OKCIICPTU3Y

Pa3pabotunk nporpammsl A.C.baxuna
[Ipeacenarens [IIK OO/ JI.LE. Tkauenko
«24y amnpens 2020 T. 3aB.oTENEeHUEM
M.C.CnoBukoBa
Meromguct YMUY
T.A. Temnsakora
«27T»

anpens 2020 r.



ONJINAJ PEJEPAJIIBHOI'O 'OCYJAPCTBEHHOI'O BIOUKETHOT'O
OBPA3OBATEJIBHOI'O YYPEXJIEHUSA
BBICHIEI'O OBPA3OBAHUSA
«BJIAJMBOCTOKCKHUI TOCYJAPCTBEHHBIA YHUBEPCUTET SdKOHOMUKHU U
CEPBHUCA» B I'. APTEME

Coaep:karesibHasi IKCepTH3a padoueil MporpaMMbl JUCHUIIMHBI « MaTeMaTHKa
crnenuagbHocTH 38.02.01 Dxonomuka u Gyxrajarepckuii yuer (1o oTpacisim), peacTaBIeHHOR
npenojaBarteieM Kadeapbl IKOHOMHUKH, YIPABJAeHUA 1 HHPOPMATMOHHBIX TEXHOJIOTHH
¢umwiuana @I'bOY BO «BI'YIC» B r.Apréme baxunoi A.C.

IKCIHHEPTHOE 3AK/IIOYEHUE

Ne HauMeHoOBaHHeE 3KCIEPTHOTO MOKA3ATENSA JKCcnepTHAS OIEHKA
aa HeT 3aKJII0YeHue IIpumeuanue
OTCYTCTBYET

Ixkcnepru3a pasgena 1 «Illacnopt nmporpaMmbl y4eOHOH AU CUMIIIMHBD)

1. TpeboBaHMA K YMEHUAM U 3HAHUAM aa
COOTBETCTBYIOT NepeyncaeHHbim B ProcC CMo (s
T. Y. KOHKPETU3MPYIOT U/WUan pacumpsioT
TpeboeaHua Groc)

2. | B nyHkTte 1.3. yka3aHbl MK n OK, Ha ma
$opmMUpOBaHME KOTOPbLIX OPUEHTUPOBAHO
cofepaHmne gUCUMNANHbI
aa

3. | BapumaTtuBHan yacTb coaepuT TpeboBaHMA K
pesynbTaTam OCBOEHMA AUCLMMNINHLI (NpK
Hannunm)

Okcnepru3a pasjena 2 « CTpyKTypa U cojep:kaHue y4eOHO# JUCUUIIMHbD)

N aa
4. | CopeprkaHue BUAOB y4ebHON ALATENBHOCTM

COOTBETCTBYET TPE6OBAHUAM, NPEALABAAEMbIM
K pesy/nbTaTam OCBOEHUA AUCLMNANHDI
(«ymeTb», «3HaTb»).

5 | CoaepkaHue yuebHOW ANCUUNANHDI Aa

pa3paboTaHo C opMeHTaumen Ha popmmpoBaHme
yKa3aHHbIX B pasgene 1 MK n OK

6. | CTpyKTypa nporpammbl y4ebHON ANCUUNANHDI fia

COOTBETCTBYET MNPUHLUMNY €4ANHCTBA
TEOPETUYECKOTO U NPaKTUYECKOro obydyeHusn

a
7. | TematuKka nabopaTopHbIX U/UAN NPaKTUYECKMX a

paboT cooTBeTCTBYET GOPMUPYEMBIM YMEHMUAM
W OPUEHTUPOBAHA Ha NOATOTOBKY K OBNAAEHUIO
MK B npodeccnoHanbHOM moayne

o o na
8. | Tematnyeckuit NaaH 1 cogeprkaHune ydebHom

AVCUMNANHBI COOTBETCTBYET COAEPMKAHMIO
MaTepuana, ykasaHHoro B pasgene 1.

aa
9. YpOBHM OCBOEHMA COOTBETCTBYIOT BUAAM

y4yebHOM AeaTeNbHOCTU B pasgene




10.

. na
CoaepskaHne camocToAaTenbHOW paboTbl

CTy4EeHTOB, B T.4. BHeayﬂ,MTOpHOﬁ, HanpasieHo
Ha BblNO/IHEHNE Tp66OBaHMVI K pe3ynbTtatam
OCBOEHMA ANCULUNNAUHDI

11.

o aa
DopMyINMPOBKM CAMOCTOATENbHOM PaboTbl

NOHMMAKOTCA OAHO3HAYHO

12.

o a
Pasgenbl nporpammbl y"le6HOVI ANCUUNINHDbI A

BblAE/NIEHbl ANAAKTUYECKM LiesecoobpasHo

13.

aa
CoaeprkaHue yuebHoOro matepumana

cooTBeTCcTBYeT TPebOoBaHNAM K GOPMMPOBAHUIO
3HAHUN U YMEHUN.

14.

a
0O6bem BpemMeHW 40CTaToHEeH A/ OCBOEHMS A

YKa3aHHOro B coaep*KaHunn y‘-IE6HOFO mMaTepunana

15.

06bem 1 coaepkaHme N1abopaTopHbIX 1 fia

NPaKTUYECKUX pa60T onpeaeneHobl
ANOaKTUu4yeckumn u,enecoo6pa3Ho M COOTBETCTBYHOT
Tpe6OBaHVIﬂM K YMEHUNAM U 3HAHUAM

16.

na
MpumepHaa TemaTMKa KypcoBbIx paboT

COOTBETCTBYET Le/IIM U 33Z1a4aM OCBOEHUS
y4ebHOM ANCUMNANHDBI (MYHKM 3aM0AHAEMCS,
ecnu 8 npozpamme OUCYUMAUHbI
npedycmompeHa Kypcosas paboma)

JKcnepTu3a pasjiena 3 «YcJ0BUS peaTu3alii NPporpaMMbl JUCHHIJIMHbD)

17.

a
MepeyeHb yuebHbIX KabUHETOB (MacTepCcKuXx, n

nabopaTopuit n ap.) obecneynsaeT nposeaeHne
BCEX BUA,0B 1abOPaATOPHBIX U NMPaKTUYECKUX
paboT, NpesyCMOTPEHHbIX NPOrPaMMOli
y4yebHOM anCUMNANHDI

18.

na
MepeuncneHHoe ob6opyaoBaHmne obecneynsaer

nposeaeHne BCeX BUA0B NPAKTUUECKMX 3aHATUN,
npeaycMoTPEeHHbIX MPOrpaMmmoint yuebHowm
OVCUMMINHDI

19.

o o a
MepeyeHb pekomeHAyemon OCHOBHOW 1 a

,Cl,OI'IOI'IHMTefIbHOVI NNTEPATYpPbl BKAKOYaET
O6Ll.l,e,CI,OCTyFIHbIe MUCTOYHUKU

20.

a
MNepeuncneHHble VIHTEpHET-pecypcbl akTyanbHbl A

M AOCTOBEPHbI

21.

a
MepeyncneHHble NCTOYHUKU COOTBETCTBYIOT a

CTPYKTYpE M COAEepKaHMNIO Nporpammbl y4e6HoM
AVCUMNAUHDI

22.

aa
NHbOPMaLMOHHbIE UCTOYHUKKM YKa3aHbI C

YUYEeTOM CoAepKaHUa AMCUMNANHDI

3Kcnean3a pasaesa 4 «KOHTpO.]II) " OLICHKA Pe3yJbTaTOB OCBOCHHUA TUCHUILIHHBD)

23.

a
OcHOBHbIe NoKasaTenu OueHKU pe3ybTaToB A

O6yHeHMH No3BO/IAKOT OAHO3HAYHO
ANarHoCTnpoBaTb ypoBeHb OCBOEHUA




a
24. | HanmeHoBaHMe GOpM 1 METOLOB KOHTPONSA U A

OLLEHKMN OCBOEHHbIX YMEHUM U YCBOEHHbIX
3HaHWIA TOYHO M O4HO3HAYHO ONUCHIBAET
npoueaypy aTrectaumu

a
25. | ®opmbl 1 meToAbl KOHTPOA NO3BONALOT A
OLLEeHMBATb CTEMEHb OCBOEHWUA YMEHUN U
YCBOEHMA 3HAHWM
HToroBoe 3akiawuenne (U3 TPeX albTCPHATUBHBIX MO3UIIHIA CICAYET BEIOPATh aa HeT
OJIHY)
[IporpamMma JUCITUILTHHEI MOXKET OBITH PEKOMEHJOBaHA K YTBEPIKICHHIO aa

ITporpammy OUCIUIIIMHBI CIETyeT PEKOMEHA0BAThH K JOPAOOTKE

HporpaMMy JUCHUIIIMHBL CJIEAYET PECKOMCHAOBATHL K OTKJIOHCHHUIO

3ameuanus u PEKOMECHAAIMH IKCIIEpTa 1o

nopadoTke
Pa3pabotunk nmporpammsl A.C.baxuHna
[Ipencenarens [MIIK OO/ JLE. Tkauenko
«24y amnpens 2020 r. 3aB.oTaeNneHIEM
M.C.CnoBukoBa
Metoguct YMUY
T.A.TennakoBa
«Q27T»

anpens 2020 r.
OUJIUAJI ®PEJEPAJTBHOI'O TOCYJAPCTBEHHOI'O BIOJKETHOI'O
OBPA3OBATEJIBHOTI'O YUYPEXJIAEHUS
BBICHIET'O OBPA3OBAHUA
«BJJAJIMBOCTOKCKHI TOCYJAPCTBEHHBI YHUBEPCUTET SKOHOMUKHU U
CEPBUCA» B I'. APTEME

CoaepixaresbHasi IKcnepTU3a padouei mporpaMmbl y4eOHOM AN CUMIIIMHBI
«Marematuka» cnenuajabHocTu 38.02.01 Dxonomuka u Gyxraarepckuii y4uer (1o 0Tpaciism),
NpeacTABJEHHOI npenoaaBareeM Kadeapbl IKOHOMUKH, YIIPABJIEHUS U
HH(popMannoHHBIX TexHooruil puanana PI'bOY BO «BI'YIC» B r.Apréme baxxnnon
A.C.

IKCHEPTHOE 3AK/IIOYEHUE

Ne HaumeHoBaHMe IKCIIEPTHOIO JKcnepTHAs OlleHKA
MOKAa3aTes
IIpumeuanue
aa HeT 3aKJII0YeHUe
OTCYTCTBYeT

Okcneptu3a pasaena 1 «I[lacnopt mporpaMMsbl y4eOHOM AU CHUTLIHHBD)

1. | TpeboBaHWA K yMEHUAM U 3HAHUAM aa
COOTBETCTBYIOT NnepeumncieHHbim 8 ProcC
CMO (B T. 4. KOHKPETU3UPYIOT M/UNK
paclwmpstoT TpeboBaHua ®roc)

2. | B nyHkTe 1.3. ykasaHbl OK, Ha Aa

bopmmnpoBaHME KOTOPbIX OPUEHTUPOBAHO
cofeprKaHue UCLMNANHbI




BapuaTuBHan YacTb COAEPKUT TpeboBaHUA
K pe3sy/abTaTamM OCBOEHUA AUCLMUNANHDI
(npun Hannumm)

aa

JkcnepTu3a pasaena 2 «CTpyKTypa H codepKaHH

e y4eOHOil TMCIHUIITUHbD)

CopepKkaHue BMAOB y4ebHoM
[AeATeNbHOCTU COOTBETCTBYET
TpeboBaHUAM, NPeabABAAEMbIM K
pesynbTaTam OCBOEHMUA AUCLUNAUHDI
(«ymeTb», «3HaTb»).

aa

CopepkaHue yyebHOoM ANCUMNANHDI
pa3paboTaHO C OpMeHTaumen Ha
dbopMunpoBaHMe yKasaHHbIX B pasgene 1
OK

aa

CTpyKTypa nporpammbl yyebHoM
AVNCUMNANHBI COOTBETCTBYET NPUHLMNY
eMHCTBA TEOPETUYECKOTO U
npakTMYecKkoro obyyeHuns

aa

TemaTtuka nabopatopHbIx U/Mnmn
NpPaKTUYecKknx paboT cooTBeTCTBYET
dopmUpyeMbIM YMEHUAM U
OpPMEHTMPOBAHA Ha NOATOTOBKY K
oBnageruto MK B npodeccnoHaibHOM
mogyne

aa

TemaTuyecKuin NNaH U cogeprkaHune
y4yebHOM ANCUMNANHBI COOTBETCTBYET
cogepKaHUIO maTepuana, yKa3aHHOro B
pasgene 1.

aa

YpPOBHM OCBOEHWA COOTBETCTBYIOT BUAAM
yuyebHOW AeaTenbHOCTU B pasaene

aa

10.

CoaeprkaHue camocToATenbHOW paboTbl
CTYAEHTOB, B T.4. BHEAyAUTOPHOM,
HanpaBAeHO Ha BbiNo/HeHWe TpeboBaHUi
K pesy/sibTaTaM OCBOEHUA ANCUUMINHDI

aa

11.

dopMy/IMPOBKM CAMOCTOATENbHOM PaboTbl
NOHUMAOTCA OAHO3HAYHO

aa

12.

Pasgenbl nporpammbl y4ebHoM
AVCUMNANHBI BblAeNEHbI ANAAKTUYECKM
uenecoobpasHo

aa

13.

CoaeprkaHue y4ebHoOro matepurana
cooTseTcTByeT Tpe6oBaHMAM K
GOpPMUPOBAHUIO 3HAHWUI U YMEHUN.

aa

14,

O6bem BpemeHU A0CTAaTOYeEH ANA
0CBOEHMA YKa3aHHOIOo B COAEPKAHUMU
yyebHoro matepuana

aa

15.

06bem 1 coaepskaHme N1abopaTopHbIX 1
npaKkT1yeckux pabot onpegeneHobl
AVMOAKTUYECKM LenecoobpasHo u
COOTBETCTBYIOT TPEOOBAHUAM K YMEHUAM U

aa




3HaHNAM

16.

MprMmepHaa TemaTMKa KypcoBbIX paboT
COOTBETCTBYET Le/IIM M 3343a4am OCBOEHUA
y4ebHON ANCUMNANHDI (MYHKM
3an0aHAemcs, ecau 8 npo2pamMmme
ducyunauHel npedycmMmompeHa Kypcosas
paboma)

He
NpeyCMOTPeHbI

JkcnepTU3a pasaeia 3 «Yca0Bus peaJu3aluy NPOrpaMMbl JHCHUILIHHBD)

17.

MepeyeHb y4yebHbIX KabnHeToB
(macTepckux, nabopaTtopuii u ap.)
obecneunBaeT NpoBeaeHME BCEX BUAOB
NabopaTopHbIX U NPAKTUYECKUX PaboT,
npeAyCMOTPEHHbIX MPOrpammoit yuebHom
ANCLMNANHBI

aa

18.

MepeuncneHHoe obopyaoBaHue
obecneuynBaeT NpoBeaeHME BCEX BULOB
NPaKTUYECKUX 3aHATUMN,
npeaycMOoTPEHHbIX MPOrpaMmmon yuebHow
AVCUMMNHDI

aa

19.

MepeyeHb peKoMeHLyeMON OCHOBHOM K
LOMOJIHUTENbHON NTepaTypbl BKAKOYAET
06LW,e0CTYNHbIE UCTOYHWKK

aa

20.

MepeuncneHHble UHTepHET-pecypCbl
aKTyasbHbl U AOCTOBEPHbI

aa

21.

MepeuncneHHblie MCTOYHUKN
COOTBETCTBYHOT CTPYKTYPE M COAEPIKAHMIO
Nporpammbl y4e6HOM AUCLMNANHDI

aa

22.

NHbOPMaLMOHHbBIE UCTOYHMKN YKa3aHbl C
YYETOM COAEpPKAHNA ANCUMUNANHDI

aa

Jxcneptu3za pasjgena 4 «KonrpoJsb

H OLICHKA Pe3yJbTaTOB OCBOCHHUA TUCIHUILIHHBD)

23.

OcHOBHbIe NokasaTenu oueHKu
pe3ynbratoB O6yHeHMF| NO3BONIAIOT
OAHO3HAYHO ANAarHOCTUPOBATb YPOBEHDb
OCBO€EHUA

aa

24,

HanmeHoBaHue popm 1 meTog08
KOHTPO/IA M OL€HKM OCBOEHHbIX YMEHWUIA U
YCBOEHHbIX 3HaHW TOYHO M O4HO3HAYHO
onucbIBaeT NpoLeaypy aTrectauum

aa

25.

dopMbl M METOAbI KOHTPOA NO3BONAIOT
OLEHMBATb CTENEHb OCBOEHUA YMEHWI 1
YCBOEHUSA 3HAHUM

aa

Hrorosoe 3akaovenue (13 Tpex | Ja | Her
AIBTCPHATUBHBIX HO3HHHﬁ CICOYyECT

BBIOpaTh OJIHY)

IIporpamma qUCHUIITUHBI MOXKET aa
OBbITH pEKOMEH/IOBaHa K
YTBEPKACHUIO




IIporpaMMy TUCHHIUIMHBI CIICAYCT
PEKOMEHIOBATh K 10paboTKe

[IporpamMmy JUCLUITIIMHBI CIETyeT
PEKOMEHJ0BaTh K OTKJIOHEHUIO

3ameuanus u PEKOMCHAAIMH IKCIIEpTa 1o
aopadoTke
PazpaboTumk mporpammsbl A.C.baxuna DKCIEepTHI:
«24» anpens 2020 r.
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1. O61HMe N0JI0XKEeHUA

KonTtponrsHo-onieHounbie cpenctBa (KOC) mpegnazHaueHbl AJisl KOHTPOJIS U
OIICHKHM 00pa30BaTEIbHBIX JOCTHKEHUN OOYyYalOIIMXCSA, OCBOUBIIMX TMPOTPAMMY

yueOnou aucrumummasl EH. 01. MaTtemaTtuka

KOC Bxio9aroT KOHTPOJIBHBIE MAaTepHaibl JUIsl TPOBEICHUS TEKYIIEro
KOHTPOJIS ¥ IPOMEKYTOUHOM aTTectanuu B popMme nudpepeHmnpoBaHHOTO 3a4ETa.

KOC pa3pabotaHbl B COOTBETCTBHH C:

OCHOBHOM MpOQeCcCHOHAILHON 00pa30BaTeIbHON MNpPOrpaMMoOi IO CHEHUaTbHOCTH
CIIO 100701 Kommeprus (o otpacisim), 080114 DxoHoMuka U OyXraaTepckuil yuer

(o oTpacisim);
nporpaMmoit yueoHou auciumuabl EH. 01. Marematuka.

2. PGBYJIbTaTbI OCBOCHHUA ANCHUIIJIMHBI, ITOAJICKAlllU e IIPOBEPKeE

Kon ITIK, YMeHus 3HaHUSA
OK

OK 01 YMEHHE pelllaTh IPUKIAJHbIe | 3HAHHE OCHOBHBIX MATEMATHUYECKUX METOOB
3aa4u B 00J1aCTH peleHus MPUKIIAAHBIX 331324 B 00JacTh
npodeccuoHanbHOM npodecCHOHANBHOM e TENIbHOCTH
JIeSITeIIbHOCTH

OK 02 OBICTPOTA M TOYHOCTH IMOUCKA, | 3HAHWE OCHOBHBIX MOHATUH U METOI0B TEOPUU
ONTHUMAJILHOCTh U HAYYHOCTh KOMIUIEKCHBIX YHMCEJ, THHEHHON anreOpsl,
HeoO0XouMoi nH(pOpPMAaLIUK, @ | MATEMAaTUYECKOTO aHalln3a
Takke 000CHOBAHHOCTb
BbIOOpA IPUMEHEHHUS
COBPEMEHHBIX TEXHOJIOTHUH €€
00paboTKn

OK 03 OpraHN30BBIBATh 3HaYeHHE MaTeMaTHKU B POdhecCHOoHaTbHOM
CaMOCTOSITENIbHYIO paboTy NMpH | AesaTeabHOCTH U Ipu ocBoenuu [ITICC3
OCBOEHUU NPO(eCCHOHATBHBIX
KOMIIETEHIIH; CTPEMHUTHCS K
caM000pa30BaHHIO U
MOBBIIICHUIO
po(eCCHOHATIBHOTO YPOBHSI

OK 04 ymeno u 3hPeKTUBHO 3HaHUE MaTEeMaTUYECKUX TTOHSATHH 1

OK 05 paboTaTh B KOJIJIEKTHUBE, olpeieNieHnH, criocoO0B J10Ka3aTeIbCTBA
coOnroaaTh MaTeMaTHYECKUMH METOIaMHU
po(eCcCHOHANBHYIO STUKY

OK 09 yMEHHUE palliOHAIBHO U 3HaHME MAaTEeMaTHYECKOTO aHaIN3a

OKI11 KOPPEKTHO HCIIOIh30BaTh uH(pOpMaIINH, TPEJCTABICHHON Pa3IHUYHBIMH

MH(pOpPMalLMOHHBIE PECYPCHI B
npodeccuoHaIbHON U yueOHOM
JIeSITEIbHOCTH

crocobami, a Tak)Ke METO/10B TOCTPOCHHUS
rpaMKOB pa3IMYHBIX IPOIIECCOB




3. CTpyKTypa KOHTPOJILHOTO 3aJaHUA
3.1. 3adaHusa meKyuwje20 KOHmMpois

Pasaes 1 3s1eMeHTBI IMHEMHOM a/Ireophl

Tema 1.1. Mampuysl u deticmausi HA0 HUMU.

IIpakmuueckas pa6oma N°1
Tema: «Pemenue ynpaxHeHUH Ha BBITIOJIHEHHUE ONIEpAIMil HA/I MATPUIIAMH M HAX0KJICHHE 00paTHOU
MaTpULbD)
3a IMPAaBUJIbHOC BBIIIOJIHCHUC 3aJaHUA BBICTABIACTCS IMOJIOXKUTEIIbHAs OLICHKA --- 1 6amn
3a HCIIPABUJIbHOC BBITTIOJIHCHUC 3aJaHUS BBICTABJIIACTCA OTpULATCIIbHAA OLICHKA — 0 6amnoB

3aganus 1J151 BbINOJHEHUS PadOThI:
11 22}

Bamanue Nel. Haiitu 42, roe A=
SRR 8 [33 44

1 2 -10 5
3aganue No2. Haittu npousBenenus Mmatpuil AB u BA, rne A= ( J, B= [ ]

3 4 7 1
10 3
3amanue No3. Haittu npousBenenust Matpuil AB u BA: A= (2 S ], B=| 1 -5|
0 3 -12 1 1
1 -11
3ananue Ne4. Haiftu matpuily, oOpaTHyto K 1aHHOH A=| 2
4 -8 -5
3aganue NoS. Haittu matpuily, oOpatHyio k nannoit A= -4 7 -1}
-3 5 1
CamocrositenbHas padora Nel
2 0
1. Haiitu npoussenenue matpuit Bua C,ecnu B={1 2 [C= (; jj
0 5

Bpems Boinonnenusi: 80 MunyT



BHeaydumopHasa camocmosimeabvHas pa6oma N1 Tema: BeinosiHeHue
3adaHull Ha npoeedeHue onepayuii HA0 Mampuyamu.

3aganus 1J151 BbINOJHEHUS PAa0OThI:

1 2 -3 1
1. Beraumcnute matpuny D = ABC - 3E, tne A=|1 0 2 ||B=|2 ;C=(2 0 5);E—
4 5 3 1
eIMHUYHAS MaTPHIIA.
-2 0 1
2. Haiitu oOpatHyto w™arpuny g wmarpunbl A= 1 9 1| w jgua  maTpuisl
-5 11 3
-2 11 -1
B=1 3 1
5 11 3

Bpems Bbinosnenusi: 60 MUHYT



Tema 1.2. Onpedesiumenu, c80licmea U 8bI4UCAEHUS.
BHeaydumopHasa camocmosamensvHas pa6oma Ne2 Tema: BeruucaeHue

onpedeaumeadeii 2-20, 3- 20 u n-20 nopsadkos. Pa3zoiceHue onpedesumens
no 3siemeHmam cmpoku (cmoaéya). HaxoxcdeHue 06pamHoti Mampuybl.

33}13HHH AJid BBINNOJIHCHU S paﬁoTBl:

1 -11
3ananue Nel: BelunciauTh onpeaenuTenb TPEThEro NopsaKa |A| =2 1 1
1 1 2
2 46
3ananue No2: Beruncnuth onpenenureis: (8 0 4
-2 2 8
-4 6 -2 4
3amanne Ne3: BEIUHCIUTH ONpEACTUTENbh YSTBEPTOTO MOPSIKA: |A| = i 21 _13 ;
6 4 4 6
1 1 1
3amanue Ned: Beruucnuth onpenenurens 2 —3 1|
4 -1 -5
3ananue NeS: BplunciauTb onpenenurenb 16 2
4 6 -2 4
3ananue Ne6: Beraucauts onpenenutens 4-ro nopsiaxa: |Al = ‘11 22 _13 ;
6 4 4 6

Bpems BoinonHenusi: 80 MunyT



Tema 1.3. Cucmembwl AUHEIIHbIX ypaABHEHUlI

IIpakmuyueckas pa6oma Ne2

Tema: Pemenue CJIAY meronom Kpamepa, merogom ["aycca u ¢ momMoInpio 0OpaTHON MaTpHIIHI.

3ananus 1J151 BbINOJHEHUS PA0OThI:
3azanue Nel: Pemuth cuctemMsl ypaBHEHUI

v

v

X, — X, + X3 =3,
2%, + X, + X5 =11,
X, + X, +2X; =8

2X, + X, — X, = 0,
3 + 4x;, + 6 = 0,
X, + X = L

a) METOJIOM 00paTHOM MaTpuIlsr; 0) Mo popmynam Kpamepa.

3azanue No2: Pemuthb cuctemsl ypaBHeHuit Metogom ["aycca:

v

v

2%, — X, + X3 = 5,
X+ 2X,— 2X; = -6,
X+ X = X = -1

X, +2X, +3X; —2X, =6,
2%, +4x, — 2%, — 3%, =18,
3X, +2X, — X3 +2X,=4,
2X, —3X, + 2X;+ X,=-8.

2%, + X, — X3 = 0,
33X, + 4%, + 6 = 0,
X, + X = L

3aganue Ne3: Pemuth cucteMsl ypaBHeHHi 1o opmynam Kpamepa:

v

XX + 2X, + X; =
-2% + 3X, — 3X; =
3X, - 4X, + 5X; =

Bpems BbinosaHenusi: 80 MunyT

8,
-5
10.

BHeaydumopHas camocmossmeasHas pao6oma Ne3 Tema: Pewenue C/I1AY no
npaesusy Kpamepa u memodom I'aycca.

3aganus 1J151 BbINOJIHEHUS PAa0OThI:
3amanue Nel: IMpumensist metox ['aycca u MeToq 0OpaTHOM MATPUIlBI, PEIIUTh CUCTEMbI JIMHEHHBIX
YPaBHEHUM.

4X, +2X, — X; =11,

X, —6X; = -8,

"|3x, +4x, —3x, =10,

3X, =X, + X, =—11,
4x, —2x, + X3 =8,
x, +4x, +3x, =8,

2.



X, + X, —3X; =8, 3%, + X, =0,
— 2%, +3x, =X, =7, 4 2%, —3x, + X; =10,
3x, —2x, +4x, = -3, C|x, +4x, —2x, =3,

Bpems BbinoaHenusi: 60 MunyT



Paszaes 2. OCHOBbI MAaTEMAaTHYECKOro aHa/iu3a

Tema 2.1. BeedeHue 8 Mamemamu4ecKkuli aHa.1u3 (onpedesieHue U cnocooul
3adaHusa hyHKyuu, npedes oyHKyuu).

BHeaydumopHasa camocmosimeabvHas pa6oma N°4 Tema: BeinosiHeHue
3adaHull Ha ebIYUc/AeHUe Npou38o0dHoll. HccaedosaHue hyHKYuUll u
nocmpoeHue ux cpaghukos

3aganus 1J151 BbINOJHEHUS Pa0OThI:

1) Haiitu uHTEpBaibl BO3pAacTaHMsl/yOBIBAaHHS U SKCTPEMYMbI () yHKIIUH:
a. f(x):—%xe’ +3x? —=5x -1

N
b. f(x)=8x+ "
2) Haiit sxcTpemMyM G yHKIHUIL:
a. f(x)=x>-6x"+9x—4
b. f(x)=x*-1
3) UccnenoBath (GyHKIHUIO C OMOLIBIO TIEPBOi IPOU3BOIHOM:
x? -1
x? +1

1) Haiiti acuMOTOTHI rPadUKOB QYHKIHH:
1

a. f(x)=e*

a. f(x)=

b. f(x):llnx
X

2) Tloctpouts rpadguk gpynkmuu f(X) =2x° —3x* +x+5

3) HccnenoBaTh (yHKIMH U TIOCTPOUTH Ipad)uKH:

3
X

a f(x)=

x?+1
Bpems BoinonHenusi: 80 MunyT

Tema 2.2. IIpeden u Henpepbi8BHOCMb PYHKYUU.

IIpakmuyeckas pa6oma N°3
Tema: Brruuciienue npeenoB aJIeMEeHTapHbIX U CIOXKHBIX QyHKIMHA. MccnenoBanue pyHkuuii Ha
HEIPEPBIBHOCTD. Y CTAHOBJICHUE XAPAKTEPa TOUEK pPa3pbIBa

3aaHus /151 BbINOJHEHUs] padoThI:
3asnanue 1. BeraucanTh yka3aHHbIE TIPEEIbl, He MOIb3YACh MpaBuiioM Jlonuranis a), B)

. Ax*—3x-1 . x*-5x+6 . x3-3x-2 . 4x®+5x
1- Ilm—, 2. Ilm# 3 I|m3—, . 3—|
-1 X=X X202 X7 —2X° = X+2 -2 X°—8 x-0 3x” —15x



. A1+x-1  x2—-Jx . x2+1-1 - M+ x-31-x
1. lim——=—=, 2. lim=———=, 3.lim————, 4. lim——=—*— —

x—0 X x—1 \/;_l x—0 XZ +16 -4 x—0 X
3ajmanue 2 Kakue u3 1aHHBIX QYHKIMHI ABIISIOTCS HEIPEPLIBHLIMU B TOUKe X=1? B ciry4ae Hapyienus
HENPEPLIBHOCTH YCTAHOBUTH XapPaKTEP TOUKH PasphiBa:

x? -1
1. =
y x-1
x> -1
,ecau x #1,
2. y=9x-1
2, ecm x=1.
1
)
1
4, y=—r
Y x-1

Bpems BoinonHenusi: 80 MunyT

BHeaydumopHasa camocmosimeabvHas pa6oma N5 Tema: PewieHue 3aday Ha
HaxoJxcdeHue npedes108 nocsiedosamessbHOCMell, npedes108 PYHKYUU 8
mouke u 00HOCMOpPOHHUX npedes108. HccaedosaHue hyHKYuUll HA
HenpepbsIBHOCMb U MOYKU pa3pbled

3aganusi 1J151 BHINOJHEHUS PAa0OThI:
3aganue Nel:Jloka3aTh, UCTIOIB3YS OMPECICHHE MPeeia, YTo:
. 2n-1
1. lim =2.
noe N+3
2. lim(3x—-4) =11.
X—5

3. Iirr;(x2 -3)=1.

3amanue No2: Haiitu npenenst:
. 2X—=7
1. lim )
x—>8 X —8

2. lim(x—=5)sin o
Xx—5 X—5

NN 2x—-1
2
2_
4 lim A1+ X 1

5. lim
x—1 X—l
1+ x-3x%°
6. Ilim

x»01+ X2 +3x%
3aganne Ne3:Jloka3arh HempepblBHOCTh (GyHKIMU Y=f(X) B Touke x=(0 WM YCTAaHOBHTH XapaKTep TOYKH
paspbiBa (HYHKIIMU B OTOH TOUYKE:
) sin X
sinx —, ecmu x#0, 1 Yx
a)y: 16)y: X G)y: ]/X’Z)yzz
X ) 1+2
1, eciu x=0;



Bpems BbinoaHenusi: 80 MunyT

Tema 2.3. [IonHsamue npou3e800HOll U ee 2e0MempuYecKull CMbIC.
Audhepenyuan gpyHkyuu.
IIpakmuueckas pa6oma Ne4

Tema: HaxoxaeHne npon3BOIHBIX MIEPBOTo nopsaka. Berancienne nuddepennunanos. [Ipumenenue
nuddepeHnranoB s NpuoOIKeHHbIX Bhrunciienuil. [lonnoe uccnenosanue Gynkuuii. [locrpoenue

rpaduka GyHKIUH.
3aganus 1J151 BbINOJHEHUS Pa0OThI:

3amanue Nel: Haiitu npoussoanyro pyrkuuu: Y =+/InX+1+ In(\/; +1);

3apanue No2: Haiitu BTOpyro npou3BoHyto ¢pyHkuuu B Touke x=0: f(X)=xIn(2x+3),
f(x)=x>+7x* -3x+4
3aganue Ne3: BerauciuTh 3HaUeHHE pou3BoAHON QyHkimu y =f(X) npu x=m/4: a)

=Iny1+ctg?x; 6) y =In*sinx.

3ananue Ned:Vccnenosarh GyHKIMK:

1. y=+1-In*x
2.
3.

U TIOCTPOUTH ee rpaduk.
Bpems Bbinosnenusi: /0 MUHYT

BHeaydumopHasa camocmosimeabHas pa6oma N26 Tema: BeinosiHeHue
3adaHull Ha ebIYUc/eHUe Npou3eodHoll. HccaedosaHue hyHKYyull u
nocmpoeHue ux cpaghukos

3a}1a}mﬂ AJIA BBIIIOJIHCHUSA paﬁon:

3apanue Nel: Halitu npousBoaHble (yHKIIHIMA:

(x-2)°. ) y= sin®x

(x+3)° Jeos2x'

z[)y:arctg%+ln\/x2+3; )y =Xx""%: ) e’ +e* + xy =0.

3azanne Ne2: VceneioBath GyHKIMH M IOCTPOUTH MX IpaQuKu: a) y=x?+X. 6) y=X’+ —. B) y =
X

a) y=vINx+1+In(/x +1);6) y=5"1In?x;6) y =log, ———

(x-1°
(x+1)*

Bpems BbInosiHeHusi: 70 MUHYT

Tema 2.4. HHmezpavHoe ucqucaeHue yHKyuu 00HOl nepeMeHHOU

IIlpakmuyeckas pa6oma N5
Tema: Berunciaenue HCOMPCACIICHHBIX HHTCIPAJIOB PA3JIMYHBIMHA MCTOAAMU. Brraucnenue
OMMPECACIICHHBIX HHTCTIPAJIOB Pa3JIMYHBIMHU METOAaMHU.

3aaHus /151 BbINOJHEHUs1 padoThI:

3ananue Nel:HaiiTu unTErpasl: a) J.d—i( ; 0) J-?’1 [xdx; ) I% .
X X



J‘(\/;

Baganne Ne2:Vcrionb3ys METOJT pa3ioKeHHs, HAUTH UHTETPaJIbl: a)

3amanue Ne3:HaiiTy MHTETpaIbI, UCIIONIB3Ys METO]] 3aMECHBI IIEPEMCHHOMN

a) I3,/3—x; 6) I4 3 8) je’zx*7dx..

3aganue Nod:Haiiti HHTErpasbl, UCMIOIB3YS METOJl HHTETPUPOBAHHMS 110 YaCTSIM
ijnmknﬁj&3+ﬂmxdx
3amanne No5:Haiitu mHTErpass! pail apodeii: a)

2x+1 X+1 8 x

a)J- )J. dx; 6) .[24dx
x? +2x+1 4% +4X x2 —4Ax +13
3ajanue Ne6:Haiitu MHTErpan uppar Jpoou: I 1-x _dx
I1+x1+x

dx
3amanue No7:HaliTi WHTErpan TPUTOHOMETPUIECKON PyHKINN | ——
SIn X

8 4
3aanyie Ne8 BHIYHCIIHMTE ONpPEIeIeHHbIE HHTErPAIbL: ) .[(\/ 2X + i/;)dx 0) J.

0 1
todx = dx %4.x+3 "
—_ —_— 0) | ———dx. .
N ne iy ol

Bpems BbinosiHeHusi: 80 MUHYT

+l)d 5)]\/_ =
+

1+J§dy

2

y



BHeaydumopHas camocmosimeavHas pa6oma N7 Tema: BeruucieHue
Heonpede/leHHbIX U onpede/ieHHbIX UHMe2pa/108 HeNnoCcpedcmeeHHbIM

UHmMmeespupoeaHuem, MemoodomM N0OCMAaHOBKU U UHmMmezspupoedaHuem no
yacmsm.

33}13HHH AJil BBINTOJIHCHU S paﬁoTBl:

3amanne Nel: BeraucnuTh HeonpeaeneHHbIE HHTETPaIbl TaHHBIX (DYHKIIUN, ICTIONb3YS METOIBI
WHTETPUPOBAHMS, TPEICTABICHHBIC B 3aJJaHHM.

5 x —23/x% +1 1-x
v Hcnonb3yst METOL pa3jiOKEHHs], HAUTH MHTErPAJIBL: a)J.— dx. 6)_[— d
4/x x3/x
dx
v Hcnonk3yst METOJI 3aMEHbI TIEPEMEHHOM, HANTH UHTETPaIbl: a)jﬁ. 6) J. X(ZX + 5)10 dx.
—oX
. X In x
v' Hcnons3yst METOJ] HHTETPUPOBAHHUS 110 YaCTAM, HANTH UHTETPAIb: a)j X- 27 dx. 0) I
dx dx
v HaiiTu HHTErpajbl OT PAMOHATBHBIX QYHKIHIA: a)j— 0) I 5 .
X“+X-2 5X° =7

X2
Haiitu uHTErpasbl OT HPPAMOHAIBHBIX (yHKIIHIA: a)j— dx.
N2-X

6)Il+J—

—3x 6)J‘\/;+Inxdx.

v' HaiiTi uHTETpANBL @) I dx.
+2X X

Bpems BbinosiHeHusi: 80 MUHYT

Tema 2.5 OnpedesenHbuiil uHmezpan. IlpusodxceHue onpede1eHHO20
uHmezpaaa

IIpakmuyeckas pa6oma N26
Tewma: FCOMeTpI/I‘{eCKHC u (1)H3PILIGCKI/IG MMPUITOKCHUC OIIPCACICHHOIO HHTCTpalia

3aaHus 1J151 BbINOJHEHUs] padoThI:

3ananue Nol:BrIaucauTh onpe/eneHHbIe HHTErPajIbl:

@

8 \/_ 2 d
1 l(r +3xJox. 2! *y dy. 3]m 4-€|:x-l)r(1x'
%24 x+3 " dx

° '!. X 2 ° |!3V1+ e* .
71' 64 dX 1 .
! sin? x cos xdx. S!WH—%&) 9.£x~e dx.

3aganue No2:

w
l\)

a) Haiitu ruronia s GUrypbl, OrpaHUUCHHON IUHUSAMHA X = \/; , x=0,y=4.



A
&

7

&

Isz;

P
i/

I

1

I

1C
) >

C) Haiitu muiomans GUrypsl, OrpaHMYEHHON JIMHUAME Y = x> -2, y=x

Bpems BbinosiHeHusi: 80 MUHYT

BHeaydumopHasa camocmosimeabHas pa6oma N2 8 Tema: «BviyucsaeHue
Heonpede/leHHbIX U onpedeieHHbIX UHMe2pa/i08 HeN0CPeadCcmaeeHHbIM
UHmMe2pupo8aHuem, Memoodom nodCMAaHO8KU U UHMe2puposaHuem no
yacmsm. BeinosiHeHue ynpaxcHeHull Ha 2ceomempuyeckull u huzuyveckuti

CMbIC/1 UHmMezpaaa»

3aganus 1J151 BbINOJIHEHUS PA0OThI:

3aganue Nol: BeuncauTh OnpeaeneHHbIe HHTETPAJIbL.

4 1
L[ 2. [ & 3. X g
o X2 +3X+2 s X2 =3x+2 dx+1
4 5
S'I dx _ G.I xdx
o l++/2X+1 1 VAX+5

4. j\/B— x2 dx.

J2/2



3apanue No2: Haiitu miomais QUrypbl, orpaHUueHHON rpaduKaMy GYHKIIUIH:

1y=+/x,y=2—-x,y=0. 2. y=1/X,y=xX,X=2.

3.y=x*-2x+3,y=3x—-1. 4.y=Xx>, y=1+%-x2. 5.y=2/X,y=-x/2-5/2.

Bpems BbinosiHeHusi: 80 MUHYT



Pa3aes1 3. OCHOBBI TEOPUHM KOMIIJIEKCHBIX YHCeJI.
Tema 3.1 KomneKcHble Yucaa

BHeaydumopHasa camocmossmeavHass pa6oma Ne 9 PewieHue 3aday
8038edeHuUe 8 cmeneHb, u3aJiedeHue KopHs. l'eomempuyeckoe
npedcmae/ieHue KOMNJ/AeKCHO020 YUucAa.

33}13HI/IH AJIAA BBIITOJIHCHUSA paﬁoTLI:

3aganue Nel: [TocTpouTh Ha KOMILIEKCHOM MJIOCKOCTH CIEAYIONINE KOMILJIEKCHBIE YU CIIa:
=l z,=—3 z;=4

Zy =1, zjz—@,zﬁ:4i

2, =2+%, zy=—4+i, 5, =—3-%, 7= 2 —1i

zi=1+% =z, =4-%

2 =2, W2y~ 2, €CTM 2, = =241, z, = /3 +5i

3amanue Ne2: CiI0KHUTE [Ba KOMIIJIEKCHBIX YHCIIA.

3amanue Ne3: HaliTi pa3HOCTH KOMITIEKCHBIX YHCEI

Bamanne Ned: HaiiTi npou3BeieHre KOMIIIEKCHBIX YHCeT 21 1-1, z; =3+6

!
3amanue No5: JlaHbl KOMIUIEKCHBIE Uykcaa <1 = 1342, 2, =7-6i , . Haiitu vactHoe *2
1
z= N

3amanne Ne6: JIaHO KOMIUIEKCHOE YHCIIO 3+1 3anmcars nanHOE YHCIIO B asredpanveckon
dopme (1.e. B hopme & +’53).
3ananue Ne7: JlaHbl 1Ba KOMIUIEKCHBIX yncna 21~ 2 T8, 23 =23 Hajitu ux cymmy, pasHocTb

b 2 b

IIPOU3BEJCHNE U YACTHOE.

3ananne Ne8: [IpencTaBUTh B TPUTOHOMETPUYIECKON OpPME KOMIUIEKCHBIE YMCIIa:
z=1,2;=2, 2;=-3, 2, =% Bymonsum ueprésx.

3amanue Ne9: IIpescTaBuM B TPHTOHOMETPHUECKOM (popMme dncio 1= 1.

3amanne Nel0Q: [IpencraBuTh B TPUTOHOMETPUIECKOH (popMe KOMITJIEKCHBIE YHCTa:

21:3+'\-‘|§3‘; 22:_2+4i; 23=—2—2jJ z4=1—,\|"§3'_

Bpems BbinosiHeHusi: 80 MUHYT



Paspes 4. Teopus BepOSITHOCTEMN.

Tema 4.1. Co6btmus u ux kaaccugpukayus. Knaccuueckoe u
cmamucmu4eckKoe onpedesieHus1 6eposIMHOCMU CAYHYAIIH020 COGbIMus

IIpakmuueckas paboma N27
Tema: «®opmyna nosHoi BeposiTHocTU. Dopmyia beliecay.

3ananus 1J151 BbINOJHEHUS PA0OThI:
1) CKOJBKO pa3IUuYHbIX TPEX3HAYHBIX YHCENI MOYKHO COCTaBUTh u3 1udp 0, 1, 2, 3, 4 ecnu:
a) udpsI HE MOTYT TOBTOPSTHCS;
0) ¢ psl MOTYT TOBTOPUTHCS;
B) YHCJIA TOJKHBI OBITh YeTHBIMU (LU PHI MOTYT ITOBTOPATHCS);
T') YUCJIO IOJDKHO JENMUThes Ha 5 (TG pbl HE MOTYT TTOBTOPSITHCS)

2) B ypue 3 Genbix 1 3 4epHbIX miapa. M3 ypHbI 1BaX/Ibl BRIHUMAIOT [0 OJTHOMY LIapy, HE
BO3Bpallas ux oopatHo. HaliTu BeposTHOCTH MOsIBIIEHUS 0€JI0T0 11apa npu BTOPOM
ucnelTaHuu (codsiTue B), ecnu npu nepBom HCHbITAHUK ObLT U3BJICUYEH YEPHBIH 1I1ap
(cobbiTHE A).

3) V coopiuka umeeTcst 3 KOHYCHBIX M 7 SJUTUITHYCCKUX BATUKOB. COOPIIUK B3sUT OJTHH
BaJIMK, a 3aTeM BTOpoil. HailTu BEpOATHOCTh TOTO, UTO NEPBBIM U3 B3SATHIX BAIMKOB —
KOHYCHBIH, 2 BTOPOH — JUIMITUYECKUN.

4) B ypue 30 mapos: 10 kpacHbIX, 5 cunux u 15 Genbix. HaliTi BEpOSTHOCTH MOSIBICHUS
L[BETHOTO 11apa.

5) Tpu cTpenka OAHOBPEMEHHO CTPEIISAIOT 110 OJHON MHUIIEHH. BEeposTHOCTH oA aHus
MIPU OJTHOM BBICTpeJie cooTBeTCTBeHHO paBHbl 0,7; 0,8 n 0,9. Haiitu BeposiTHOCTH TOTO,
YTO MPU OJTHOBPEMEHHOM 3aJII€ STUX CTPEIKOB B MUIICHU OYJIET: a) TOIBKO OJTHO
nonaaaHue; 6) XoTst ObI OJTHO MOTAJaHuE.

6) /[leramu, H3roTOBIIEMbIC IIEXOM 3aBOJIa, OMAIAFOT IS POBEPKH UX HA CTAHAAPTHOCTh
K OJTHOMY U3 JIBYX KOHTPOJIEPOB. BEpOSATHOCTH TOTO, UTO JIeTajb MMOMAIAeT K IEPBOMY
KOHTpoJepy, paBHa 0,6, a ko BTopoMy — 0,4. BepossTHOCTB TOT0, YTO TO/IHAs J1€Talb
OyzeT mpu3HaHa CTaHAapPTHOM MepBBIM KOHTposiepoM, paBaa 0,94, a Bropeiv—0,98.
["onHas nerans npu npoBepke Oblla MpU3HaHa cTaHaapTHONW. HaliTi BEposITHOCTH TOTO,
YTO 3Ty JIeTajb MPOBEPHII TIEPBBIA KOHTPOJIEP.

7) B 6enom simuike 12 KpacHbBIX U 6 cHHHX MapoB. B yepHoM — 15 kpacHbix u 10 cuHux
mapoB. bpocatot urpanbhbsiii KyOuk. Eciu BeimaieT KOJIUYeCTBO OYKOB, KpaTHOE 3, TO
Hayraj OepyT map u3 6esoro smuka. Ecim Beimaget ao60e Ipyroe KOJIMYecTBO OUYKOB,
TO Hayraj OepyT IIap U3 4YepHoro siuka. KakoBa BEpoOSITHOCTh MOSABIEHUSI KPACHOTO
nrapa?

Bpems BbinosiHeHusi: 80 MUHYT

BHeaydumopHas camocmosimeasHas pa6oma N210 no meme: « dopmyaa

Beiieca»
3aaHus 1/ BbINOJHEHUs] padoThI:
1) Ha cTosHKy TakcH B TeueHHe 15 MUHYT moabeskaer 2 ManiuHbl. HaiiTh BepoSTHOCTD
TOro, yTo 3a 30 MHHYT Ha CTOSIHKY MOABEAET: a) 3 MamMHbl, 0) He Oojee 3; B) HU
OJTHOM MAaIlINHEI.



2)

3)

4)

5)

6)

7)

CpenHee 4uCIIO CaMOJIETOB, MPUOBIBIIUX B a’pomnopT 3a 1 mMuHyTy, paBHO 3. Haiitu
BEPOSITHOCTh TOTO, YTO 3a 2 MHHYTHI NpHOYyAyT: a) HE MeHee 3 camoJieToB; 0) He
Ooiee 2; B) 4 camoiera.

[Ipu pabore DBM Bo3HmKaT cOou (HapymeHus B pabore). CpenHee 4ucio cO0eB B
CyTKHU paBHO 2. HaiiTu BepoSITHOCTb TOTO, UTO: a) 3a 2 CYTOK HE MPOU3OUIET cOO0s; 0)
B TEUEHHE CYTOK IPOM30MAET XOTsA Obl OJMH cOOH; B) 3a 3 CYTOK NMPOM3OHAET HE
meHee 3 cOoeB.

Cpennee yucino BbI30BOB, mnocrymnaromux Ha ATC B muHyry, paBHo 4. Haiitu
BEPOSTHOCTH TOTO, YTO 32 2 MUHYTHI IIOCTYITUT: a) 6 BEI30BOB; 0) MeHee 6 BHI30OBOB; B)
HE MeHee 6 BBI30BOB.

B Marasun B cpeHeM 3ax0oAuT 2 yelloBeKka B MUHYTY. HailTu BeposSTHOCTb TOrO, 4TO
3a 1,5 MUHYTBI B Mara3uH BOWIET: a) He MeHee 2 MoKymarelei; 0) poBHO 4; B) HE
0osee ogHOrO.

Yepes kaccy B Mara3uHe B T€UEHUE OJIHON MUHYTHI IPOXOJUT B CPEIHEM 2 YeJIOBEKa.
HaiitTu BeposTHOCTH TOTO, 4UTO 3a 2 MUHYTHI MPOKAET: a) 4 yenoBeka; 0) HEe MeHee 2
YeJI0BEK; B) HE OoJjiee 3 YesIoBeK.

CpenHee 4uCIIO CaMOJIETOB, MPHUOBIBIINX B adponopT 3a 1 mMuHyTy, paBHo 3. Haiitu
BEPOATHOCTh TOTO, YTO 3a 2 MHHYTHI MPUOYAYT: a) HE MEHee 3 caMoyeToB; 0) He

Oosiee 2; B) 4 camoiera.

Bpems Boinosnnenusi: 80 MunyT

Tema 4.2. Kom6uHamopuka. Bel6opka ssiemeHmos. Cymma u npouzeedeHue

co6bimultl. BeposimHocmus nosi8/1eHUs1 X0omsi 661 00HO020 COGbIMUSA

IIlpakmuyeckas pa6oma N°8

Tema: «Couertanue. Pazmenienue. [lepecranoBka

3aganus 1J151 BHINOJHEHUS PA0OThI:

1.

10.

11.
12.
13.

14.

B4l
3

(n=-D!
Ypocturs —(n L)

Brruuciautb

Ps—Ps
P4
A;- C;
Brruncaure Ag; “oo
CKOTBKUMHU CHIOCOOAMU MOTYT Pa3MECTUTHCS S 4eNTOBEK BOKPYT Kpyrioro croiua?
CKONbKO JIBY3HAYHBIX YHCEN MOXKHO COCTaBUTH U3 PP 1,2,3,8,9 Tak,9T00B B KaKIOM
qucie He ObLJI0 OJUHAKOBBIX LUBpP?

Pemnte ypaBHEHME

5131
Brrauciauts F

1 1
Ypocturs HT—HD'
P, +P,
P3

Brruuciautb

Brrauciauts

5 . 4
Berancnnts Az Cg

CKONBKMMH CHIOCOOaMU MOKHO PAaCCTaBUTh Ha MOJIKE 6 KHUT?

Ckonbko (raxkkoB 3 pa3HbIX [[BETOB MOYKHO COCTaBHUTb U3 5 (hIa’KKOB pa3HOTro LBeTa?

2 ~
Penmts ypauenue C, =152



5l
34l
n!

16. Yopoctuth (n—2)!

15. Beruuciaurs

17. CKOJNBKUMH pa3ITUYHBIMH CIIOCO0AMU MOYKHO Pa3MECTHUT TPH JIUIA HA TPU Pa3HbBIE
OJKHOCTH?

18. CxoJIbKO pa3IMyYHBIX TIEPECTAHOBOK OYKB MOXKHO CJIENATh B CIIOBE 3AMOK?

19. Cpenu 25 cTyneHTOB Tpynibl, B KoTopoit 10 neByiek, paspirpeiBaercs 5 owmieroB. Haiitu
BEPOSTHOCTH TOTO, UTO Cpeu 00Naaareseii OMIeTOB OKaXyTCs 2 AEBYIIKA

20. CKOJIBbKO CYIIECTBYET pa3INYHbIX BapHaHTa BbIOOpA 4-X KaHIUAATYp U3 9 CIEUATUCTOB JUIS
MOE3JIKU B 4 pa3HbIX CTPAHBI?

21. Ha mosnike crosat 15 kHur, 5 U3 HUX B nieperuiere. bepyt Ha yaauy Tpu kauru. Kakosa
BEpPOSITHOCTH TOTO, YTO BCE TPU KHUTH B meperiere?

Bpems BbinosnHenusi: 80 Munyt

BHeaydumopHas camocmossmeavHas pa6oma N°11 no meme:
«BeposimHocmb nosigs1eHuUs1 Xxomsi 661 00H020 COGLIMUA»
3aganusi 1J151 BHINOJHEHUS PAa0OThI:

B snektpuueckyro 1enb Mmociae0BaTeIbHO BKIIIOUEHBI TPU AJIEMEHTA, padoTaronme He3aBUCUMO
onuH oT npyroro. BepostHoctu otkazoB nepBoro-0,1, Broporo - 0,15, Tperwbero-0,2. Haiitu
BEpPOSITHOCTH TOT'O, YTO TOKA B IIEMH HE Oy/eT.

2.Cpenu 100 moTtepelHBIX  OWJIETOB €CTh 5 BBIMTPBIMIHBIX. HaliTM BEpOSATHOCTH TOTO, YTO 2
Hay/laqy BEIOpaHHBIC OHMIIETa OKAKYTCS BBIUTPBIIITHBIMH.

3. Ha crennaxe OMONMMOTEKH B CIy4ailHOM MOPSIIKE paccTaBieHO 15 yueOHUKOB, mpuyeM 5 u3
HuX B neperere. bubnuorekapp 6epé€r Haynauy 3 yueOHHKa. HailTu BEpOSTHOCTH TOTO, 4TO XOTS
Obl OJTUH U3 B3STHIX YUCOHMKOB OKa)KETCS B MEpeIUIETe.

4.JIBa cropTCMEHa HE3aBUCUMO JPYr OT Jpyra CTPEJAIOT MO OJAHOW MUIIEHU. BeposTHOCTH
nomajianus B MuieHb nepsoro -0.7, Broporo-0,8. KakoBa BepoATHOCTh TOTO, YTO MHILIEHb OyIeT
nopaxeHa?

5.0Tnen TEXHUYECKOro KOHTPOJS MPOBEPSET HAa CTaHIAPTHOCTh MO JIBYM IapamMeTpaMm CEpUI0
u3enui. beuto yctaHoBiieHO, uyTO y 8 U3 25 u3Aenuil He BhIIEpkKaH TOJIBKO MEPBBIN mapamerp, y 6
W3JIeINH -TOJIBKO BTOPOM, a y 3 u3lenuii He BblIep:kaHbl o0a napamerpa. Haynauy Gepercs ogHO u3
m3nenuid. KakoBa BEpOSATHOCTH TOTO, UYTO OHO HE YIOBJIETBOPSET CTaHAAPTY?

6.0T 31aHus  a’pOBOK3aja K TparaM caMOJIETOB OTIPAaBHIMCH J1Ba aBToOyca. BeposaTHOCTH
CBOEBPEMEHHOT0 MpPHUOBITHS Kaxaoro asToOyca Kk TpamaMm pasHa 0,95. Haiitu BepoATHOCTB
TOT0, YTO XOTs1 ObI OJMH W3 aBTOOYCOB MpHOYIET BOBpPEMS.

Bpems BbinosaHenusi: 80 MuHyT
Tema 4.3 Yucaoewle xapakmepucmuku JUCKpPemHoll C/1y4atiHoll 86e/1UYUHbI.

IIpakmuueckas pa6oma N29
Tema: «JluckpeTHas u HenpepbIBHAs cilydaiiHble BenuunHbl. Crioco0 3aaHus AUCKPETHOM
BEJIMYUHBI. YNCIIOBBIE XapAaKTEPUCTUKHU JUCKPETHON CIy4YalHON BETUYHHBDY
3agaHus 1J191 BBINOJHEHUs padoThI:

1) B pexsiaMHBIX IIeJIIX TOproBas (upMa BKIAIbIBACT B KaXKIyi0 10-10 eMuHMIly TOBapa
JIeHeXHbIHN pu3 pazMepoM 1 Teic. pyoieil. CocTaBUTh 3aKOH pacIipeesieHus CIydaiHoMl
BEJIMYMHBI — pa3Mepa BBIUTPHIIIA ITPU 5 CIETAaHHBIX MOKynkax. HallTn MateMarnueckoe
O’KHMJIaHUE U JUCIIEPCUIO ITOU CIIy4allHON BEJIUYMHBI.

2) Kuwmentsl 6aHKa, He CBSI3aHHBIE IPYT C APYrOM, HE BO3BPAIIAIOT KPEIUTHI B CPOK C
BepoaTHOCTHIO 0,1. CocTaBUTh 3aKOH pacIpe/ieIeHHs YUCiia BO3BPAILIEHHBIX B CPOK



KPEIUTOB U3 5 BbIIaHHBIX. HaliTh MaTeMaTniecKkoe 0XKUAaHNUE, TUCIIEPCUIO U
CpEeIHEKBAIPATUUECKOE OTKJIOHEHUE ATOM CIy4ailHON BETMYMHBI.

3) HaiiTu 3aK0H pacrpeaeacHus Yrcia MAaKeTOB 3 aKInid, 10 KOTOPBIM BIIJCIIbIIEM OyIeT
MOJIYYEH J1I0X0/I, €CJIM BEPOATHOCTD MOIYYSHUS JOXO0/1a 10 KaKIOMY U3 HUX paBHA
cootrBercTBeHHO 0,5, 0,6, 0,7. HaliTu MaTeMaTUueCKOE OKUAAHUE U TUCTIEPCHUIO TAHHOU
CIly4ailHON BETMYMHBI, HOCTPOUTDH (DYHKIIMIO pacIrpe/ieIeHusl.

4) ToproBblii areHT UMEET 5 TeNIe(POHHBIX HOMEPOB NOTCHIUAIBHBIX MTOKYNATEIeH U 3BOHUT UM
710 TE€X NOp, TOKA HE MOJIyYUT 3aKa3 Ha MOKYIIKY ToBapa. BeposSTHOCTH TOro, 4TO
MIOTEHLMAJIbHBIN NOKYIATENb cAeNaeT 3aka3, paBHa 0,4. CocTaBUTh 3aKOH paclpeleleHUs
yrcia Teae(OHHBIX pa3roBOPOB, KOTOPHIE MIPEICTOUT MPOBECTH arenty. Haitu
MAaTE€MaTU4YECKOE 0KUIAHUE U TUCIIEPCUIO ITOM CIIy4aliHOW BEJIIMYUHBI.

5) Caenano 1Ba BRICOKOPUCKOBBIX BKiIaza: 10 Thic. py0. B Kommanuio A u 15 Teic. pyo. —
kommanuto B. Kommanus A oGemaet 50% ro1oBBIX, HO MOXET «JIOIMHYTh)» C BEPOSATHOCTHIO
0,2. kommanus B ob6emaet 40% rooBeIX, HO MOXKET <JIOMHYTHY» € BEpOATHOCTHIO 0,15.
CocTaBUTh 3aKOH pacHpeesIeHUs CIIy4aiHON BETMUUHBI — O0IIeH CyMMbl TPUOBLTN
(yObBITKA), MOTYYCHHON OT JBYX KOMIIAHHUH Yepe3 rojl, HAalTH e€ MaTeMaTU4eCcKOe 0KHIaHuE.

Bpems Bbinosnenusi: 80 MUHYT

BHeaydumopHas camocmosimesivHas pa6oma Ne12
Tema: «Bbruncienue yncioBbix xapakrepuctuk JCB»
33}131[]/17[ AJIAA BBIIIOJIHCHUSA paﬁDTbI:

1) Haiitu:

a. Marematudeckoe oxxunanue M(X);

b. mucnepcuto JI(X) — nByms criocodbamu;

C. cpeaHee KBaJpaTHUeCKOe OTKJIOHEHHE G(X), TUCKPETHON CIIy4aiiHOM BEIMYUHBI X 1O
JTAHHOMY 3aKOHY €€ pacrpeneiaeHus (B IepBoi CTPOUKE yKa3aHbl BOZMOXKHbBIE
3HAYEHHS Xi , BO BTOPOU CTPOKE — BEPOATHOCTH BO3MOKHBIX 3HAUCHHH — P );

d. cocraBbTe QYHKIHUIO pacTpeesiCHUs] BEIMYMHBI X U MOCTPOiiTe €€ rpaduk;

€. BBIUMCIIUTE BEPOATHOCTH MOMNAAaHUs BEMUYUHBI X B MHTepBa (X2 < X < X4).
[Tonb3ysick cocraBnenHoi Bamu dynkuuneit F(X).

x, 4 6 g 10 12

», 02 03 0.1 02 02
11

x, 10 20 30 40 50

p. 0.1 0.2 0.2 0.2 0.3
12

x, 0 2 4 6

I

», 02 03 03 02

13

Bpems Boinonnenusi: 80 MunyT



Pa3paes 5. MaTeMaTnyecKass CTaTHCTHKA

Tema 5.1 3adauyu mamemamuyeckoii cmamucmuku. FeHepaibHas u
8bI60POYHAA cMamucmu4ecKue CO80KynHocmu.

IIpakmuueckas pa6oma N210
Tema: «Bp10opouHbIil METO. BrIunciieHnEe YHCIOBBIX XapaAKTEPUCTUK
3ajganus 1/ BBIIOJHEHHA PadoThI:

1) HmeroTcs AaHHBIC O KOIMYECTBE CTYACHTOB B 30 rpymnmnax (GU3nKO-MaTeMaTHIeCKOro
(dakynbpTeTa:

26 25 25 26 25 23
23 24 19 23 20 19
22 24 24 23 20 23
24 19 21 18 21 18
20 18 18 21 15 15
Haiitn BapraniMOHHBIN psiJi KOJIMYECTBA CTYICHTOB B IPYIIAX U pasMax BapbupoBanus. [locrpouts
IIOJINTOH YaCTOT.
2) IllkompHUKAM HpeIaraioch pa3raaarh HECKOJIBKO YUCIOBBIX 3aKOHOMEPHOCTEH 1 BIIHCATH B
IIPOIYCKHU HeJocTaromue yncia. OLeHKa OCyIEeCTBIIIACh 110 KOJIMYECTBY IPABUIILHO
PELIEHHBIX 33/1a4 U JaJla CIECAYIOIINE PEe3yIbTaThl:

Koi-Bo 6ayuioB 13 14 15 16 17 18 19 20
Ko1-BO NIKOTBHUKOB 2 3 2 4 12 10 8 9

CoCTaBUTh CTATHCTUYCCKOE pacnpeaciiCcHuC KOJINYCCTBA IKOJbHUKOB IO KOJNYCCTBY Ha6paHHBIX
0asI0B U IOCTPOUTD ITOJIMT'OH OTHOCUTCIIbHBIX YaCTOT.

3) H3BecTHO pacmpeesieHre 30J0ThIX MEIAIMCTOB, OKOHUMBINKX B 2001 TOIy IIKOJIBI
SpocaBckoii 001acTH, 10 pailoHaM:
Ko0:1-BO 30JI0TBIX MEIAIMCTOB 0 1 3 4 6 8 20
Kon-Bo paiionos 6 1 4 2 1 3 1

JlaiiTe XapakTepUCTUKY pacIipeesieH s MpU3HaKa (4MCI0 30JI0ThIX MEIAIUCTOB 0 paiioHaMm),
BBIYHCIIUB JJIs1 ATOTO:

a. BBIOOPOUYHYIO CPEIHION,
b. mMony u meauany,

C. TOKa3aTelH Bapualuu (JUCHEPCHIO, CPETHEKBAIPATHUECKOEe OTKIOHEHHE, pa3Max
BapbUPOBAHUA).

Bpems BoinonHenusi: 80 MunyT

BHeaydumopHas camocmosimeavHas paéoma N213 no meme: «HaxodzcdeHue
doesepumesibHO20 UHMepP8a./1d 2eHepa/AbHOll CpedHell»
3agaHus 1J151 BBINOJIHEHUs padoThI:

1) HaiiTi 1OBEpUTEIBHBINA HHTEPBAI JIJIsl OLIEHKH C HAJCKHOCTHIO (0,9 HEM3BECTHOTO
MaTEeMaTHYECKOr0 0XKUJaHNUs @ HOPMAJIbHO Paclpeie]IeHHOro Mpu3HaKka X reHepaibHON
COBOKYITHOCTH, €CJTH CPETHEKBAIPATHUECKOE OTKIIOHEHHE G=5, BRIOOPOYHAs CPETHSS
Xeu6—=20 1 00Bem Bb1OOpku N=100.

2) U3 reHepaibHOM COBOKYITHOCTH M3BJIeUeHa BEIOOpKa 00beMa N=50. OLEHUTh ¢ HaISKHOCTBIO
0.95 maremaTnyeckoe OKUJIaHUE d HOPMAJIBHO PACHPEIeICHHOTO MMPU3HAKa Ir'eHepaIbHOM
COBOKYITHOCTH IO BBIOOPOYHOM CpeiHEN.

3) CKoabKO pa3 HaJ0 MOAOPOCUTH MOHETY, YTOOBI ¢ BEPOATHOCTHIO 0.9 MOYKHO OBLTO 0KHIATh,
YTO OTHOCUTEbHAS YacTOTa MOsABICHU "TepOa" OTKIOHUTCS OT BEPOSTHOCTH 3TOTO COOBITHS
1o a0co0THOI BennynHe He 6os1ee yem Ha 0.05?



Bpems BbinoaHenusi: 80 MunyT
Tema 5.2 Bo160p0o4HbLl Memod. BoiuucieHue 4uc/108bIX XapaKkmepucmuk.

IIpakmuyueckas pa6oma N211
«Bpruncnenne 4ncaoBBIX XapaKTEPUCTHUK

1. B 3aJadax JaHbl BBI60pO‘IHI)IC BapUAHTBI U UX YaCTOTHBI. Haiiti unciaoBwie XApaKTCPUCTHKHU
cpez[Heﬁ BCJIMYHUHBI: BBI60pO‘-IHLIC CPCAHIOI0 U JUCIICPCUI0, MOAY U MCIHAHY.

Xi 103 |105 |10,7 |109 |111 |113 (115 |117 119 121
ni 4 7 8 10 25 15 12 10 4 5
Xi 83 85 87 89 91 93 95 97 99 101
ni 6 7 12 15 30 10 8 6 4 2

Bpems Bbinosnenusi: 80 MUHYT

BHeaydumopHas camocmossmeavHas pa6oma N°14 no meme:
«HaxostcdeHue dosepumessbHO20 UHMEPBAJ1d 8b16GOPOYHOI cpedHell»

3aganus 1J151 BbINOJHEHUs] padoThI:
1. HaiiTu noBepuTEIbHBIN HHTEPBAJ JUIsI OLIGHKHU C HaJIeKHOCTHIO 0,95 HEM3BECTHOTO

MaTEMaTHYECKOTO OKUIAHKS ¢ HOPMAIBHO PaCIpeIe]ICHHOTO Ipu3HaKa X reHepaaTbHOM
COBOKYITHOCTH, €CJIM TeHEPAIIbHOE CPeIHee KBAAPATHUECKOE OTKIIOHEHUE =5,
BBIOOpOYHAS CpeaHssa Xz=14 1 00beM BBIOOpKH N=25

2. U3 reHepalibHOI COBOKYIHOCTH M3BJeueHa BhIOOpka oobema N=10:

Bapuanta | -2 1 2 3 4 5
Xi
Yactorani | 2 1 2 2 2 1
Onenuts ¢ HaaexxkHOCTHIO 0,95 MaTemMaTnyeckoe 0XKUIaHUE @ HOPMAJILHO
pacnpeieIeHHOro Npu3HaKa reHepaibHOW COBOKYITHOCTH 10 BBIOOPOUYHOM cpeHel mpu
IIOMOILH JOBEPUTEIBHOIO UHTEPBAJIA.

Bpems BbinosaHenusi: 80 MuHyT



4. llIkaj1a OeHKHU 06pa30BaTeIbHBIX JOCTHXKEHUN

[IporeHT pe3yabTaTUBHOCTH (TIPaBUIBHBIX Ouetixa ypoBHS II0Ir0TOBKH
OTBETOB) Oas1 (OTMETKa) BepOAIBHBIN aHAJIOT
90 +~ 100 5 OTJIMYHO
80+ 89 4 XOpPOIIIO
70+79 3 YIIOBJIETBOPUTEIHHO
menee 70 2 HEYIOBJIETBOPUTEILHO

5. [lepeyeHb MaTepHUaIOB, 060PYAO0BAHMA M MHPOPMALMOHHBIX

HCTOYHHUKOB, HCII0OJIB3YEMBIX B ATTECTAIlUHN
OcCHOBHBIE HCTOYHUKH
YuyeOHMKH M yuyeOHbIe TOCOOHS:

1.

2.

9.

Bboromonos H. B. MaremaTuka 3agauu ¢ pemieHusIMU: ydeOHoe nocodue ams cro / H. B.
Boromornos. - M. : llpoda, 2010. - 524c¢. : win. - (BITyCKHOU/BCTYIUTEILHBIN K3aMEH ).
Kanununa, Bepa HukonaeBHa. Teopus BepoOsSITHOCTEM W MaTreMaTHyecKasi CTaTUCTHKA.
KommbroTepHo - OpueHTHPOBaHHBIN Kypc: yaeOHoe mocodue it By3oB / B. H. Kanuanna

KomuenoBa, H.B. BrerumcnurenbHas maTemMarhka B IpHMepax W 3aaadax: ydeO. mocodue /
H.B.KomuenoBa, U.A.MapoH. - 2-¢ u3j., crep. - CI16.; M.; Kpacuonap: Jlanb, 2008. - 367 ¢
KouerkoB E. C.Teopust BeposiTHOCTEH 1 MaTeMaTH4eCKasi CTATUCTHKA: Y4eOHHK Jutst crio / E.

C. Kouetkos, C. O. Cmepunnckuii, B. B. Cokoios. - 2-¢ u31. - M. : ®DOPYM, 2008. - 240c. :
ui. - (IIpodeccronanbHoe o6pa3oBanue).

Kouetkos, EBrennit CemenoBud. Teopust BeposITHOCTEN M MaTeMaTH4eCKasl CTATUCTHKA!
yuebnuk s cnio / E. C. Kouerkos, C. O. Cmepuunckwuii, B. B. Cokonos. - 2-e u3n. - M. :
OOPYM, 2008. - 240c. : un. - (IIpodeccuonansHoe 06pazoBaHue).

JlaBpoB 1.A., Makcumona JI.JI. 3agauu mo Teopuy MHOKECTB, MAaTEMAaTHUUECKOM JIOTUKE U
TEOpUU AIropuTMOB.- M.: ®usmaraut, 2008.

JIucuukun B. T. MaremaTuka: yuebHoe nocodue i ¢ty ccy3os / B. T Jlucnukus,
N.JI.Conoseitunk. - M. : Beicmr. mik., 2008. - 480c. : w1,

[Mexmenkmii U. JI. Matemaruka: yaeOuuk st crio / W. J1. Texmerkwmid. - 9- uz.,crep. - M. :
UL "Axanemus", 2012. - 304c. - (Cpennee npodeccuonanbHoe 00pa3oBaHue).

[IpokomnoB b.1. AnropuT™Mbl YUCIEHHOTO PELIeHUsI HEeIMHENHBIX ypaBHeHU M.: MHUOM, 2008

HNHTepHeT-pecypcebl:

1.

2.

3.

o

http://www.exponenta.ru/educat/links/I_educ.asp#0 — [Tone3Hble CCHUIKM Ha CAWThI
MaTeMaTUYeCKON 1 00pa30BaTeIbHON HAMIPABICHHOCTH: YUueOHbIC MaTePHAJIbI, TECTHI
http://www.fxyz.ru/ - HTepakTUBHBIN CIPaBOYHKK (POPMYIT U CBEACHUS IO anredpe,
TPUTOHOMETPHUH, TEOMETPHH, DU3HUKE.

http://maths.yfal.ru - CnpaBoYHHK COJEPKUT MaTepHal Mo MaTeMaTuke (apupmMeTuka,
anredpa, reoMeTpusi, TPUTOHOMETPHS).

allmatematika.ru - OcaoBHbIe (HhOPMYIIBI IO ANTeOpe U TEOMETPUH: TOXKIECTBEHHBIE
npeoOpa3oBaHus, IPOTPECCUH, TPOU3BOIHAS, CTEPEOMETPHUS U IIPOY.
http://mathsun.ru/ — Mcropus marematuku. buorpaduu BeIMKuX MaTeMaTHKOB.

http://festival.1september.ru/
http://www.fepo.ru



http://www.exponenta.ru/educat/links/l_educ.asp#0
http://www.fxyz.ru/
http://maths.yfa1.ru/
http://allmatematika.ru/
http://mathsun.ru/
http://festival.1september.ru/
http://www.fepo.ru/

8. www.mathematics.ru

JonosHUTeILHAS JIUTEpaTypa:

1.

2.

[Hapeirun, Urops @enopoBud. Matemaruka ais noctynaromux B By3sl / M.® . Ilapeirus. - 3-e
u3a., crepeotuil. - M. : JIpoda, 2008. - 416¢. - (B momois aOUTyprEHTY).

Metoanyeckue yka3aHus A KOHTPOJIbHBIX paboT Ne 1 u 2 "BpruncnurensHas MatemMaruka':
Ul CTy. 3a04. ¢opmbl oOyuenust / coct. A.B. JlykesnoB. - Uensounck: [lomurpad-Macrep,
2008.-33 ¢

Hrommnu B.W. 3agaun v yripa’)kHEHUs 110 MAaTEMaTUYECKOM JIOTUKE U TEOPUH aJITOPUTMOB:
yuebHoe rmocodue A CTyIeHTOB BYy30B. - M.: M3narenbckuii nentp Axkagemus, 2008.

Urommn B.M. MatemaTtrueckas JOTUKa U TEOPHS allTOPUTMOB: yueOHOE OcoOue JIst
CTYIEHTOB BY30B. - M.: M3narenbckuii nentp Axkanemus, 2008.

Kanununa B. H.Teopust BepoaTHOCTEN U MaTemMaTuyecKasi CTaTuCTUKa. KoMIbIOTEpHO -
OpPHEHTUPOBAHHBIN Kypc: yueOHoe nocobue ais By3oB / B. H. Kanununa. - M. : [Ipoda, 2008. -
471c. : un.

BacwmibeB A.H. Mathematica: [IpakTiudeckuit Kypc ¢ mpuMepaMu pelieHus MPUKIaTHBIX 33124
— K.: Bex+,CI16.: KOPOHA-BEM, 2008

MaTepI/IaJIbHO'TeXHI/I‘leCKOQ o0ecneyeHue JAUCHHUIIIIMHBI

III1

MartepuanbHO-TeXHUYECKOE 00eCIeYeHUE TUCITUTUIMHBI

1.1.

MynbTuMeanitHoe 060py10BaHNe

1.2.

Komnsrorepsl

1.3.

Kommekt y4eOHOII M ydueOHO-METOAMYECKOM JOoKyMmMeHTauuu (yuyeOHas u ydeOHO-
METOAMYECKAs TUTePaTypa, 3aJauHIKH, YI€OHO-METOANIECKUI KOMIUIEKC 110 AUCIUILINHE,
NPE3EHTAIIOHHbBIC MaTEPUAJIBI).

14.

KommiekT ydeOHO-HarISIIHBIX TOCOOUH (TaOIUIIBI, TIJIAKATHI)



http://www.mathematics.ru/

6. [l1occapuil OCHOBHBIX TEPMUHOB U ONlpeeJ/ieHUu, U3yyaeMbIX B
JUCIMILIMHe «MaTeMaTHuKa»

AprymeHr

- He3aBMCHMasl IEPEMEHHAsI BEJIMYMHA, OT 3HAYEHUI KOTOPOH
3aBUCAT 3HAUCHUS (DYHKITHH.

Bo3pacraomas gpyHkuus

- 3TO YHKIHUSA, TSI KOTOPOH Ha HEKOTOPOM ITPOMEIKYTKE
BBIMOJIHACTCS Ciieaytolee yciaoBue: pasHocTh f(X2) - f(X1), roe X2
U X1 - I00BIE IBa YKCIa U3 JAHHOTO MTPOMEIKYTKA, 00JIaJaroIne
CBOMCTBOM X2 > X1, BCEI/1a MTOJIOKHUTEIbHA.

I'padpux pynxkuun

- o7uH U3 croco6oB 3amanus dyakuuu. [Ipeacrasiser codoit
MHOYECTBO TOUEK KOOPJAUHATHOM MJIOCKOCTH C KoopArHATaMHu (X;
f(x)). XapakrepucTH4ecKiM CBOMCTBOM rpaduka GyHKIIHH
SIBIIIETCSL OTCYTCTBHE TOYEK C OJIMHAKOBBIMU a0CIIUCCaMU U
Pa3IMYHBIMK OpJIMHATAMH. JTO 3HAYMT, YTO HU OJHA TIpsMasi,
MEPIICHIUKYIIIPHAS OCH aOCIHCC, HE MOXKET MepeceKaTh rpaduka
(GyHKIMU B IBYX pa3HbIX To4Kax. ['paduk naer HarisgHOE
npejicTaBiIeHHe O cBoMcTBax (yHkuuu. Ee obmacTe onpeneneHus
- 3TO MHOKECTBO Bcex adcuucc Touek rpaduka. Ee obmactb
3HAYEHUH - ’TO MHOXKECTBO OpJIMHAT To4eK rpaduka. Ha rpaduke
Cpa3y BHJICH XapaKTep MOHOTOHHOCTH (YHKIIUH, €¢ KOPHU U
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, YETHOCTh M IIEPHOTUIHOCTD,
muddepenimpyemocts. Henocrarkamu rpaduka sBISFOTCS €r0
HETOYHOCTh U OTPAHUYCHHOCTH pa3MepaMu YepPTEikKa.

JAunddepennupoBanne

- 3TO OTepaIUs HaXOXKIACHUS MPOU3BOHOM, ecu (yHKius F(X)
UMEeT MPOU3BOIHYIO B Touke Xo. Cama (hyHKIUS Ha3bIBACTCS
muddepeHIpyeMoit B 3TON TOUKe.

Kpurnueckasi Touka GpyHKIun

- 3TO TOYKa, KOTOPask IPHHAICKUT O0JIACTH OIPE/ICIICHUS
(YHKIHH U B KOTOPO# PON3BOIHAS (DYHKIIMH PaBHA HYJTIO WITH
He cymectByet. [lycth nana ¢pyukims y(x). [Tycts Touka xo
TPUHAIJICKUT 00JIACTH ONPEACIICHHS 3TON (DYHKIMH, U TYCTh
»'(x0)=0 uu y'(x0) He cymecTByet. Toraa Touka xo Ha3bIBACTCS
KPUTUYECKON TOUKOM QyHKImH p(x). st 10001 HempepbIBHOM
(YHKIUH CIIPaBEIIMBO YTBEPIKACHHE: €€ JTOKATHHBIE MAKCHMYMBI
¥ JIOKaJIbHbIC MUHIMYMBI HE MOT'YT JIOCTHTaThCsI HU B KAKHUX
TOUYKaxX, KpoMe KpuThnueckux. OOpaTHOE HEBEPHO: HE BCSIKas
KpUTHYECKasl TOUKa SIBJSIETCS TOUYKOW MaKCHMyMa W
MHHUMYMa.

JlokanbHBI MAKCUMYM

- 9TO 3Ha4YeHUe (PYHKIUH B TOYKE JIOKATLHOTO MAaKCUMYyMa, T.€. B
TOYKE, B KOTOPOH (PYHKIIMSI MEHSET BO3pacTaHHe Ha yObIBAaHHE.
[Tycts mana dynxus f(X) u Touka xo, BXOAAIIas B 00,1aCTh
ompenenenust pynkuuu f(X). [Iycts cymecTByer Takas
OKPECTHOCTh TOYKH X0, BXOIAIIas B 00acTh onpezencuus f(X), B
KOTOpOH Bce 3HaueHus 3Toi (pyHKimu Menbie f(Xo). Torma Touka
X0 Ha3bIBaeTCs TOYKOH JIOKaTbHOro Makcumyma dynknuu f(X), a
yrcio f(Xo) HaspIBaeTcs oKaIbHBIM MakcuMyMoM (ynkiuu f(X).

JlokanbHBI MUHUMYM

- 9TO 3Ha4YeHUe (HYHKIUH B TOUKE JIOKAILHOTO MUHUMYMa, T.€. B
TOYKE, B KOTOPOH (PYHKIIMSI MEHSET yObIBAaHHE HA BO3pacTaHHE.
[Tycts mana dynxius f(X) u Touka xo, BXOaAIIast B 00,1aCTh
onpenenenust pynkuuu f(X). [lycts cymecTByer Takas
OKPECTHOCTh TOYKH X0, BXOJIs11asi B 00acTph onpezencHus f(X), B




KOTOPO# BCe 3HadYeHus 31oi pyukiwu 6ombie f(Xo). Torma Touka
X0 Ha3bIBaeTCS TOYKOH JIOKabHOro MuHUMYMa QyHkiun f(X), a
yrcio f(Xo) HaspIBacTCs OKaIbHBIM MUHUMYMOM (yHKImH f(X).

JIokanbHBIN YKCTPEMYM

¢dynkimu f(X) - 370 ee JTOKaNbHBI MAKCUMYM U €€ JIOKATbHBIIH
MHHUMYM. TouYKa, B KOTOPOil (DYHKIIHSI MEHSET XapakKTep
MOHOTOHHOCTH, Ha3bIBA€TCSI TOYKOH JIOKAJIBHOTO IKCTPEMyMa, a
3HaYeHUE (DYHKIIMU B ITON TOYKE HA3BIBACTCS JIOKAIBHBIM
IKCTPEMYMOM.

Makcumym

- 3T0 HanOoJbIIee 3HaUeHHE (PYHKIMH Ha JAHHOM MHOJKECTBE,
BXOJISIIEM B €€ 001aCTh OMPEICIICHHUS.

B wactHOCTH, 7151 OTBHICKaHUS MaKCUMyMa (QYHKIIMH Ha
HEKOTOPOM OTpE3Ke HEOOXOIMMO CPaBHUTH 3HAUCHHS (DYHKIIMH B
KOHIIaX 3TOTO OTPE3Ka M BO BCEX TOYKAX JIOKAJIbHBIX MAaKCUMYMOB
BHYTPH OTPE3KA.

Munumym

- 3TO HAUMCHBIIICC 3HAUYCHUC (bYHKI_[I/II/I Ha JaHHOM MHOXCECTBC,
BXO/IAIIEM B €€ 00J1aCTh OTpeIeIICHHS.

B wacTHOCTH, /Il OTBICKaHUSI MUHUMYyMa (yHKIIMU Ha
HEKOTOPOM OTPE3KE HEOOXOIMMO CPaBHUTH 3HAYCHHS (DYHKIIMH B
KOHIIaX 3TOTO OTPE3Ka U BO BCEX TOYKAX JIOKAJTbHBIX MUHIMYMOB
BHYTPH OTpe3Ka.

MoHOTOHHOCTEL

- 9TO OJIHO U3 CBOICTB QyHKIMA. MoHOTOHHOCTH PyHKIMHU f(X)
3TO OJIHO U3 CIIEAYIOIUX CBOMCTB: BO3pacTaHue, yObIBaHHE,
IIOCTOSIHCTBO, HEBO3pPaCTaHNUE U HEYObIBAHNE HA TOM WJIK HHOM
IPOMEXYTKE 00J1aCTH OIpeIeNICHHsI UM Ha Bcel 00s1acTH
omnpenencHus. BeisicHsercs mo 3Haky pasHoctu f(x2) - f(X1), rme
X2 ¥ X1 -3TO Jr0ObIE 1BA YUCIIA U3 JaHHOT'O IIPOMEXKYTKA,
oOnanarolue cBoicTBoM: X2 > X1. Eciin Ha HEKoTopom
IPOMEXKYTKE 3Ta Pa3HOCTb BCEr /1A MOJI0KUTENbHA, TO (PYHKIUS HA
ITOM NPOMEXKYTKE BO3pACTaET, €CJIM OTPULIATENIbHA, TO YOBIBAET,
€CIIM paBHa HYJIIO0, TO (PYHKLUS OCTOSHHA, €CITU
HEOTpHULaTeNbHA, TO QYHKIUS HE YObIBAET, €CIIH
HEMOJIOKUTENbHA, TO (PyHKIMS He Bo3pacTaeT. Ecnu ke 3Hak
9TON Pa3HOCTHU Ha JAaHHOM ITPOMEXYTKE MEHSETCS, TO (yHKIUS
Ha 9TOM IPOMEKYTKEe HEMOHOTOHHA.

HeBo3pacrawomas pyHkuus

- 9T0 (PYHKIHSA, U KOTOPO Ha HEKOTOPOM IIPOMEKYTKE
BBITIOJTHSIETCS ClIeAyrolee yeaoBue: pasnocts f(X2) - f(X1), rme xo
U X1 - JIIOOBIE [[BA YHCIIA U3 TAHHOTO MPOMEKYTKA, 00JI1aaromme
CBOMCTBOM X2 > X1, HETIOJIOKHUTENIbHA.

HeyObiBaromas pynkumns

- 3TO QYHKIIUSA, JUTsI KOTOPOH Ha HEKOTOPOM MTPOMEKYTKE
BBIMOJTHACTCS Cleayromee ycimoBue: pasHocTh f(X2) - f(X1), rae X2
U X1 -JI0OBIE JIBA YHCIIA U3 JAHHOTO MPOMEKYTKA, 001 aroIne
CBOWMCTBOM X2 > X1, HEOTpHIIATEIbHA.

O0s1acTh 3HAYCHU T

(GYHKIINY - TO MHOKECTBO 3HAYCHUH, KOTOPBIE TIPUHIMAET 3Ta
(byHKLMS TpU BCEX BO3MOXKHBIX 3HAUEHUSX €€ apryMEeHTa.
OO0nacTb 3HAYCHUH BBICHSETCS DIIEMEHTAPHO: IIyTEM BBISICHEHHSI
oOnactu onpezneneHus oOparHoi pyHkuuu. HeanemeHnTapHslit
c1oco0 BBISICHEHUS 00JIaCTH 3HAYEHHM CBSI3aH C OTHICKAHUEM €€
sKcTpeMyMoB. O0nacTh 3HaYeHui GpyHkuu y = f(X)
o0o3Havaetcs cumBosiom E(f).

O0J1acTh onpeneneHus

- 9TO OJIHO U3 CBOMCTB (pyHKIMNA. OOIACTHIO ONpeAETICHUS
(I)yHKHI/II/I HAa3bIBACTCA MHOXKECTBO 3H3‘IGHI/II71, KOTOPBIC MOXKET
NpUHUMATH ee apryMeHT. O0iacTh onpeneneHus QyHKIUY,
3alaHHON (DOPMYJIION, CUUTAETCS COBIAIAIONIEH C MHOXKECTBOM




JIOTTYCTUMBIX 3HaUYE€HUH TIepeMeHHOM B 3TOU (popmyre. O6macTh
onpenenenus pyukiuu y = f(X) obo3nauaercs cumposiom D(F).

Oo0paTHas pyHkumus

- 3T0 (YHKIHUS, 0OpaIIaroas 3aBUCUMOCTD, BBIPAKACMYIO
nanHou ¢yHkuuen. Tak, pyHKIMS HAa3pIBaeTCS 00PATHOM IS
¢byukuuu y = f(X), eciu oHa MOKeT ObITh 3a1aHa (HOPMYJIOH,
paBHOCHIBHOM (opmyiae x = f(y). ITycts y = f(X) - dyHkIms,
NPUHUMAIOIIAS KaXK/I0€ CBOE 3HAYCHUE TOJIBKO B OJHOM TOYKE.
O0pa3yeM HOBYIO (PYHKITUIO CIICAYIOIIMM 00pa30M: TIOJICTaBUM B
ypaBHenue Y = f(X) BMecTo nmepeMeHHO! y MepeMEeHHYIO X, a
BMECTO IIEPEMEHHOM X repeMeHHyIo p. [lomyuutcs ypaBHeHHE X =
f(y). Beipasum u3 Hero y uepes x. [Tonyuurcs HOBOe ypaBHEHHE y

= g(X), 3amaroriee 0OpaTHYIO (HYHKIIHIO.

CaoiicTBa pyHKIHHT

yCTaHaBJIMBAaEMBbIC TIPU €€ UCCIICOBAHHUH: - 00JIaCTh
OIIpeIeIICHUs ;- 00JIaCTh 3HAUYCHUI ;- 3HAK;

- MOHOTOHHOCTb;- YeTHOCTh (HEYETHOCT );- IEPUOUIHOCTD;-
b depeHIPyeMOCTh; - BUA rpaduka.

Caoxnast pyHKIAs

- 910 pyHKIUA OT pyHKuuu. [TycTh nansl pyukiws y = f(X) u
dyukims Y = g(X). [lycts mpu 5TOM Ui KaKUX-JIMOO0 3HAYCHUH X
3HaueHus g(X) BXoaaT B o0sacth onpeaenenus Gpyukuuu f(X).
Torna cymectByet ¢pynkuust f(g(X)), 1 oHa Ha3bIBACTCS CIOKHOM

dbyHKIHEH

YobiBaomasi GyHKuust

- 9T0 (pyHKIHUSA, U1 KOTOPOH HAa HEKOTOPOM IIPOMEKYTKE
BBIMOJIHACTCS Ciieayromee ycimoBue: pasHocTh f(X2) - f(X1), rae X2
U X1 - J1F00BIE J1BA YUCIIA U3 JIAaHHOTO MTPOMEXKYTKA, 00JIaIat0IIne
CBOMCTBOM X2 > X1, BCET/1a OTPHUIIATENIbHA.

YroJ1 HaKJIOHA PAMOI K OCH
abcuuce

- 9TO YrOoJI MEX]1y IOJIOKUTEIbHBIM HAIlPaBJIEHUEM OcU adcIuce
1 JIy4OM, PacIOJIOKEHHBIM B BEpXHEW MONIYTUIOCKOCTH. ITycTh
npsimasi mepecexkaeT ock abcuuce B Touke A. Touka A nenur Ty
IPSIMYIO Ha JiBa JIy4a, OJUH U3 KOTOPBIX PACIOJIOKEH B BEPXHEHN
nosryriockoct. Hazosewm ero a. Touka A nenut Ha J1Ba ny4da u
camy ock abcmuce. OnuH U3 Ty4deil HanpasieH Bipaso. HazoBem
ero b. Yriom HakioHa npsiMoii K 0CH abCIIMCC HA3BIBACTCS YTOJT
MEXy JlydaMu a u b.

YruaoBasi Touka rpaguka

- 3TO TOYKa, B KOTOPOI HE COBMAJIAIOT JIEBOCTOPOHHSIS U
MPaBOCTOPOHHSIS KacaTenbHble. [Ipumepom coykut Touka 0 st
rpaduka y = |x|. B yrimoBbeIX ToUKax He CYIIECTBYET MPOU3BOTHOM.
Hanpumep, 4T06bI JOKA3aTh, YTO Mapaboia y = x> He MMEET
YIJIOBOM TOYKH B BEPIIHMHE, TOCTATOYHO YOSIUTHCS B
CYIIIECTBOBaHHUH MPOU3BOIHOM 3T0M PpyHKIIMU TTpH X = 0.

YobiBaomasi GyHKUust

- 3TO QYHKIIUSA, TSI KOTOPOH Ha HEKOTOPOM ITPOMEKYTKE
BBIMOJIHSACTCS CiIeaytolee ycioBue: pasHocTh f(X2) - f(X1), rae X2
U X1 - JIF00BIE J1BA YUCIIA U3 JTAHHOTO MTPOMEXKYTKa, 00J1a1aroIine
CBOWMCTBOM X2 > X1, BCET/Ia OTPHIIATEIIbHA.

Kom0unnaropuka — 3TO pa3Je] MaTEMaTUKH, U3y4JarOLIUN 3314l HaXOKACHUs
KOJIMYECTBA BCEBO3MOKHBIX KOHEUHBIX IIOJIMHOXECTB JAHHOTO
MHOXECTBA, €CJIM 3TH IMOJIMHOXKECTBA 00JIaJal0T 3aJaHHON
XapaKTEPUCTUKOM.

Koprex €CTh YIOPALOYEHHOE IIOJIMHOKECTBO, COCTABICHHOE U3

3JIEMEHTOB JAaHHOT'O MHOKECTBA, JJIMHA KOPTEKa €CTh
KOJIMYECTBO COCTABJIAOIINX €0 5JICMCHTOB.




JdexkapToBo npou3BeaeHue
MHOKeCTB

G1, ..., Gn ecth MHOKeECTBO Beex G koptesxkeit Buma g = (g1, ..., gn
), tme gk IGk,1.k.n.

Pa3memmenus c MOBTOPCHUAMM

— 9710 koprexu Buga g = (g1, ..., 1 1 G. ...G.

Pasmenenusi 6e3 moBTOpeHm i

(u3 M a;meMeHTOB 10 K) — 3TO KOPTEkKH UTHHBI K U3 3JIeMEHTOB
OJIHOTO ¥ TOTO k€ M-3JIeMEeHTHOT0 MHOKecTBa G Tak, 4TOObI
9JIEMEHTHI B KOPTEKE HE MOBTOPSIIHCH.

IMepecranoBku

— 93710 pa3merieHus (03 MOBTOPEHUI) U3 M 3IEMEHTOB 110 M.

Coueranus u3 m mo k
3JICMECHTOB

— OTO HCYNNOPAAOUYCHHBIC [TOJAMHOXKCCTBA 110 k 9JICMCHTOB, B3ATBIX
M3 HEKOTOPOI'o M-3JIEMEHTHOI'O MHO>KECTBA.

Oo0bennHeHHeM MHOKeCTB A U
B

Ha3bIiBaeTcst MHOKeCTBO AE B | KaxkbIil 3JIeMEHT KOTOPOTO
COJICPXKUTCS XOTsI ObI B OJTHOM M3 MHOXeCTB A i B, T.e.
COJICPKUTCS WK B A Wi B B, HITM B 00OMX ITHX MHOXECTBAX.
Oo6mas xe gacth AC B 3TUX MHOKECTB Ha3bIBAETCS UX
nepeceueHuem.

Teopus BeposiTHOCTEI

— 3TO MaTeMaTH4ecKas HayKa, IPeIMETOM KOTOPOU SBIISIETCS
M3yYECHHUE 3aKOHOMEPHOCTEN MACCOBBIX CIIYYalHbBIX SBJICHUM.

IlousiTue coOLITHS

ABJISIETCS IEPBOHAYAJIbHBIM, HeonpeaeasieMbIM. COOBITHS MOXKHO
pa3OUTh HA TPU KATErOpUH: docmosepHble (HaBEpHSIKA
IPOUCXOIAIINE TIPU BHIIIOJHEHNUHU JIAHHOTO KOMILJIEKCA YCIIOBHIA;
JIOCTOBEPHbIE COOBITHSI 0003HaYaeM CUMBOJIOM E),
He603MmodcHble (HABEPHSIKA HE IPOUCXOSIINE; HEBO3MOXKHbBIC
COOBITHsI 0003HAYACM CHMBOJIOM .) U ¢yuaiinble (MOTYT KaKk
IPOM30UTH, TaK U HE IPOU3OUTH NPH BHIIOIHEHUHN JAaHHOTO
KOMILJIEKCa yciIoBHil, o603Hauenus: 4, B, C, ...).

CymmMmoii (mpou3sBeneHuem)
coObITHI

Ha3bIBACTCS COOBITHE, COCTOSIIIEE B MTOSBICHUN XOTsI ObI OJTHOTO
U3 coObITHiT (COBMECTHO Bcex coObITHIT). O003HaueHue: 4 + B
(AB) cOOTBETCTBEHHO.

HpOTHBOHOJ’lO)KHbIMI/I

Ha3bIBAIOT COOBITUS 4 U A , €ClTM OHU HECOBMECTHBI M 00pa3yIoT
MIOJIHYIO TPYIITY.

AJiredpoii coobITHI

Ha3bIBACTCSI BCIKOE MHOXECTBO cOObITHIT U, B KOTOpOM
BBITOJIHSIOTCS CIIEAYIOLINE YCIOBHS. - BBEJIEHBI ONIEpallin
CJIOKEHMSI U YMHOXEHHUS!, pE3YJIbTaThl BHITOJHEHUS KOTOPBIX
Takxe cojiepxarcs B U; - coepKHUT JOCTOBEPHbIE COOBITHUS; - IS
KaXKJ0ro cOOBITHS 4 COJIEPIKUTCS MY TPOTUBONOJIOKHOE A .

Aunre6poii (bopesieBckoii
anaredpoii)

Anrebpa coObITHI, coieprkalias Tak)ke BCEBO3MOXKHbIE
OECKOHEYHBIE CYMMBI.

AOCOJII0THasI IOTPEIIHOCTh

BCJIMYMHA, paBHAA pa3HOCTU MCKAY UCTUHHBIM 3HAUYCHUCM YHCJIa
u HpI/I6J'II/I)KeHHI)IM €TI0 3HAUYCHUEM, ITOJTYYCHHBIM B PE3YJILTATEC
BBIYUCJICHUS WJIW U3MCPCHU

AOCOJIOTHOE OTKJIOHEHHE

OTKJIOHEHHUE, PABHOE MAaKCUMAJIbHOMY 3HAUEHHIO a0COIIOTHON
BEJIMYUHBI Pa3HOCTU MEXKY alllIPOKCUMUPYIOLIEN U UCXOTHON
(GYHKIMSIMU Ha TAaHHOM OTpE3Ke

ANNpoKCHUMALUSA

npubimkeHne GyHKIUH, IPU KOTOPOM JIaHHYIO GyHKIHUIO f(X)
TpeOyeTcs MPUOINKEHHO 3aMEHUTh HEKOTOPOH PyHKIHEH ((X)
TaK, YTOOBI OTKJIIOHEHHE (B HEKOTOPOM CMBIcTe) ¢(X) oT f(X) B
3aJaHHON 00JIacTH OBUIO HAUMEHBIIINM




AnnpoxkcuMHupyrmasipyHKuus

GyHKIHS, KOTOPOH 3aMeHseTCs UCXOAHAasd (QYHKIUS PH
anmpoKCUMAIIUN

BepositHOCTB

MIOHUMAECTCS KaK HEKOTOpas YMCJIEHHAs Mepa CTCICHU
O6'beKTHBHOI>'I BO3MOXHOCTHU IIOABJICHUSA JaHHOT'O CO6LITPI$I, T.C.
KaXIOMy COOBITHIO A cormocTaBisieTcst (€ JHHCTBEHHBIM 00pa3oM)
Hekotopoe yncio P = P(A).

I'noGanbHasi MHTEPHOJISA LU

MHTEPIIOJSILINS, TPU KOTOPO MHTEPHONAUpYoIIas pyHKIUI @(X)
CTPOUTCS Cpa3y /sl BCErO paccMaTpUBaEMOIo HHTEPBaJa
M3MEHEHUS X

HNHurerpajabHas (Mau

alMnpoKCuManusAd npu NoCTpOCHUN HpI/I6JII/DK€HI/IH Ha

HenpepbIBHAs) HENPEPHIBHOM MHOXKECTBE TOUYEK

annpoKCcCUMAanus

HNuTepniosiupoBanne THUII TOYEUHOH aNmpoKCUMAIINH, IPU KOTOPOM
UHTEPIONUpYomas QYHKIUS , IPUHUMACT B 33/IaHHBIX TOYKAX X1
TE K€ 3HaYEHUs yi, 4TO M UcXoaHast GyHKus f(X)

Hrepanus MHOTOKpaTHOE MOBTOPEHUE MpOoIecca MOCIe0BATEIbHBIX

NpUOIKEHUN

Kuaaccnuyeckasi BeposiTHOCTh

COOBITHS A — 3TO OTHOIIICHUE YKCIa M QJICMCHTAPHBIX UCXOO0B,
6J'IarOHpI/I$ITCTBYIOIHI/IX A, K O6H_[6My 4UC1y N BCCBO3MOXXHBIX
9JICMCHTAPHBIX UCXOJ0B OIIBITA.

Heycha}mele MOTrpeIHOCTHA

HOTPEIIHOCTH, KOTOPbIE HE MOT'YT ObITh YMEHBIIEHBI
BBIYMCIIMTEIIEM HU [0 Hayaja pelleHus 3a1a4d, HU B IIPOLIECCE €€
penieHus

OmnpenesieHHbINH HHTErPaJ OT
¢pynxuun f(x) Ha oTpe3ke

npeaci HHTeraHLHOﬁ CYMMBI IIPHU TAKOM HCOTPAHUYCHHOM
YBCIMYCHUH YUCJIa TOUYCK p8,36I/IeHI/I$I, IIpyu KOTOPOM AJIMHA
HanOOJIBIIETO U3 QJICMCHTAPHBIX OTPE3KOB CTPEMUTCA K HYIIIO

OTHocureabHasi MNOrpemHOCTDb

OTHOLIEHHE a0COIOTHON MOTPEIIHOCTH K MPUOIMKEHHOMY
3HAYEHUIO YKCIIA

CxeMa rumores

MpeANnoaraeT CUTyaluIo, Korjaa COObITHIO A IPEAIIECTBYET
MOSIBJICHHE OJTHOTO M TOJILKO OJTHOTO M3 TIOJTHOU TPYMIIBI OTIapHO
HECOBMECTHBIX COOBITHIT (TUTIOTE3), HO 3apaHee HEM3BECTHO,
Kakasi IMEHHO M3 TUIIOTe3 HACTYIHT.

Cxema bepny/uiun

npenoaracT HajJuyre N OJJHOTHITHBIX ONBITOB (MCIBITAHUIT), B
Ka)XJIOM M3 KOTOPBIX BEPOSITHOCTH IOSIBIICHHUS COOBITUS A
SIBJISICTCSI MOCTOSIHHOM (paBHOW HEKOTOPOMY p).

CayyaiiHasi BeJIM4YMHA

X ecTh unciIoBas BCJIIMYNHA, KOTOPAasA B KaAXKIOM OIIBITC
MNPUHHUMACT OJJHO U TOJIBKO OAHO 3HAYCHUC, Hanepé)l HEHU3BCCTHOC
" 3aBUCAIICC OT CHy‘l&ﬁHHX ITPUYIHH.

JAuckperHoii Ha3bIBaeTCs
Takasi ciaydaiiHas BenuuHa X

, BCE BO3MOJKHBIE 3HaUYEHUSI KOTOPOU MOYKHO 3aIMCaTh B BUJIE
YHCJIOBOM MOCIIEIOBATEIbHOCTH (KOHEUHON HITH OECKOHEYHOH).

HenpepbiBHas ciryyaiiHast
BeJIMYMHA

X MPUHUMAET CILJIONIb BCE 3HAUEHUS U3 HEKOTOPOTO YHCIOBOTO
IIPOMEXKYTKA.

3akoH pacnpeneeHust
AUCKPETHOM c1y4aiHoi
BECJINYHNHbI

X eCTb COOTBETCTBUE MCXKIY €€ BO3MOXXHBIMM 3HAYCHUSIMU U
BCPOATHOCTAMH ITUX 3HAYCHUM.

Psan pacnpenesienus

ecTh Ta0JIHIIA, C TOMOIIBI0 KOTOPO# 3a/1aéTcs 3aKOH
pacropeieneHus.

DyHKIUA pacnpeaeIeHus

(naTerpanpHas GyHKIUA) COOTHOCUT KaxaoMy XI(-.; +.)
BEPOSITHOCTH COOBITHSI, COCTOSIIIIETO B MIPHHATHH BEIMYNHON X
3HAYCHHS JIEBEE TOYKH X.




Ili1oTHOCTH pacnpeneeHus

(muddepentmansHas GyHKIHS) HEMPEPHIBHON CIIyYaiiHOM
BEJIMYMHBI €CTh MPOU3BOAHASA (DYHKIIMU PACTIPEICTICHHS.

YucsioBble XapaKTEePUCTUKHA

CIIy4ailHON BENUYUHBI X — 3TO Mamemamuyeckoe 0xcuoanue
M(X) («cpennee 3HaucHue»), oucnepcus D(X) (creneHb
paccessHUS 3HaYCHHI X OTHOCHTEIHHO MaTEMaTHYECKOTO
OKUJIaHUS) U CpedHee Keaopamuueckoe omkionenue S(X ) =
D(X).

Bbi0opka

(BBIOOpOYHAsI COBOKYITHOCTB) €CTh MHOYKECTBO O0OBEKTOB
Clly4aifHO OTOOpaHHBIX U3 OOJIBIIEr0 MHOKECTBA (Ha3bIBAEMOT0O
reHepaJIbHOH COBOKYITHOCTBIO).

O0béM BbIOOPKH

€CTh KOJIMYECTBO OTO6paHHBIX 00BEKTOB.

Bapuanrtsl

— 3T0 HabJI0JaeMble 3HaYCHHsI KOJTMYECTBEHHOTO MPU3HAKa
(3HayeHUs CITydaitHON BEIMYMHBI, KOTOPBIMH XapaKTEPU3YIOTCS
00BEKThI BEIDOPOYHON COBOKYITHOCTH).

Yacrora BApHAHTBI

— YHKCJIO, IMOKA3bIBAOIICC, CKOJILKO pas3 Ha6JHOI[aJIOCI) B
BBI60pO‘IHOI>i COBOKYIIHOCTH JaHHAS BapHWaHTA.

Crarucruyeckoe
pacnpeneneHue BbIOOPKH

€CTh COOTBCTCTBHUEC MCIKAY BapHaHTaMH U COOTBCTCTBYIOLIIUMHU UM
3HaAa4YCHUAIMU 4aCTOT.

BapuanuonHslii psij

€CTh TabJIHIIA, C TIOMOIIBI0 KOTOPOH 3a1aéTCsl CTATUCTHYECKOES
pacripeiesieHue.

OTHOCUTEJLHASA YacTOTA

Ha0JIr0JaeMoro 3HaueHUs (BapUaHThl) €CTh OTHOIICHHS
COOTBETCTBYIOLICH YaCTOTHI K 00bEMY BBIOOPKH.

Mopna (Mo) ectb BapuaHTa, UMCIOIIAs HAMOOJIBIIIYIO YaCTOTY.

Meaunana (Me) — 3TO 3HaYeHHE, COOTBETCTBYIOIIEE CEPEIUHE
BapHAIIOHHOTO psijia.

Paszmaxom BapbUpOBaHUs R HAa3bIBAIOT Pa3HOCTh MEXKAY HauOoNbILIEH 1

HaVMEHbILIEH BApUAHTOM.

Bui0opounas cpenHss

(xB) ecth cpenHee aprdMeTHUECKOE BCEX HAOMIOAaeMBbIX (B
BBIOOPKE) 3HAYCHUH.

Boi0opounas aucnepeust

(DB) ecTh XxapaKTepUCTHKA PACCESTHHS HAOIIOAaeMbIX 3HAUCHHI
OTHOCHTEJIBHO UX BBIOOPOYHOM CPETHEH.

Touyeuynas oneHka napamerpa

g €CTb €ro HpI/I6J'II/I)KéHHOG 3HA4YCHHUC q*, KOTOpasa OnpeCACIACTCA
OJITHUM YMCJIOM; UHmEPBAIbHAA OUECHKA ONIPCACIIACTCS ABYMsI
YHUCJIaMH — KOHIIaMU UHTEpBajia.

JloBepUTeIbHBIH HHTEPBAJ

€CTh UHTEPBAaJl, KOTOPbIi MOKPBIBaeT (COACPIKHUT) mapameTp ( ¢
3aJJaHHOM HAIEKHOCTBIO (JIOBEPUTETBHOM BEPOSITHOCTHIO) J.

MeToa HAMMEHBIINX
KBa/JIpaToB

— MCTOA IMOJTYYCHHA TOUCYHBIX OLICHOK ITapaMETpPOB
3aBHUCHUMOCTH, BBISIBJICHHOM OKCIICPUMCHTAJIbHBIM HYTCM
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BOITPOCHI K JTUPPEPEHIIUPOBAHHHOMY 3AYETY
10 TUCIUIUINHE
EH.01 MATEMATHUKA
OCHOBHOI1 podeccuoHaNbHON 00pa30BaTeIbHOM MPOrPaMMBbI
JUTSL CHIEIUAIbHOCTH

38.02.01 Dxonomuka u OyxrajaTepckui yder (10 0Tpac/isim)

Cucrema JMHEHHBIX ypaBHeHHIA. MeToa oOpaTHol MaTpullel. @opmynbel Kpamepa. Meron
l"aycca.

IIpenen pynxuuu B Touke. OCHOBHBIE TEOPEMBI O IIpEIeNax.

[Ipenen GyHkuuu npu X, crpeMsiieMcs K OECKOHEUHOCTH.

3ameuaTenbHble npenensl. Huco e.

HenpepbIBHOCTh (DyHKLIMU B TOUKE U HA IPOMEXKYTKE.

Touka HenpepbIBHOCTU (PYHKIUH.

Touka pa3pbiBa pyHKIMH. CBONHCTBA HENPEPHIBHBIX (YHKLUH.

[Ipupamenue aprymenra. Ilpupaiienue pyHkuun.

[IpousBoanas pynkuuu. Juddepenunan GpyHkiuu.

I'eomeTpuyeckuii cMbICI MPOU3BOIHON. MeXaHUYECKUI CMBICI IIPOM3BOIHOM.

Tabnuua npon3BOIHBIX.

[TonsTre cnoxHoit pynkuuu. [Ipon3BoaHast CIOXKHON HYHKIIUH.

Cxema uccienoBanusi (PyHKIMH.

Ob6nacTb omnpeneneHus QyHKINU.

MHoXecTBO 3HaYeHUH (YHKLUU.

YerHocTh M HeyeTHOCTh GyHKuuU. Hymm dyHximu.

[IpomMeXyTKH 3HAKOIOCTOSHCTBA (DYHKIIMH.

Bospacranue u yObiBaHue (DYHKIMH, MPABUIO HAXOXKACHUS MPOMEKYTKOB MOHOTOHHOCTH.
Touku sxcTpeMyma (yHKIUH, IPABUIO HAXOXKIECHHS SKCTPEMYMOB (PYHKITUH.
[Ipon3BoiHbIE BBHICIIUX TOPSAKOB.

@U3HYECKUNA CMBICI BTOPOU IPOU3BOJHOM.

HccnenoBanue GyHKIMY C TOMOIIbIO BTOPOIl TPOU3BOAHOM.

[IepBoobOpaznas.

Heonpenenennslii uHTErpal.

OcHOBHBIE CBOMCTBAa HEONpEEICHHOr0 MHTerpana. Tabiuia HeonpeneneHHbIX HHTETPaioB.
MeTo1pl HHTErpUPOBAHUS: METO]T HEMOCPEICTBEHHOI'O NHTETPUPOBAHMSI; METO/1 3aMEHbI
MepEeMEHHOH (METO/ OJICTAHOBKH ); METO/1 MHTETPUPOBAHUS 110 YACTSIM.

OnpeneneHHbli HHTETPAJL.

[lonsiTMEe MHTErpaIbHON CYMMBI.

JlocTaToyHOE YCIIOBUE CYIIECTBOBAHUS OIPE/IETICHHOI0 HHTETpajia (MHTErpUPYEMOCTH
GyHKIHN).

OcHOBHbIE CBOWCTBA OMPEEIEHHOT0 HHTETpaa.

['eomeTpuyeckuii CMbICT OMPEIETEHHOI0 MHTErpaa.

MeTo/1p1 BIYHMCICHUS OIIpeIeeHHbIX nHTerpanoB. ®opmyna Hetotona-JleiiOnuma.
I'eomeTpuueckue u pusnueckre NpUI0KEHUs ONPeIeICHHOT0 HHTErpaa.

@DyHKINN HECKOJIBKUX [TEPEMEHHBIX. YacTHbIE TPOU3BOHBIE.

[Tonsarue nudepeHnanbHOro ypaBHEHuUS.

OoOm1ee u yactHoe perieHue udepeHInaIbHOr0 ypaBHEHHs.

3anauu, npuBoAsIMeE K U (epeHIINaTbHBIM YPAaBHEHHSIM.

Mertopb! perieHust 1uddepeHIHanbHbIX YpaBHEHUH.

[TonsiTre uncnoBoro psaga. CXoaUMOCTh U paCXOAUMOCTb YHCITIOBBIX PS/IOB.
Heo06xoauMelii MpU3HAK CXOUMOCTH psia.
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[Ipu3nak cpaBHEHUS.

[Tpuznak /lanambepa.

[TonsTre 3HaKOUEpELyIOIIErOcs psa.

[Tpusnak cxogumoctu JleiOHuIA.

AGConI0THAs ¥ yCIIOBHAS CXOAMMOCTD 3HAKOIIEPEMEHHOT'0 Psija.

@OYHKIMOHAIbHBIE PSIIBIL.

CreneHHbIEe PSAIBL.

OO65acTb CXOAUMOCTH CTEIEHHOTO PAa.

Paznosxenue sneMenTapHbIx GyHKIMIA B psii MakiopeHa.

[TonsiTue coObITHS.

JlocToBepHbIE, HEBO3MOXKHBIE, COBMECTHBIE, HECOBMECTHBIE, MPOTHBOIIOJIOKHBIE COOBITHSI.

Kitaccnueckoe onpenenenne BEpOsSTHOCTH.

Teopema crokeHust BEpOSTHOCTEH.

€eopemMa YMHOKEHHUSI BEPOSITHOCTEN.

CrnyuaiiHas BeIMYMHA.

JluckpeTHas U HeNpepbIBHAS CllydyalHbIE BETUYHHBI.

3aKkoH pacrmpeneneHus: JUCKPETHON CIIydailHOW BETUYHHBI.

WuterpanbHas QpyHKUMS pacripeneneHus HEPEPbIBHON CTydaitHON BeTMYUHBI.
Maremarnyeckoe OXUJaHUE NUCKPETHOW CIy4alHOU BEJIIMYUHBI.
OTKJI0HEHHUE CIIy4aliHON BEJIUYHHBI.
Jucniepcrst TUCKPETHOW CIIy4YalHOW BEJIUYMHBI.
Cpennee KBaJpaTUUYHOE OTKJIOHEHUE CITy4allHOM BEJTMYUHBI.
[ToBTopHas u 6Ge3moBTOpHAs BRIOOPKH. Penpe3enTaruBHas BEIOOpKa

['eomeTpuueckoe pacnpeneneHue JUCKPETHOM CIlydailHOW BEJTMYUHBI

CraTucTuueckoe pacipeieeHle BHIOOPKU

dopmyna 175 BEIYUCICHUS JUCTIEpCUu (Teopema)

MeTto cyMM U1 BBIYHUCIIEHUS! BBIOOPOUHBIX CpEIHEN U TUCIIEpCUn

[lepecTaHOBKH, pa3MeILIEHHS], COUYETAHUS.

@yHKIUA pacnpeieseHus, €€ CBOMCTBA.

VYcnoBHas BEPOATHOCTb.

I'enepanbHas 1 BEIOOpOYHAS CPETHHUE.

BeposiTHOCTB MOSIBIEHUS XOTSI ObI OTHOT'O COOBITHS.

Cratuueckass mnpoBepka rumote3. [IpoBepka TUIOTE3bI O HOPMAIbHOM pacHpeesieHun

re’HepanbHoi coBokynHoctu. Kpurepuit cornacus Ilupcona.

I'pynnoBas u obmias cpeaHue.

ITokazarenpHoe pacnipenenenue HCB.

['enepanbHas 1 BEIOOpOYHAS TUCTIEPCHUU.

8. Ungpopmayuonnoe obecneuenue peanuzayuu npozpammol

Jns peanuzanuu nporpaMMmbl OMOIHOTeUHBIH (OHA (QuiIMana MMeeT TIe4yaTHble W /WIu

AJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI, PEKOMEHAYEMbIE JIsi UCIIOIb30BaHUS B 00pa30BaTEIHLHOM
mporecce

3.

Ocnognas numepamypa

Boromonos, H. B. Anre6pa u Hadana aHanu3a : yaebHOe mocobue AJis CpeTHEro
npodeccuonanpHOro oopazosanus / H. B. bBoromonoB. — Mocksa : M3natenscTBo FOpaiiT,
2019. — 240 c. https://biblio-online.ru/bcode/428057

[Totanos, A. I1. Jluneiinas anredpa 1 aHaTUTHYECKasi TEOMETPHS : YU€OHUK U MPAKTUKYM IS
cpenHero npodeccruonaibHoro oobpazoBanus / A. I1. IToramos. - MockBa : M3naTenscTBo
FOpaiit, 2019. - 310 c. https://biblio-online.ru/bcode/437430

Dnexmponnsie pecypcol
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Jononnumensnasn r1umepamypa

Jlapun, C. B. Anre6pa: MHOTOWICHHI : y4eOHOE MOCOOHUE I CpeaHero mpodecCHoHaTbHOTO
obpaszosanus / C. B. JlapuH. - 2-e uzn., ucnp. u gon. - Mocksa: Uznarenscto KOpaiit, 2019. -
136 c. https://biblio-online.ru/bcode/441555

I'mypman, B.E. Teopust BepoATHOCTEHI M MaTeMmaTH4ecKas CTATUCTHKA : YYEOHHMK JUIS
cpennero mpodeccuonanbHoro obpasomanus /B.E. 'mypman. - 12-e wu3m. -  Mockaa:
WznarensctBo FOpaiit, 2020. - 479 c. https://urait.ru/bcode/450808

Kpemep, H.III. DnemeHThl nuHEHHON anreOphl: y4eOHWK W TPAKTUKYM JJII CPEIHETO
npodeccuonanbHoro obpazosanus / H. 1. Kpemep, M. H. ®punman, W. M. Tpumms; nox
penakuueit H. I11. Kpemepa. - 2-¢ uzn., ucnp. u goim. - Mocksa: MznarensctBo FOpaiit, 2020. -
422 c. https://urait.ru/bcode/450697
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