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ITosicHUTENBLHAA 3aNIHCKA

Metoanueckre peKOMEHJaluy 110 OPraHU3alMi U BBIOJHEHUIO CAMOCTOATENIBHOM pa-
OOTHI, SBJIAIONIUECS YacThl0 Y4eOHO-METOINYEeCKOro Komruiekca no aucuuminae EH.01 «Ma-
TEMaTHKa» COCTABJICHbI B COOTBETCTBUH C:

1. depepanbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTENbHBIM CTAHIAPTOM IO CHEIUATbHOCTH
44.02.01 [JomkonpHOE 00Opa30BaHHME;

2. PabGoueit mporpamMmoni yaeOHON JUCITUTUIMHBL,

3. JlokanbupiMu aktamu HoBI'Y.

Mertoanyeckue peKOMEHJAlMKM BKJIKOYAOT BHEAYAUTOPHYIO paboTy CTYIEHTOB, Npeny-
CMOTpPEHHYI0 pabouei mporpaMmoi y4eOHOW AUCHUIUINHBI B 00bEME 24 4acoB.

dopMaMu BHEAYTUTOPHOH CaMOCTOSATENBHON PalbOTHI SBISIIOTCA: M3yUYEHHE TEOpEeTHde-
CKOT0 MaTepualla, BBIIOJHEHHE JOMALIHUX MPOBEPOUYHBIX U KOHTPOJIbHBIX PabOT, HaUCAHUE
pedepara.

B pe3ynbraTe BBINOIHEHUS CAMOCTOSTENLHONW pabOThl  00y4YarOLIMiics JOKEH:

yMeTh:

- IPUMEHATh MaTeMaTHYeCKHUe 3HAHMS M YMEHUs IMPHU PeUIeHUH 3adad mnpodeccuoHanb-
HOM JIeSITCIIbHOCTH,

3HaATb:

- 3HAYCHUE MAaTEMAaTUKU B MPOPECCHOHATBHON JCSITSILHOCTH U IIPU OCBOCHUU OCHOBHOM
npodeccuoHanbHOM 00pa30BaTEILHOM MPOTPaAMMBIL;

- OCHOBHBIE MaTEMaTHYECKHE METOJbI PEIICHUs MPUKIAIHBIX 3a/1a4 B 00J1acTu mpodec-
CHOHAIILHOM JESITCIHFHOCTH,

- OCHOBEI TCOpHUU BepOﬂTHOCTeﬁ 1 MaTEeMaTUYCCKOM CTaTUCTHUKHU.



TemMaTuyecKuil IJIAH U co/iep:KaHUe Y4eOHOM TUCIMILTHHBI

Mamemamuxa
HanmenoBanmue pasnesioB u TeM | Cojaep:kaHue y4eOHOro0 MaTepuasa, 1ad0paTopHblie padoThl M NpaKkTHYecKHe 3aHATHSA, | O0beM | YpoBeHb
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4acoB | OCBOEHUS
1 2 3 4
Paznen 1. DjieMeHTBI JIOTHKH 22
Tema 1.1. MHOxecTBa U onepa- Conep:xkaHue y4eOHOT0 MaTepHasa 2 1,2,3
MU HAJT HUMU [Tonsitue MHOXkecTBa. OTHOIIECHUSI MEXK Ty MHOKecTBamu. [loamHokecTBO. PaBHbie MHOKECT-
Ba. [lonmMHoxecTBO. Onepanuu Hajg MHOKecTBaMu. [loHsiTre pa3OueHnss MHOKECTBA Ha KJlac-
cel. /lekapToBO YMHOXEHHUE MHOKECTB
IIpakTuyeckoe 3ansaTue Ne 1: 2
N300pakeHne OTHOMICHUI MEX Ty MHOXKECTBAMU TIPH TTOMOIIM KPYroB Ditiepa.
CamocrositesibHasi padora Nel: PereHne npakTHYECKUX YIIPAKHEHHH 110 TEMe. 2
Tema 1.2 TexkcroBas 3amaua Coaep:xanue yueOHOIro MaTepuaJia 2 1,23
TekctoBasi 3aiauya, ee cocTaBHble 4yacTu. [Ipuembl ananuza conepkanus 3anadr. CrocoObl
NOMCKa penieHus 3a1a4u. MoenrpoBaHue
IIpakTuyeckoe 3ansaTue Ne 2: PernieHne TeKCTOBBIX 3a/1a4. 4
CamocrositesibHas padora Ne2: [logOop pa3aMvHBIX THIIOB 3ajad. 2
Tema 1.3 Dnementsl komOuHato- | Comep:kaHue y4eOHOro MaTepuasia 2 1,2,3
PUKU U MaTeMaTudeckoi ctaThu- | OCHOBHBIE MOHATHS KOMOMHATOPHKHU: MEPECTAHOBKH, COYETaHMs, pa3melneHus. OCHOBHOM
CTUKH 3aKOH KOMOWHATOPHUKHU. 3a/layd MaTeMaTHU4ecKou cTaTUCTUKU. OCHOBHBIE MOHSATHS. Bb10O-
pounblii Metoa. Ctatuctruueckas 00paboTka HH(OPMaLUU U Pe3yIbTaTOB UCCIEIOBAHUS
Ipakruyeckoe 3ansrue Ne 3: 2
BrimonHenue ynpakHeHU Ha IpuMeHeHne GopMyIl Yrciia IepecTaHOBOK, COUEeTaHUH, pas-
MEIICHUH; BHIIOJHEHNE YIPAKHEHUH Ha IpuMeHeHne ouHoMma HeloToHa
CamocrosiTesibHasi padoTa Ne3: 4
Pemenue 3ana4 u ynpaxxHeHH 1o o0pasiy.
Brinmonnenue pacueTHo-rpadudeckux padorT.
Pasnen 2. HatypaJjbHble yucia u HYJIb 29
Tema 2.1. Ilonstue HatypansHoro | Copep:kanue y4eOHOro MarepuaJia 2 1,2,3

qucia

Dranbl pa3BUTHS MOHATUS HATYpPaJIbHOTO YKCIA U HYJsA. AKCHOMaTHYECKOe MOCTPOCHUE CHC-
TEMbI HATYpaJIbHbIX YuCell. TeopeTUKO-MHOKECTBEHHBINM CMBICII HATYPAJIbHOI'O YHCIA.




CamocrtosiTeibHast padota Ned:
IToxroroska coOOIIEHUH 10 TEME.

Tema 2.2 CucTEMBI CUUCICHUA

Coaep:xanue yueOHOTro MaTepuaJia
[To3uMoHHbIE M HETO3UIIMOHHBIE CUCTEMbl CUHMCIIEHUS. 3alKCh YUCIA B MO3UIIMOHHON CHC-
teMe cuucieHus. [103ulmoHHbIe CUCTEMbl CUUCIICHHS], OTIMYHBIC OT AECSITHUHON

1,2,3

IIpakTuyeckoe 3ansaTue Ned:
I[eﬁCTBI/Iﬂ Haag 4ucCJIaMH B ITO3UIITMOHHBIX CUCTEMAX CUHCIICHHUA, OTJIMYHBIX OT I[eCﬂTHqHOfI.

CamocrosiTesibHas padoTa Ne5:
CocraBieHne TE3UCHOTO IJIaHa TI0 MaTepHraliaM JICKIUA.

Tema 2.3. IIpaBuna npubnnxeH-
HBIX BBIYHCICHUH

Coaep:xanue yueOHOro MaTepuaJia
[TpaBuina npuOIMKEHHBIX BBIYUCICHUN. BhIIOTHEHNE PUOIMKEHHBIX BEIYUCIICHHH

1,2,3

IIpakTHyeckoe 3aHsATHE No5:
BeinosnHenne npuOIMKeHHbIX BEIYUCICHHUHN.

CamocrosiTeibHasi padota Ne6: BrimosnHeHre MpruOIMKEHHBIX BHIYHCICHUH.

Tema 2.4.BenuuuHbl U UX U3Me-
peHue

Coaep:xxanue yueOHOro MaTepuaJia

Ilonstue Benuuunel. Ilonstue HU3MCPCHHA BCIIMYMUHBI. I/ICTOpI/Iﬂ CO3JaHus CUCTEM CIAHNHUIL
BeNMuUMHBL. J[TuHa oTpeska u ee usmepenue. [lnomans ¢urypsl u ee usmepenue. Macca tena
H €€ U3MCPCHMUC. HpOMe)KyTKI/I BPEMCHHU U UX U3MCPCHHUC. 3aBUCUMOCTH MCXKAY BCINYNHAMU

1,2,3

IpakTnyeckoe 3ansiTue Ne6:
M3Mepenue JUIMHBI OTpe3Ka, MIoaau GUrypsl, Macchl Tella, IPOMEXKYTKOB BPEMEHH.

CamocrosiTeibHasi padota Ne7:
[TonGop ynpakHeHUH 1O TEME.
Cucremaru3anys BeIMUYMH U €AMHUIL] UX U3MEPEHMUSL.

Pa3nea 3.I'eomeTrpuueckue Gurypsl

15

Tema 3.1 'eomerpuueckue ury-
PBI Ha TUIOCKOCTH

Coaep:xanue yueOHOro MaTepuaJia
W3 ncrtopuu BO3HUKHOBEHUS U pa3BUTHA reoMeTpun. CBONCTBA TeOMETpUYEeCKUX (puryp Ha
I0CKOCTH MHOTOyronsHukn. OKpy>KHOCTD. [lapaniensHble U epHneHInKYISPHbIE IPSMbIC

IIpakTuyeckoe 3ansaTHE N 7/:
[TocTpoeHue reoMeTpuyeCcKux QUryp.
ITpeoOpa3oBaHue reOMETPUIECKUX QUTYD.

CamocrosiTeibHasi padoTa Ne8:
Pemienne BapuaTUBHBIX 33/1a4 U yIPaKHEHUI.
AHaJIU3 aKCMOMATHK, MTOJIOKEHHBIX B OCHOBY Y4€OHHMKOB I'€OMETPHUH.

1,2

6




Tema 3.2. 'eomerpuueckue hu- Copaepxxanue yueOHOIro MaTepuasa 2 1,2
I'YpbI B IPOCTPAHCTBE CpoiicTBa reoMeTpuyecKux (uryp B npocrpancTse. MHororpanHuku. Tena BpalieHus
IIpakTnyeckoe 3ansiTue Ne8: 4
[TocTtpoenue reomerpuyeckux GUryp B IpOCTPAHCTBE.
[TpeoOpa3oBaHue reOMETPUIECKUX UTYD.
CamocrosiTesibHas padoTa Ne9: 2
M300paxenHre MpoCTPaHCTBEHHBIX (DUTYP HA TIIOCKOCTH.
Bceero: 66

HJ'IH XapaKTCPUCTHUKU YPOBHI OCBOCHUS yqe6Horo MaTepHrajia UCIIOJIb3YIOTCA CICAYIOIIUC 0003HAYEHU:

1 — o3HakoMuUTeNbHBIN (Y3HABaHHE paHEe U3YUCHHBIX OOBEKTOB, CBOMCTB);

2 — penpoayKTUBHBII (BBIIOTHEHHUE JIEATEIHHOCTH 1O 00pa3ily, HHCTPYKIIUU WU TIOJ] PYKOBOJICTBOM)

3- IIpOIlyKTI/IBHin/i (HJ'IaHI/IpOBaHI/IC H CaMOCTOATCIIbHOC BBIIIOJIHCHUC JACATCIIbBHOCTH, PCIICHUC Hp06HeMHBIX 3anaq)




Conep:kanue caMoOCTOSATEIbLHOH PadoOThI

Pasznea 1. DiaeMeHTBI JJOTUKHA
Tema 1.1. MHOkecCTBa U onepaliiy HaJl HUMHU

CamocrositesibHast padora Nel (2gac.) Bueaynuropnas
Pemrenne mpaktHyeckux ynpaxxHeHuit no reme «MHOKECTBA U ONEpALlMKU HAJ HUMK

Ilens paboThI:

®  CHUCTEMaTU3UPOBATh 3HAHUA O MOHITHH MHOXECTBa, (OPMHUpPOBAHUE YMEHUIN ONpPENENsITh U
WUTIOCTPUPOBATH OTHOILICHUE MEXKIY MHOKECTBAMHU.

®  3aKpEenuTh TEOPETUUYECKUN MaTepHUal 1o TeMe

° OBJIAZACTh YMCHHAMHU WIUIIOCTPUPOBATH KPyraMu Sﬁnepa MHOXECTBA U OTHOLICHHA MCKIY
MHOXECTBaMU.

CTyaeHT 10KeH:

3Hamb. TIOHSATUE MHOXECTBA, OMPEIENIATh OTHOIICHUE MEX/1y MHOKECTBAMH.

YMemb. BBIIOJHATH ONEPAllUU HaJ MHOXKECTBAaMU: IepeceueHue, oObeAMHEHHE, pa3HOCTh, J0-

MOJIHEHHE, WIUTIOCTPUPOBATH KpyraMu Diljiepa MHOKECTBA U OTHOIICHUS MEXK1Y MHOKECTBAMU.

Conep:kanue 3a1aHNH:

Ykazanue 1

N3yunre TeopeTUUeCKUil MaTepuall
Ykazanue 2

PaccmoTpute npumepsr:

[Tpumep 1.Ilycts A — MHOXKECTBO pa3ITUYHBIX OYKB B CIIOBE «MaTeMaTHKay», a B — MHOXecCT-
BO pa3NUYHBIX OYKB B CIIOBE «cTepeoMeTpus». Haiitu nepecedenue u 00beIMHEHNE MHOKECTB
A u B.

Pemenwue. 3anumem MHOXKecTBa A u B, mepeuncnuB ux sneMeHTol: A = { M, a, m, e, u,
k},B={c m, e p, o m u 2} BykBbl M, m, e, u IPUHAIJIEKAT U MHOKECTBY A, U MHOXKECTBY
B, noaTomy oHM BOHIYT B epeceueHue 3Tux MHoxkecTB: ANB = { m, m, e, u }. B o0benunenue
ATUX MHOKECTB BOMIYT BCE IIIEMEHTHI MHOXECTBA A U HECOBIMAJIAIOLIUE C HUMHU DJIEMEHTHI U3
MHOKecTBa B: AUB={m a,m, e u ¢ p, o 1}

[Tpumep 2.B knacce aHMMACKUN A3bIK U3YYaOT 25 YeNOBEK, a HEMELKHI — 27 YeloBex,
npudeM 18 JyenoBek U3ydaroT OJHOBPEMEHHO AHTTIMNCKUM U HEMEUKNHN s3bIKH. CKOJIBKO BCETO
YeJIOBEK B KJIACCE U3Y4aroT 3TH MHOCTpaHHbIE s3bIKN? CKOJIBKO UEIOBEK U3y4aroT TOJIBKO aHT-
auiickui A3bIK? ToabKO HEMEUKHUN A3BIK?



Pemenue Yepe3s A 0603HaUNM MHOKECTBO HIKOJHHUKOB, U3yUYaIOIINX aHTJIUHCKHUHA
S3bIK, yepe3 B — MHOXKECTBO IIKOJIBLHUKOB, M3YyYaroluX HEMEIKHH s3bIK. MI300pa3um oty
CUTYaIMIO C IOMOIIbIO uarpaMMel. JIBa si3pIka U3ydaroT 18 MIKOJBbHUKOB, IOCTAaBUM 3TO YHCIIO
B IIepeceYeHrEe MHOKECTB A U B. AHIIIMICKUI S3BIK M3y4alOT 25 4eJI0BeK, HO cpeu HUX 18 ye-
JIOBEK U3YYarOT U HEMELIKUM SA3bIK, 3HAUYUT, TOJIBKO AHTJIMMCKUAN SI3bIK U3Y4alOT 7 YEIOBEK, YKa-
JKEM 3TO YMCIIO Ha Iuarpamme. Paccyxiast aHaloru4Ho, moiay4uM, YTO TOJBKO HEMELKUH S3bIK
u3yyaror 27 — 18 = 9 uenosek. [lomectuMm 1 3TO UKCIO HA IUarpamMmy. Teneps U3BECTHO KOJIHU-
YECTBO AJIEMEHTOB B KaX/10M 4aCTU MHOXECTB, M300paKeHHBIX Ha nuarpamme. UtoObl oTBe-
TUTh Ha IVIaBHBIN BOIIPOC 33J1a4M, HY’KHO CIIOKUTh Bce uncia: 7 + 18 + 9 = 34. Otser: 34 ueno-
BEKa B KJIACCE U3y4al0T HHOCTPAHHBIE SA3bIKU.

[Ipumep 3. A— MHOXKECTBO HATypaJbHBIX YHCEN, KPaTHBIX 3, B — MHOXKECTBO HATY-
pasIbHBIX YKCEN, KpaTHBIX 5. 3a7aTh ONMMCAaHUEM XapaKTePHUCTUICCKOIO CBOMCTBA MHOXKECTBO A \
B u Ha3Bath Tpu yKcia, TPUHALICKAIIUX STOMY MHOXKECTBY.

P e e uue. [1o onpenenenuio pa3HOCTh JAHHBIX MHOKECTB COCTOUT U3 HATYpPaJIbHBIX YH-
cell, KpaTHBIX 3 U He KpaTHBIX 5. [Toaromy pasHocTu MHOKecTB A u B npunaanexar yucna 9,
24, 33.

Ykazanue 3
Brlnonnure 3a1aHus;

1. OGpa3yiite Bce MOAMHOXKECTBA MHOKECTBA OYKB B CJI0BE «TOPr». CKOJIBKO IMOJMHOKECTB
MOJIy4UII0Ch?

2. Jlausl muoxectBa 4 ={1,2,3,45,6,7,89} u B={24,5,7,10 }. Haiinute @AUB, 4
NB, A\B,B\A.

3. H3BecTHO, YTO A — MHOXKECTBO aKTUBUCTOB KJjacca, B — MHOKECTBO CIIOPTCMEHOB
kiacca. Chopmynupyiite ycnoBus, npu KoTopbix: a) A NB=0 6)A U B=A

4. Tlyets X={x EN/1<x< 12}. 3anaiiTe ¢ MOMOIIBIO TIEPSUHCICHHUS CIACTYIOIIHNE €T0
MIOIMHOKECTBA!

A — TTOIMHOKECTBO BCEX YETHBIX YUCEIT;

B — mogMHOkeCTBO BceX HEYETHRIX YMCEN;

C — mOIMHOKECTBO BCEX YMCEII, KPATHBIX 3;

D — momMHOXKECTBO BCEX YMCETI, SIBSIOMNUXCS KBAApaTaMu;
E — moIMHOECTBO BCEX MPOCTHIX YUCE.

B xakux OTHOIIIEHUAX OHU HAXOIATCS?

5. I/IS MHOXECTBa N BbBIACINIIN IBA ITIOAMHOKECTBA: A - IIOAMHOXKECTBO HaTypaJ'II)HI)IX qu-
CeJl, KPaTHBIX 5, U B — MOAMHOXECTBO HATYpallbHBIX 4Hcen, KpaTHeIX 2. [locTpoiiTe kpyru
Ditnepa st mHOKecTB N , A, B ; ycTaHOBHUTE, HAa CKOJBKO MOMApHO HETEPECEKAIOMUXCS
MHO>KECTB MPOU30ILIO0 pazdoreHne MHOKecTBa N ; yKaXUTe XapaKTepUCTHUECKHUE CBOMCTBA
3TUX MHOXECTB

TpeGoBanus k pe3yjabTaram padoThbl:

[TuceMenHas pabota, opopmiieHHas HA TBOWHOM JIMCTKE B KJIETKY.
MeToanuyeckue peKOMeHIAUH

HpI/I BBITNIOJIHCHHUH 3aJaHUA HCHOHLByﬁTe OCHOBHBIC OTHOIICHUA MCKIY MHOXKCCTBAMU



Kpurepun onenkm.
Onenka “S” (OTIIMYHO) CTABUTCS, €CIU:
- 3aJITaHKE BBINOJIHEHO aKKYpaTHO, B IIOJIHOM 00BbEME, B YKa3aHHBIE CPOKH;

- 33/1a4M PeIIeHbl MaTEMaTUYECKH TPAMOTHO, IIPUBEICHBI KpaTKue 000CHOBaHHMS Mpoliecca
PELIEHUs CO CCBUIKON Ha COOTBETCTBYIOILME BONPOCHI TEOPHH.

Orenka “4” (XOpoI1I0) CTaBUTCS, €CIIN:

- 3aIdHUC BBIIIOJIHCHO AKKYPATHO, B IIOJIHOM 06"béMe, B YKa3aHHBIC CPOKH, HO pa60Ta CO-
ACPIKUT HC3HAYUTCIIbHBIC IOMAPKU;

- 33/1a4M peIIeHbl BEPHO, HO JOMYIICHBI HEJJOYETHI M HETpyOble OMMOKH, K KOTOPBIM OTHO-
CSTCS ONMCKH, HEIOCTaTOYHOCTh WM OTCYTCTBUE MOSICHEHUH, 000CHOBAaHU B PELICHUSX.

Ornenka “3” (y1OBIETBOPUTEIIBHO) CTABUTCS, €CIIH:

- HapYIICHBI CPOKH, 3aJJaHKE BHIMOJIHEHO HE B MTOJIHOM 00BbEME;

- pelleHHE 3aj1a4u COACPKUT HETOUETHI M HErpyOble ONIHOKH.

Onenka “2” (HEeYJOBIETBOPUTEIHHO) CTABUTCSI, €CIIH:

- HapyIIEHbI CPOKH, 3aJJaHKE BHIMOJIHEHO HEOPEIKHO, HE B TIOJTHOM 00BEME;

- peIICHUC 3aaa4 COACPIKUT FPY6I>IC OI_I_II/I6KI/I, KOTOPBIC O6Hapy)KI/IBaIOT HE3HAHUC CTYACH-
TaMH OCHOBHEBIX IOHSITHI MaTeMaTHYECKON CTaTUCTUKU U HCYMCHHC UX NPHUMCHATH, HC3HAHHC
HpI/IéMOB PCUICHUA 3a/1a4, a TAKIKC BbIYUCIINTCIIbHLIC OIIIMOKH.

Cnucok pekoMeH/IyeMoii TuTepaTyphbl:

1. Jopodeesa, A. B. Maremaruka : yueOnuk mia CIIO / A. B. JlopodeeBa. — 3-e u3f.,
niep. u gor. — M. : U3marensctBo IOpaiit, 2019. — 400 c. — (Cepus : [IpodeccuonansHoe 00-
paszoBanue). Pexxum fgocryma: https://biblio-online.ru

2. JIuneiiHas anreOpa ¥ aHAIMTHYECKAs TEOMETPHUS : YYSOHUK M TIPAKTUKYM TS CPe-
Hero npodeccuonanbHoro oopazosanus / E. I'. [Inotaukoa, A. I1. UBanos, B. B. Jlorunoga,
A. B. Mopo3osa ; nog penakuueit E. I'. [InotHukoBoii. — Mocksa : U3narensctBo FOpaiir,
2019. — 340 c. — (TIIpodeccuonansHoe oOpa3zoBanue). Pexxum nocryna: https://www.biblio-
online.ru/bcode/430699

3. CaburoB, U. X. JIuHeliHas anreOpa U aHAIMUTHYECKAs] TEOMETPHS : YU4eOHOE IMOCo-
oue s cpeaHero npodeccuonansHoro oopazosanus / M. X. Cabutos, A. A. MuxaneB. — 2-
e u3a., ucnp. u jpon. — Mocksa : U3natensctBo HOpaiit, 2019. — 258 c¢. — (IIpodeccuo-
HabHOE 0OpazoBanue). Peskum mocryma: https://www.biblio-online.ru/bcode/442293

4. Cenpix, 1. FO. MaTemaruka : y4eOHMK U MPAKTUKYM JUIS CPEAHETO MPOPEeCCHOHATb-
Horo obpazoBanus / U. FO. Cenpix, 1O. b. I'pebenmnukos, A. 1O. IlleBeneB. — Mocksa : U3na-
tenscTBO [Opaiit, 2019. — 443 c¢. — (IIpodeccuonanpHoe obpazoBaHue). Pexum mocty-
ma: https://www.biblio-online.ru/bcode/433707

5. Croitnona JI. I1. Maremaruka. Y4eOHUK JUI CTYy[. BBICIIL I€J. y4eO. 3aBeJCHUN U Iie-
JAarormyeckux koJutemxeit. - M.: M3parensckuil neHtp «Akagemusi», 2019r. (M 371€KTpOHHBIH
BapHaHT)

6. Hamasa A.A. Marematuka: Yueonuk.— M.: ®OPYM: UH®PA-M, 2019.- 544c¢. (Ce-
pus «IIpodeccronanbHoe 06pazoBaHuey).

Wurepuer-pecype http://www.mathematica.ru

Pa3zgen 1. Dj1eMeHTHI JIOTUKH
Tema 1.2 TekcroBas 3amaua

CamocrosiTesbHast padora Ne2 (2gac.) BueaynuroppHasi
[TonGop pa3nuyYHBIX TUIIOB 3a/au.
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I{ens paGoThI:

e CHCTEMaTU3MPOBATH 3HAHUS O TEKCTOBOU 3aJ]a4€; CTPYKType TEKCTOBOM 3a/1auu, BUAX 3371y,
e (opmupoBaHue OOIIMX YMEHUN peliaTh TEKCTOBBIC 331a4H.

CTyIIeHT OJKEH:
3HamMb: OCHOBHBIC CIIOCOOBI PEIICHHS TEKCTOBBIX 3a/1a4;
YMemb: COCTABIIATH IUIaH PEIICHUS TEKCTOBOM 3aJ]a4M, PEIIaTh TCKCTOBBIC 3aa4H.

Conep:xanue 3aJaHMIi:
1. PaccMoTpuTe anredpandeckuii criocod pemeHus 3a1a49u.

Ceutep, mapd u manky cszany u3 1 kr. 200 rp. mepctu. Ha mapd notpedosaioch va 100 rp.
niepcT Oosibliie, yeM Ha manky, u Ha 400 rp. meHblle, yeM Ha cBuTep. Hailtu koianuecTBo
HIEPCTH U3PACXOIOBAHHON Ha KAXKIYIO BEIllb.

Pemienne:
1 cnocob:

[Tycth X (Ip) — Macca mepcTH, U3pacXoJOBaHHON HA MmankKy, Toraa Ha mapd — (x + 100) rp.,
a Ha ceutep — ((x + 100) + 400) rp., Tak KaK Ha Bce TpH Bemm u3pacxogosano 1200 rp., To
MO>KHO COCTaBUThH YpaBHEHUE:

x + (x + 100) + ((x + 100) + 400) = 1200

3x =600

x =200 (Tp) — U3pacxo/10BaJIi Ha IIATIKY;

x + 100 =200 + 100 = 300 (rp) — mapdo;

(x +100) + 400 = 700 (rp) — cButep.
2cnocob:

[Tycth X (Tp) — Macca mepcT, U3pacxoI0BaHHOM Ha mapd, Toraa Ha manky — (x — 100) rp., a
Ha cBuTep — (X +400) rp., Tak KaKk Ha Bce TpH BelH n3pacxooBano 1200 rp., TO MOKHO CO-
CTaBUTh YpaBHEHHE:

X + (x — 100) + (x +400) = 1200

3x =900

x =300 (rp) — u3pacxo1oBajay Ha mapd;

x — 100 =300 — 100 = 200 (rp) — manka;
x +400 =300 + 400 =700 (rp) — cBUTED.
3 cnocob:

[Tycth X (Tp) — Macca mepcTy, U3pacxoI0BaHHON Ha CBUTEp, Toraa Ha mapd — (x — 400) rp.,
a Ha manky — (x — 400 — 100) rp., Tak KaK Ha Bce TPH Bemy uzpacxomosano 1200 rp., To
MO>KHO COCTaBUTh ypaBHEHHUE:

X + (x — 400) + (x — 500) = 1200
3x =210

x =700 (Tp) — U3pacxo0BaJI1 HA CBUTED;
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x — 400 =700 — 400 = 300 (rp) — mapd;
x — 500 =700 — 500 =200 (Tp) — miamnka.
Otser: cButep — 700 rp., mapd — 300 rp., mamnka — 200 rp.

2. Hcnonb3ys nutepatypy, noadepuTe 3a/1auu Ha:
1. nBrmxenue
2. pabory
3. TPOLIEHTHI
4. TpomnopLHIO
5. TeYeHHUE PEKH.
Odopmure 3a1a4u ¢ pelIeHUEM B TETPaIu

TpeOoBanusi K pe3yjabTaTaM padoThbI:
[TucemenHas pabora B TETpau.

®opma kouTpoJsi: [TuceMennas padora

Kpurtepuu oueHku.
Onenka “S” (OTJIIMYHO) CTABUTCS, €CIH:
- 3a1aHUC BBIIIOJHCHO aKKYpPaTHO, B IIOJITHOM O6”I)éMC, B YKA3aHHBIC CPOKH,

- 3aJ]a4d pelIeHbl MaTEMaTHUYECKU IPaMOTHO, IIPUBEIEHBI KpaTKie 000CHOBaHUs Mpoliecca
PELIEHNUs CO CCBUIKOM Ha COOTBETCTBYIOLIME BOIIPOCHI TEOPHH.

Onenka “4” (XOpoIIo0) CTaBUTCS, €CITH:

- 3aJIaHUC BBIIIOJIHCHO aKKYPATHO, B IIOJIHOM 06’béMe, B YKAa3aHHBIC CPOKH, HO pa60Ta Cco-
ACPKUT HC3HAYNTCIbHBIC IIOMApPKU;

- 3a/la4r pCUICHBI BEPHO, HO AOMMYIICHEBI HC}IOLIéTI)I n H€pr6bl€ OHII/I6KI/I, K KOTOPBIM OTHO-
CATCs OITUCKU, HEAOCTATOYHOCTD NJIM OTCYTCTBUC HOHCHGHI/IP’I, 000CHOBaHUM B pCUICHUSX.

Onenka “3” (yI0BIETBOPUTEIHHO) CTABUTCSI, €CIIH:

- HapyUIeHbI CPOKHU, 33]JaHUE BBHIIIOJIHEHO HE B MTOJIHOM 00bEME;

- pelIeHre 3a7a49 COIePKUT HEAOUYETH M HETPYObIe OLTHOKH.

Onenka “2” (HEeyJOBIETBOPUTEIHHO) CTABUTCS, €CIIU:

- HapyUIeHbI CPOKHU, 3a]JaHUE BBHITTOJIHEHO HEOPEIKHO, HE B TIOJTHOM 00BEME;

- pC€HICHUC 3a4a4 COACPKUT FPY6I>IC OH_II/I6KI/I, KOTOPBIC O6Hapy)KI/IBaIOT HE3HAHUC CTYACH-
TaMHM OCHOBHBIX IOHSITHH MaTeMaTHYCCKOM CTaTUCTHUKH U HCYMCHHC UX NPUMCHATb, HC3HAHUC
HpI/IéMOB peIICHUS 3a/1a4, a TAKKC BBIYHUCIIUTCIIBHBIC OIIIMOKH.

Cnncok pekoMeHIyeMOoii JTUTepaTyphbl:

1. Hopodeesa, A. B. Maremaruka : yueOnuk mis CIIO / A. B. JlopodeeBa. — 3-e u3f.,
nep. u gor. — M. : U3narensctBo IOpaiit, 2019. — 400 c. — (Cepus : IIpodeccrnonansuoe 06-
pazoBanue). Pexxum nocryma: https://biblio-online.ru

2. Jluneitnas anreOpa ¥ aHATUTUYECKAsi TEOMETPUS | YUEOHUK U MPAKTUKYM JIJISl CPei-
Hero npodeccuonansHoro oopazosanus / E. I'. [Inoraukona, A. I1. Usanos, B. B. Jlorunoga,
A. B. Mopo3osa ; nox penakuueit E. I'. [InotaukoBoii. — Mocksa : U3narensctBo FOpaiit,
2019. — 340 c. — (TIpodeccuonansHoe oOpaszoBanue). Pexxum nocrymna: https://www.biblio-
online.ru/bcode/430699

3. CaburoB, W. X. JIuHeliHas anreOpa U aHAJIMTHYECKAs] T€OMETPHS : yueOHOE IOCo-
oue s cpeanero npodeccuoHanbHoro oopazopanus / M. X. Caburtos, A. A. MuxaneB. — 2-
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e u3a., ucnp. u pon. — Mocksa : U3natensctBo HOpaiit, 2019. — 258 ¢. — (IIpodeccuo-
HanbHOE 0OpasoBanue). Peskum mocryma: https://www.biblio-online.ru/bcode/442293

4. Cenpix, . 0. MaTtemaTuka : y4eOHUK M MPAKTHUKYM JIS CpEIHEro MpodecCuoHa b-
Horo obpazoBanus / U. F0. Cenpix, FO. b. I'pebenmmukos, A. 1O. IlleBeneB. — Mocksa : M3na-
tenscTBO IOpaiit, 2019. — 443 c¢. — (IIpodeccuonanpHoe obOpazoBaHue). Pexum mocty-
na: https://www.biblio-online.ru/bcode/433707

5. Croitnona JI. I1. MaremaTtuka. Y4eOHUK Ui CTy[. BBICIIL. €[], y4eO. 3aBEJCHUN U Tie-
JarOTHYECKUX Koyutemkei. - M.: M3naTenbckuii nieHTp «Akagemus», 2019r. (M 31meKTpOHHBII
BapHaHT)

6. Hamasa A.A. Maremaruka: YueOHuk.— M.: ®OPYM: UHOPA-M, 2019.- 544c¢. (Ce-
pus «IIpodeccrnonanpsHoe oOpazoBaHue»).

Wurepuer-pecypc http://www.mathematica.ru

Pa3gen 1. Dj1eMeHTBI JIOTUKH
Tema 1.3. DjieMeHTbI KOMOMHATOPUKU U MAaTEeMATHYECKOI CTATHCTUKH

CamocrosiTesibHast padota Ne 3: (4 yac.) BueaynuropHas
Pemenue 3a1a4 u ynpakHeHHi 1o Teme. Brimonnenne pacyeTHO-rpadudeckoil paboThlI.

Hean:

® 0000IIUTH, CHCTEMATHU3UPOBATh, 3aKPEITUTh 3HAHUS 00 OCHOBHBIX MOHITHIX KOMOUMHATO-
PUKH,

® 33aKpEMNUTh, PACIIUPUTH 00JACTh YMEHUI 10 PEIICHNI0 KOMOMHATOPHBIX 3a]a4 C IpUMe-
HEeHUEM (OpPMYI 7Sl BEIUMCICHUS YUCIIa IEPECTAaHOBOK, COUETaHUMN, pa3MeIleHHH.

B pesynbprare uzydeHusi TeMbI CTYA€HT J10JI2KEH

3HamMb:
- OCHOBHBbIE TIOHATHSA KOMOMHATOPHKH;
- OCHOBHbIE ()OPMYJIbI KOMOMHATOPUKY;
ymembp:

- BBIYHCIIATH YHUCIIO NIEPECTAHOBOK;

- BBIYUCIISITE YUCIIO COUCTAHMIA.

3aganme. Peminth caMOCTOSITENTLHO CIAEAYIONINE 3aa4u:

3agaua 1. B maptuu u3 40 uzgenuit 10 6pakoBanHbix. CiydaliHbIM 00pa3oM oToOpaHo 4
uznenusi. KakoBa BEpOsITHOCTh TOTO, UTO OHU Bce Oe3 Opaka?

3agauya 2. B macrepckoit 12 u3MepuTENbHBIX NPUOOPOB, U3 KOTOPHIX 6 MPOXOAMIN Ha-
cTpoiiky. Hactpolimuk Hayran 6epér 2 mpubdopa. KakoBa BEpoSATHOCTh TOTO, YTO OHH YK€ TIPO-
XOJIMJIM HaCTPOMKY?

3agaua 3. Ha nmonke 26 kHUT, U3 KOTOpBIX 17 Ha pycckoM s3bike. Hayraa 6epytes 3 kHU-
ru. KakoBa BEpOsSTHOCTH TOTO, YTO OHU BCE HA PYCCKOM SI3bIKE?

3anaua 4. B ypue 11 Genbix mapos u 9 kpacubsix. Hayran Beiouparot 2 mapa. Kakosa Be-
POSTHOCTH TOTO, UTO OHH Oebie?

3agaua 5. B akBapuyme 1uiaBaroT 24 pbIOKH, U3 KOTOPBIX MOJOBHHY COCTaBISIOT T'YIIIH.
Kot cnyuaiineiMm oOpa3om moiiman 4 peiOku. KakoBa BepoATHOCTH TOTO, YTO €My JOCTAJIUCh
TOJIBKO T'ynmnu?
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3apaua 6. Cpenu 170 neraneit, M3roTOBJIEHHBIX HA CTaHKE, OKA3aJIOCh 8 JeTalieid, HE OT-
BEUAIONIUX cTaHAapTy. HaiiauTe BEposSATHOCTH BHIOOpA I€TaN, HE OTBEUAIOIINX CTAaHIAPTY.

3agaya 7. TenepoHHBI HOMEpP COCTOMT M3 miecTd mudp. Halimure BEpOATHOCTH TOTO,
9TO BCE MUQPHI pa3TUIHEIC.

3agaua 8. [l moBblmeHUsT HAAEKHOCTH MPUOOpPA OH TyONMHpyeTcs NBYMS TaKUMHU IKE
npudopamu. HanéxHocTh (BepOsSTHOCTH 0€30TKa3HOM paboThI) Kaxkaoro npudopa pasna 0,6.
Onpenenuts HaAEKHOCTh CUCTEMBI, COCTOSAIICH U3 ATHX TPEX MPUOOPOB.

Ykazanue
PaccmoTrpuTe npuMeps! peleHrs aHaIIOTHYHBIX 3a1a4.

IIpumep 1. Ctynent 3Haer orBeT Ha 40 BonpocoB u3 50. KakoBa BEpOSITHOCTh OTBETUTH
MIPaBUJILHO HA OUJIET, COCTOSIIMKI 13 3 BOPOCOB?

Pemrenne
3anonHuM TabIHIly, MOI00paB K KaKJOMY aIrOPUTMY KOHKPETHOE COOTBETCTBUE U3 3a/a-

9.
AJNTOpUTMBI KoHKkpeTHOE COOTBETCTBHUE 3a/1aHUS
MPEUIOKEHHOMY aJITOPUTMY
/m
Jllatb ommcaHmWe CTO- CTyIeHT BBITACKHBACT OWIIET, COCTOSIIMH W3 TPEX
XaCTUYECKOTO JKCIEPUMEH- | BOIIPOCOB.
Ta, B PpE3ylbTaTe KOTOPOro A={cTyneHT 3HaeT OTBET Ha BCE TPH BOIpOca}
MOYET TPOU3OUTH COOBITHE
A
Beraucnnts oOree N =CJ2, — umcio crnoco6oB BIOpaTh TPU BOMpPOCA

gucino N HCXO0O0B AAaHHOI'O
CTOXaCTHYCCKOTO  J3KCIICpU-
MCHTA

n3 50 UCXOOHBIX.

BEIMUCINTG YHCIO HC- M =CJ, — uncno crnocoGoB BBIOPaTH TPU BOMPOCA
X0M0B M, OnaromnpusTct-

13 30 U3BECTHBIX CTYJEHTY.
BYIOIIMX COOBITHIO 4

Brruncnours BEPOSIT- P( A) =

wocts cobbrmna P(A)= - | i, 401 501 40-39-38 5928

N 20 = : = = ~ 0,50
C,, 337 3471 50-49-48 1176

IIpumep 2. HaGupas Homep TenedoHa, aboHEHT 3a0bl1 Be mocinenHue nudpel. Kakosa
BEPOSTHOCTHh TOTO, YTO OH C MEPBOro paza HAOEpET 3TU LUQPHI MPaBUIBHO, €CJIM OH MOMHHT,
YTO OHU Pa3JIN4HbI?

Pemenue. O603HauuM A4 — cOOBITHE, COCTOSAIIEE B TOM, YTO a0OHEHT, HAOpaB MPOU3BOJIb-
HO JBe HHU(PHI, yrajaa UX MPaBUIbHO. M — YUCIO MPaBWIBHBIX BapUaHTOB, OYEBUIHO, YTO

I
M =1; N — aucno paznuunbix mudpp, N = AL = 18_(: =90.
Taxum o0Opazom, P(A) = M = 1 .
N 90

IIpumep 3. B ypue 3 Oenbix u 4 u€pHbix mapa. M3 ypHbsI BEIHUMAIOTCS JBa mapa. Haiitu
BEPOSTHOCTH TOT'0, YTO 00a 1mapa OyayT OenbIMH.
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Pemenue. O003HaYMM: A — COOBITHE, COCTOSIIIEE B MOSABICHUH O€bIX IapoB; N — guciio
croco0oB BeITAmUTh 2 mapa u3 7; N = C72; M — 4uciio cnocoOOB BBHITAITUTE 2 OCNBIX MIapa U3

2 21513 I
umeroruxcs 3 6enbix mapos; M =CZ . P(A) = M = C—?; = 2583 = 3 = 1 )
N C;, 72m 7.6 7

TpedoBanusi k pe3yabraTaM padoTbl: 3HaHuEe GOPMYI MMEPECTAHOBOK, COUETAHUMN, pa3-
MEILECHHUI

dopmMa KOHTPOJIS: MUCEMEHHAs padoTa.

Kputepuu ounenku.

Oruenka “5” (OTIMYHO) CTABUTCSI, €CIIU:

- 33/I1aHUE BBIMOJIHEHO aKKYPAaTHO, B IIOJTHOM 00BbEME, B YKa3aHHBIE CPOKH;

- 3aJ]a4d pelIeHbl MaTEMaTHYECKU TPaMOTHO, IIPUBEEHBI KpaTKie 000CHOBaHUs Mpoliecca
PELICHHS CO CCBUIKOM Ha COOTBETCTBYIOLIUE BOIIPOCH! TEOPUHU.

Orenka “4” (XOpo1110) CTaBUTCS, €CIIU:

- 3a/1aHUE BBINOJIHEHO aKKypaTHO, B IIOJIHOM O00bEME, B yKa3aHHbIE CPOKH, HO paboTa co-
JIEP>KUT HE3HAUUTEIbHbIC TTOMAPKU;

- 3a/la4r pCUICHBI BEPHO, HO AOIIYILICHbI HeI[O‘IéTBI u HGFPY6BIG OI_I_II/I6KI/I, K KOTOPBIM OTHO-
CATC OIMUCKH, HEAOCTATOYHOCTD NJIM OTCYTCTBUC HO?ICHGHI/II‘/JI, 000OCHOBaAHHUI B PCIICHUAX.

Onenka “3” (yIOBJIETBOPUTEIHHO) CTABUTCSI, €CITH:

- HapyIIEHBI CPOKH, 3aJJaHHE BHIIIOJIHEHO HE B MTOJHOM 00bEME;

- pelleHne 3a71a4 COJIEP>KUT HEAOUYETHI M HETPYyOble OLINOKH.

Onenka “2” (HEYJOBICTBOPUTEIHHO) CTABUTCS, ECIIH:

- HapyUIEHbI CPOKHU, 33JJaHUE BBIITOJIHEHO HEOPEKHO, HE B TIOJTHOM 00BEME;

- peleHue 3a/1a4 COAEPKUT TpyOble OIIMOKH, KOTOpble 0OHAPYKUBAIOT HE3HAHUE CTYJEH-
TaMU OCHOBHBIX IOHATHI MaTeMaTUYECKOW CTAaTUCTUKUA U HEYMEHHE UX IPUMEHSTH, HE3HAHUE
HpI/IéMOB pemICHUs 3a/1a4, a TAKKEC BEIYHUCIIUTCIIbHBIC OIITHOKH.

Cnucok pekoMeHayeMoil JTuTepaTypsbl

1. opodeena, A. B. Maremaruka : yueonuk mis CITO / A. B. JlopodeeBa. — 3-e u3.,
nep. u gon. — M. : U3parensctBo FOpaiit, 2019. — 400 c. — (Cepus : [IpodeccuonanbHoe 00-
pasoBanue). Pexxum noctyna: https://biblio-online.ru

2. JluneitHas anreOpa ¥ aHATUTUYECKASI TEOMETPHS ;| YICOHUK U MPAKTUKYM JIJISL CPeJi-
Hero npogeccuoHanbHoro oopazopanus / E. I'. [TnorHukoBa, A. I1. UBanos, B. B. Jlorunoga,
A. B. Mopo3osa ; nox penakmueit E. I'. [ImotaukoBoit. — Mocksa : U3marensctBo KOpaiit,
2019. — 340 c. — (IIpodeccuonansHoe obpa3zoBanue). Pexxum nocryna: https://www.biblio-
online.ru/bcode/430699

3. Caburos, U. X. JIunelinas anreOpa U aHAIUTHYICCKAs TEOMETPHUS : yIeOHOE MOCO-
oue g cpeaHero npodeccuoHanbHoro oopazopanus / . X. Caburos, A. A. Muxanes. — 2-
e u3Ml., ucnp. u aon. — Mocksa : U3narenscrBo IOpaiit, 2019. — 258 ¢. — (Ilpodeccuo-
HaibHOE oOpa3zoBanue). Pexxum nocryma: https://www.biblio-online.ru/bcode/442293

4. Cenpix, . 0. MaTemaTuka : y4eOHUK M MPAKTHUKYM IS CPEIHEr0 MpodhecCHOHATb-
Horo oOpazoBanus / U. YO. Cenpix, 1O. b. I'pe6enmukos, A. 10. llleBeneB. — Mocksa : U3na-
tenbeTBO FOpaiit, 2019. — 443 c¢. — (IlpodeccuonanbHoe oOpa3oBanue). Pexum pocrty-
na: https://www.biblio-online.ru/bcode/433707
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5. Croitnona JI. I1. Maremartuka. Y4eOHUK Ui CTy[. BBICIIL IeJl. y4eO. 3aBEICHUN U Tie-
JarOTUYeCKux Kosutemxkei. - M.: M3natenbckuii mieHTp «Akamgemusi», 2019r. (M 31meKTpOHHBII
BapHaHT)

6. Hamasa A.A. Maremaruka: YueOHuk.— M.: ®OPYM: UHOPA-M, 2019.- 544c¢. (Ce-
pus «IIpodeccrnonansuoe oOpazoBaHue»).

Wutepuer-pecypc http://www.mathematica.ru

Pa3aen 2. HatypajibHble 4nciia U HYJIb

Tema 2.1. [loHsiTHE HATYPAJIBHOI0 YHCJIA

CamocrosiTeibHasi padora Ned: (3uac) BHeayauTopHasi
[TonroroBka coobmenuit mo reme «lloHsATHE HaTYypaJIbLHOTO YKCTIAY
[{enb paboTHI:

® CUCTEMATU3HUPOBATH 3HAHHUA O HATYPAJIbHBIX, PAlIMOHAJIBHBIX, JEUCTBUTEIIBHBIX YHCIaX

CTyneHT 10KeH:
3Hamb: OCHOBHBIE YHCIIOBbIE MHOYKECTBA

ymembs. BBIACIATL HATYPAJIBHBIC, pallMOHAIIBHBIC, UPPAIWNOHAIIBHBIC YUCIIa U3 MHOXCCTBA Ileﬁ-
CTBHUTCJIbHBIX YHUCCII.

Conep:xanue 3aJaHul
1. TloaroroBbTe cooOmICHHS IO TeMe: «Pa3BUTHE OHATHS YHCIIa» B BHJIC TIPE3CHTAIIHN.
TpedoBanus k pesyabratam padorbl: [Ipesenramus.
dopma KOHTPOJISI: YCTHBIN OIPOC.
Kpurtepun ouenku.
Orenka “5” (OTIMYHO) CTABUTCSI, €CIIU:
- 3aJlaHUE BBITIOJIHEHO aKKypaTHO, B MOJTHOM 00BbEME, B YKa3aHHBIE CPOKH;
Orenka “4” (XOpoI110) CTaBUTCS, €CIIU:

- 3a/1aHH€ BBINOJIHEHO aKKypaTHO, B ITOJIHOM 00bEME, B yKa3aHHbIE CPOKH, HO paboTa co-
JIEPKUT HE3HAUUTEIbHBIE TTOMAPKU;

Onenka “3” (yI0BIETBOPUTEIHHO) CTABUTCSI, €CIIH:

- HapyUIEHBI CPOKHU, 33]JaHUE BBIIOJIHEHO HE B MOJIHOM 00bEME;

Onenka “2” (HEeyJOBIETBOPUTEIHHO) CTABUTCS, €CIIU:

- HapyUIeHBI CPOKHU, 3a]JaHUE BBHITTOIIHEHO HEOPEKHO, HE B TIOTHOM 00BEME.

Cnucok pekoMeHayeMoil JTuTepaTypsbl

1. Topodeena, A. B. Maremaruka : yaeonuk mis CITO / A. B. JlopodeeBa. — 3-e u3.,
nep. u gorn. — M. : U3parensctBo FOpaiit, 2019. — 400 c. — (Cepus : [IpodeccuonansHoe 00-
pazoBanue). Pexxum noctyma: https://biblio-online.ru

2. JluneitHas anreOpa ¥ aHATUTUYECKAsI TEOMETPHS : YICOHUK U MPAKTUKYM IS CPeJi-
Hero npodeccruonaabHoro oopazopanus / E. I'. [Tnoraukosa, A. I1. iBanos, B. B. Jlorunoga,
A. B. Mopo3osa ; nox penakmnueit E. I'. [ImoraukoBoit. — Mocksa : U3marensctBo KOpaiit,
2019. — 340 c. — (IIpodeccuonansHoe obpa3zoBanue). Pexxum nocryna: https://www.biblio-
online.ru/bcode/430699

3. Caburos, U. X. JIunelinas anreOpa U aHAIMTUYECKAs] TEOMETPHS : yueOHOE MOCo-
oue nis cpenHero npodeccuonanbHoro oopazosanus / M. X. Cabutos, A. A. MuxaneB. — 2-
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e u3a., ucnp. u pon. — Mocksa : U3natensctBo HOpaiit, 2019. — 258 c¢. — (IIpodeccuo-
HanbHOE 0OpasoBanue). Peskum mocryma: https://www.biblio-online.ru/bcode/442293

4. Cenpix, . 0. MaTemaTuka : y4eOHUK W MPAKTHUKYM JIS CpEIHEro MpodeccruoHalb-
Horo obpazosanus / U. F0. Cenpix, FO. b. I'pebenmukos, A. 1O. [lleBeneB. — Mocksa : M3na-
tenscTBO IOpaiit, 2019. — 443 c¢. — (IIpodeccuonanpHoe obOpazoBaHue). Pexum mocty-
na: https://www.biblio-online.ru/bcode/433707

5. Croiinosa JI. II. MaremaTuka. Y4eOHUK AJis CTyJl. BBICII. IEJ. yued. 3aBeIeHUN U Iie-
JarOTHYECKUX Koyutemkei. - M.: M3naTenbckuii nieHTp «Akagemus», 2019r. (M 31meKTpOHHBII
BapHaHT)

6. Hamasa A.A. Maremaruka: YueOHuk.— M.: ®OPYM: UHOPA-M, 2019.- 544c¢. (Ce-
pus «IIpodeccrnonanpsHoe oOpazoBaHuey).

Wurepuer-pecypc http://www.mathematica.ru

Pa3nen 2. HatypajibHble ynciia 1 HyJIb
Tema 2.3. IlpaBuiia npud/IuKeHHbIX BbIYUCICHUM
CamocrosiTeibHast pabora Ne5: (2yac.) Bueaynuropuas

CocraBjieHHE TE3UCHOTO IIaHAa 110 MarcepuajiamMm JICKITHM «CHCTEMBI CUHCIICHUS.

L{ens paGoThI:

® CUCTEMATU3HWPOBATH 3HAHHA O CUCTEMAX CYUUCIICHUA (HBOHHHOﬁ, BOCLMepHQHOﬁ, mecT-
Ha,I[I_[aTCpI/I‘-IHOI\/’I CUCTEMax C‘II/ICJ'IGHI/ISI);

CTy,[[eHT JOJIKCH:

3Hamwb. OCHOBHBIC IIOHATHUS O CUCTEMaX CUMCIICHH:A, JIBOMYHAs, BOCBMCpPHUYHAs, IICCTHAAIIATEC-
pudHasg CUCTCMbI CHHUCIICHUS,

YyMemb. BBITIOTHATH TIEPEBOJI OT OJTHON CUCTEMBI K APYTOH.
Conep:kanue 3a1aHNM:

1. PaccmoTtpuTe npruMepsl nepeBoa U3 OJHOW CUCTEMBI B APYTYIO:

IlepeBoa M3 ABOMYHOM B NeCATHYHYIO
101,01, =
=1*22+0*2t+1*2040*2 41 %22
=4 +0 +1 +0+1/4 =

= 5,2510

n3 BOCLMepI/I‘IHOﬁ B IleCﬂTI/I'-lHyIO

253,315 =

=2*82+5*81+3%x80+ 3*g8l+ 1*82=
=128 +40 + 3 + 3/8 + 1/64 =
= 171 + 0,375 + 0,015625 =
=171,3906250

U3 HIECTHAALUATEPUYHON B 1eCAITUYHYIO

42D16:
=4*16°+2*16'+13*16°=
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= 1024 + 32 + 13 =
:106910

H3 oecamuunoi cucmemeol cuucienus

HpI/I HepeBoz[e T CJIbIX YUCCII U3 I[CCSITI/I‘IHOﬁ CUCTCMBbI CHHUCIICHHUA MTOCJICA0BATCIIBHO BBIITOJIHAKOT
JCJIICHUEC OTOro 4uciia u HOHy‘IaeMBIX IICJIBIX YaCTHBIX HA OCHOBAHUC BbI6paHHOI\/JI CHUCTCMBI CUUC-
neHus. JleneHue BBIMOMHSIOT 0 T€X MOp, TTOKa YaCTHOE He OYJIET paBHO HYIIIO.

Yucao IMOJIYy4aroT ITyTEM «c60pa» OCTaTKOB, HAYMHAasA C KOHIA.

H3 decamuunoii cucmemwvl cuucieHus 6 080UUHYIO

34/2 =17 (0)
17/2=8(1)
8/2=4(0)
412=2(0)
2/2=1(0)
1/2=0(1)

34410 = 100010,

B BOCbLMEPHYHYIO
47218 =59 (0)

59/8=7(3)
7/18=0(7)
47210:7303

B IIECTHAAUATCPHUYIHYIO

924 /16 = 57 (12)
57 /16 =3 (9)
3/16=0(3)

92410 = 39015
2. CaMOCTOITEILHO PEUINTE 3aJa4Yn:

1. TlepeBecTu U3 AeCATUYHON CUCTEMBI B ABOUYHYIO umcina: 35, 321, 65, 19

2. TlepeBecTr U3 IECATUYHON CHUCTEMBI B BOCBMEpHUYHYIO uucia: 364, 78, 59, 15
3. TlepeBecTu u3 NECATUYHON CHCTEMBI B IECTHAAIIATEPUUYHYIO uncna: 950, 65,
4. TlepeBectn u3 qBOMYHOMU B Aecsatuunyro: 101,01

5. TlepeBectu 3 BOCBMEPUYHOH B JiecITUYHYIO: 674,98

6. IlepeBecTH U3 MECTHAATCPUIHON B AecATHUHYO: 28C

3. CocraBbTe TE3UCHBIH IJIaH MO0 MaTepHaliaM JeKIHH «CUCTEMBI CUUCICHUSY.

TpeboBanus.

[TucbmenHas pabota, opopMIICHHAs Ha TBOMHOM JIMCTKE B KJIETKY.
®opmMa KOHTPOJISAA: IMCbMEHHBIHN OIIPOC

Kpurtepun onenkn.

Ouenka “5” (OTIMYHO) CTABUTCSI, €CIIU:
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- 3aJJaHKE BBIMOJIHEHO aKKYpaTHO, B MIOJIHOM 00BbEME, B YKa3aHHBIE CPOKHU;

- 3aJ]a4d pEIIeHbl MaTEMATUYECKU IPaMOTHO, PUBEJEHBI KpaTKue 000CHOBaHUS Ipoliecca
PELIEHUS CO CCBUIKON Ha COOTBETCTBYIOIME BOIIPOCH! TEOPHUHU.

Orenka “4” (XOpoI1I0) CTaBUTCS, €CIIN:

- 3a1dHUC BBIIIOJIHCHO AKKYpPATHO, B IIOJIHOM 06"béMe, B YKa3aHHBIC CPOKH, HO pa60Ta CO-
ACPIKUT HC3HAYUTCIIbHBIC IOMApPKU;

- 3a/la4r pCUICHBI BEPHO, HO AOIIYIICHBI HGI[O‘-IéTBI u Herpy651e OH_II/IGKI/I, K KOTOPBIM OTHO-
CATCs OIMKMCKH, HEAOCTATOYHOCTD NJIM OTCYTCTBUEC HOﬂCHeHI/II;'I, 000CHOBAHHI B PEUICHUAX.

Ornenka “3” (y1OBIETBOPUTEIIBHO) CTABUTCS, €CIIH:

- HapYIIEHBI CPOKH, 3aJJaHHE BHIMIOJIHEHO HE B MTOJIHOM 00bEME;

- pelleHHe 3a7a4 COACPKUT HETOUETH U HErpyOble OTHOKH.

Orenka “2” (HEyIOBIETBOPUTEIHHO) CTABUTCS, €CIIH:

- HapyILIECHBI CPOKH, 3aJJaHKE BHIMOJIHEHO HEOPEIKHO, HE B TIOJTHOM 00BEME;

- peIICHUC 3aaa4 COACPIKUT FPY6I>IC OI_I_II/I6KI/I, KOTOPBIC O6Hapy)KI/IBaIOT HE3HAHUC CTYACH-
TaMH OCHOBHEBEIX IOHSITHII MaTeMaTUYECKOM CTAaTUCTHKH U HCYMCHHC UX NPHUMCHATH, HC3HAHHC
HpI/IéMOB PCUICHUA 3a/1a4, 4 TAK)KC BbIYUCIIMTCIIbHBIC OIIIMOKH.

Cnmcok pekoMeHyeMoil JJuTepaTyphbl

1. Jopodeesa, A. B. Maremaruka : yueOnuk mia CIIO / A. B. JlopodeeBa. — 3-e u3f.,
niep. u gor. — M. : U3marensctBo IOpaiit, 2019. — 400 c. — (Cepus : [IpodeccuonansHoe 00-
paszoBanue). Pexxum fgocryma: https://biblio-online.ru

2. JIuneiiHas anreOpa ¥ aHAIMTHYECKAs TEOMETPHUS : YYSOHUK M TIPAKTUKYM IS CPE-
Hero npodeccnonansHoro oopasosanwus / E. I'. [TnotHukosa, A. I1. iBanos, B. B. Jlorunoga,
A. B. Mopo3osa ; nog penakuueit E. I'. [InotaukoBoii. — Mocksa : U3narensctBo FOpaiir,
2019. — 340 c. — (IIpodeccuonansHoe obpaszoBanue). Pexxum nocryna: https://www.biblio-
online.ru/bcode/430699

3. CaburoB, U. X. JIunelinas anreOpa U aHAIMTHYECKAs] TEOMETPHS : yueOHOE MOCo-
oue s cpeaHero npodeccuonansHoro oopasosanus / M. X. Cabutos, A. A. MuxaneB. — 2-
e u3a., ucnp. u jpon. — Mocksa : U3natensctBo HOpaiit, 2019. — 258 c. — (IIpodeccuo-
HabHOE 0OpazoBanue). Peskum mocryma: https://www.biblio-online.ru/bcode/442293

4. Cenpix, 1. FO. MaTemaruka : y4eOHMK M MPAKTUKYM JUIS CPEAHETO MPOPEeCcCHOHATb-
Horo oOpazoBanus / U. FO. Cenpix, 10. b. I'pebenmnukos, A. FO. IlleBeneB. — Mocksa : U3na-
tenscTBO IOpaitt, 2019. — 443 c¢. — (IIpodeccuonanpHoe obpazoBanue). Pexum mocty-
na: https://www.biblio-online.ru/bcode/433707

5. Croitnona JI. I1. Maremaruka. Y4eOHUK Ui CTY[. BBICHIL. Te[. y4eO. 3aBeJIeHU U Tie-
JArormyeckux kojutemxen. - M.: M3parensckuit neHtp «Akagemusi», 2019r. (M 27€KTpOHHBIH
BapHaHT)

6. Manasa A.A. Marematuka: Yueonuk.— M.: ®OPYM: UH®PA-M, 2019.- 544c¢. (Ce-
pus «IIpodeccronanbHoe 06pazoBaHue»).

Wurepuer-pecype http://www.mathematica.ru

Pa3nen 2. HatypaJjibHble 4HC/Ia M HYJIb

Tema 2.3. IlpaBuia npuOINKeHHbIX BbIYHCICHUI
CamocrositebHas pa6ora Ne6: (3uac) Bueaynuropuasi
BrimonHenne npubanKeHHbIX BIYUCICHUH.

[{enb paboThI:

19



L4 CUCTCMATU3UPOBATH 3HAHUS O HpI/I6JII/DK€HHBIX BBIYHCJIICHUAX, ITIOTPCITHOCTAX BBIqHCHeHHﬁ;

° OBJIAZICTE YMCHUSAMU BBIIIOJIHATD HeﬁCTBHH C HpI/I6J'II/I}KeHHBIMI/I BBIYMCICHUAMH, HAXOJHUTDH
a6COJ'IIOTHy1-O N OTHOCHUTCJIbHYIO IOI'PEIIHOCTH BBI‘II/ICJ'ICHI/II‘/'I;

L4 BBIYMCJICHUC HpI/I6HI/I)KCHHBIX 3HAYCHHH C HEOOCTAaTKOM U I/ISGBITKOM;

CTyIIeHT NOJKEH:

3Hamy: omnpeeneHre abCOITHON U OTHOCUTEIBHON MOrPEIIHOCTH BBIUMCIEHHUH, IpaHullbl a0-
COJIFOTHOM M OTHOCUTEJIBHOM ITOTPELIHOCTH;

ymembs. BbIIIOJHATHL BBIYUCIICHUC HpI/I6JII/DKeHHBIX 3HAYCHHUH C HEAOCTAaTKOM U HN30BITKOM , IpH-
MCHATDH IIpaBUJIa HeﬁCTBHﬁ C HpI/I6J'II/I)KeHHBIMI/I BBIYUCIICHUAMHA, YMETh HAXOAUTH

I'pPaHHIIbL a0COJIIOTHOM M OTHOCHUTEILHOU IOIrpCIIHOCTH,

Conep:kanue 3a1aHu i

1. PaccmoTpuTe TeOpEeTHUECKH MaTepHal.

[TpaBuiia npuOAMKEHHBIX BBIUMCICHUN

[TOHATUE

OIIPEAEJIEHUE

[TPUMEP NJIN ITPUME-
YAHUE

[TpubnmxeHHbIC
BBIYHCIICHUS

Brrunciienus, npou3BOAMMBIE HAJ YUCIIAMU, KOTOPBIE
W3BECTHBI HAM C ONPEACIIEHHON TOYHOCTBIO, HAIIPUMED,
IOJIyYCHHBIMU B OKCIIEPUMEHTE.

Brimomnusist BeIlUMCIeHUS,
BCerJa He00X0AUMO TTOM-
HUTH O TOM TOUHOCTH, KO-
TOPYIO HY)KHO HJTH KOTO-
PYIO MOKHO TIONTYYUTh.
Henonycrtumo BecTr BbI-
YHCIEHUs C OOJIBIION TOY-
HOCTBIO, €CJTH JJAaHHBIE 3a-
Jlaud He JIOMYCKAroT UK He
TpeOytoT 3Toro. 1 Hao60-
pOT.

[TorpemnocTn

Paznwuia Mex 1y TOYHBIM YHCIIOM X U €T0 TPUOIIIIKEH-
HBIM 3HaY€HHEM a Ha3bIBaeT-

CSl HOZPEUIHOCMbIO TAHHOTO TIPUOJIMKEHHOTO YHCIIa.
Ecnu u3BecTHO, 4TO | X - @ | < Dj,, TO BeTMUHHA

D, Ha3bIBaeTCS AOCONIOMHON NOZPEUIHO-

CHb10 TIPUOTIKEHHOW BETTUYHHEI a.

Ortnomenne D, / a = d, HasbIBaeTcss omnocumenvhoi
NnOZpeutHocmsio; TIOCIIEIHIOK YaCTO BBIPAKAIOT B
MPOICHTAX.

3,14 sBnsercs npuoIn-
KCHHBIM 3HaYEHHEM YHClia
P, IOTPELIHOCTD €70 paBHA
0,00159..., abcomoTHYIO
MOTPEIIHOCTh MOXKHO CUH-
tatb paBHo# 0,0016, a or-
HOCHUTEJBHYIO NOTpENI-
HOCTb V PaBHOU
0.0016/3.14 = 0,00051 =
0,051%.

3Havamue nudpsl

Bce U(PHI YKclia, HaYuHas ¢ 1-i ciaeBa, OTINYHON OT
HYJIS, 10 MOCIIEIHEN, 3a TPABUIBHOCTh KOTOPOU MOX-
HO py4aTthCsl.

[TpubnmxeHHble yncia
CIIeIyeT 3aluChIBaTh, CO-
XpaHss TOJBKO BEpHBIC
3Haku. Ecim, Hanpumep,
abcotoTHAs! TOTPEIIHOCTh
gucaa 52438 pasHa 100, To
3TO YKCJIO JOJKHO OBITH
3aIMMcaHo, HalpuMep, B BU-
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ne 524 '10° unm 0,524 '10°.
OLEeHUTh MOTrPEIIHOCTh
NpUOIMKEHHOTO YHCTIa
MOJKHO, YKa3aB, CKOJIbKO
BEPHBIX 3HAYAIIMX IU(p
OHO COJIEPKUT.

Ecnu uncno a = 47,542 mo-
JIy4E€HO B PE3yJIbTaTE ACH-
CTBUH HaJ IPUOIUKEHHBI-
MH YHCJIAMH U U3BECTHO,
yro dy = 0,1%, TO a MMeeT

3 BEpHBIX 3HAKAa, T.C. a =
47,5

Oxkpyrnenue

Eciu npuOmmkeHHOE YUCIIO COACPKUT JIUTITHAE (VITH
HEBEpHbIE) 3HAKHU, TO €r0 CIIEyeT OKPYTIIUTh.

IIpu oxpyriienuu coxpa-
HSIOTCS TOJILKO BEpHbBIE
3HAKHW; JIMITHAE 3HAKU OT-
OpachIBarOTCSI, IPUYEM eC-
71 iepBasi oTOpacbiBaeMast
nudpa GosbIe WK paB-
Ha 5, TO OCIIETHSSI COXPa-
HsieMas U pa yBeIHInBa-
eTcs Ha CIMHHMILY.

JlencTBus Hax Pesynbrar neiictBuit Ha MPUOTKEHHBIMU YHCIIAMH
NpUOIMKEHHBIMU | TIpeJICTaBIIsAET cO00 Takxke MPUOIMKEHHOE YUCIIO.

qucjiaMu

Ywucro 3Havanmx mudp pe3ysibrata MOXKHO BEIYUCITUTH
IIpY IIOMOILH CIEAYIOIINX ITPAaBUIIL:

1. TIlpu cia0XeHHUU ¥ BBIYUTAHUU TPUOIMKEHHBIX Y-
CeJl B pe3yJIbTaTe CIeAYyeT COXPaHATh CTOJIBKO J1eCs-
TUYHBIX 3HAKOB, CKOJIBKO MX B MPUOIMKEHHOM JTaHHOM
C HAMMEHBIIIUM YHCIIOM JIECSITUUHBIX 3HAKOB.

2. Ilpu yMHOXXEHUU U JIEICHUU B pe3yabTaTe CIeayeT
COXpPaHSATh CTOJIBKO 3HAYAIIMX IIU(]P, CKOIBKO UX UMeE-
eT MpUOIMKEHHOE JAaHHOE C HAMMEHBIITNM YHCIOM
3HaYaIux udp.

2. BplIogHUTE 321aHUA:

Oxpyrautp yucno o = 237,036518 ¢ TouHOoCTHIO:

a) 10 ThIcsi4; ©) IO COTEH; B) /IO JAECATKOB; T) 0 €IWHMUII, ) IO JAECATHIX; €) JI0 CO-

TBIX;

) 10 THICSIYHBIX .
2. 3anucaTh AecATHYHBIC MpUOMKeHus yncia 0,27543 ¢ HeqoCTaTKOM M ¢ H30BITKOM C

TOYHOCTBIO JIO: &) 0 JECATHIX; ©) 10 COTHIX; B) JO THICSYHBIX .

Haiitu abGcomoTHYI0 M OTHOCUTENBHYIO TIOTPEIIHOCTh IPUOIMKEHNUS, X — TOUHOE 3Haye-
HUE, a - NPUOIMKEHHOE

3. a)x=-5/3;a=16 ©0)x=5/3;a=1,66
npubImKeHHoe 3HaueHue a = 20, oTHOCUTeNbHAs orpemHocTh  0=1%. Haiitu h- rpa-
HUITY a0COJIOTHOM MOTPEIIHOCTH.
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4. Kakoe paBeHCTBO TOUHEE?

E % 0,684 wmy/52 %721

5. Haiitu rpanuns! uucna: a = 0,16, 6=0,1%.

TpebOoBanus K pe3yjabTaTaM padoThl

[TuceMennas pabota, opopmiieHHas: HA IBOHHOM JIMCTKE B KJIETKY.
@®opMa KOHTPOJIsI: TUCbMEHHBIN OIPOC.

Kpurepun oueHku.

Orenka “5” (OTIMYHO) CTABUTCSI, €CIIH:

- 33/1aHKE BBINOJIHEHO aKKYPaTHO, B IIOJTHOM 00BbEME, B YKa3aHHBIE CPOKHU;

- 33/1a4M pelIeHbl MaTeMaTUYECKH TPAMOTHO, IIPUBEAEHBI KpaTKue 000CHOBaHMS Mpolecca
PELIEHUs CO CChUIKON Ha COOTBETCTBYIOLIUE BOIIPOCHI TEOPHH.

Orenka “4” (XOpoI110) CTaBUTCS, €CIIU:

- 3a/1aHUE BBINOJIHEHO aKKypaTHO, B IIOJIHOM 00bEME, B yKa3aHHbIE CPOKH, HO paboTa co-
JEP>KUT HE3HAUUTEIbHbIC TTOMAPKU;

- 3a/la4r pCUICHBI BEPHO, HO JOIIYIICHbBI He,Z[O‘IéTBI u HGFPY6BIG OI_HI/I6KI/I, K KOTOPBIM OTHO-
CATC OIMUCKH, HEAOCTATOYHOCTD MJIN OTCYTCTBUC HOﬂCHeHHfI, 000CHOBaAHUM B peUICHUAX.

Onenka “3” (yIOBJIETBOPUTEIHHO) CTABUTCSI, €CIIH:

- HapyIIEHBI CPOKH, 3aJJaHHE BHITIOJIHEHO HE B MTOJHOM 00bEME;

- pelleHne 3a71a4 COJIEP>KUT HEAOUYETHI U HETPYyOble OLINOKH.

Onenka “2” (HEYJOBICTBOPUTEIHHO) CTABUTCS, ©CIIH:

- HapyUIEHbI CPOKHU, 33JJaHUE BBIITOJIHEHO HEOPEKHO, HE B TIOJTHOM 00BEME;

- peleHue 3a1a4 COAEPKUT TpyOble OIIMOKH, KOTOpble 0OHAPYXUBAIOT HE3HAHUE CTYJEH-
TaMU OCHOBHBIX NOHSATHM MaTeéMaTUYeCKOW CTaTUCTUKU U HEYMEHHE UX NPUMEHATH, HE3HAHUE
HpI/IéMOB pEeIICHUS 3a/1a4, a TAKKC BbIYHUCIUTCIbHBIC OIIIMOKH.

Cnucok pekoMeH1yeMoil JTuTepaTypsbl

1. Topodeena, A. B. Maremaruka : yueonuk mis CITO / A. B. JlopodeeBa. — 3-e u3.,
nep. u gon. — M. : U3parensctBo FOpaiit, 2019. — 400 c. — (Cepus : [IpodeccuonanbHoe 00-
pasoBanue). Pexxum noctyna: https://biblio-online.ru

2. JluneitHas anreOpa ¥ aHATUTUYECKAsI TEOMETPHS | YICOHUK U MPAKTUKYM JIJIS CPeJi-
Hero npodeccuoHaabHoro oopazopanus / E. I'. [Tnoraukosa, A. I1. Banos, B. B. Jlorunoga,
A. B. Mopo3osa ; nox penakmueit E. I'. [ImotHukoBoi. — Mocksa : U3marensctBo IOpaiir,
2019. — 340 c. — (IIpodeccuonansHoe obpa3zoBanue). Pexxum nocryna: https://www.biblio-
online.ru/bcode/430699

3. Caburos, W. X. JIunelinas anreOpa U aHAIUTHYICCKAs TEOMETPHUS : YIeOHOE MOCO-
oue g cpeaHero npodeccuoHanbHoro oopazopanus / . X. Caburos, A. A. Muxanes. — 2-
e u3Ml., uchp. u gon. — Mocksa : U3narenscrBo IOpaiit, 2019. — 258 c¢. — (Ilpodeccuo-
HaibHOE oOpa3zoBanue). Pexxum nocryma: https://www.biblio-online.ru/bcode/442293

4. Cenpix, . 0. MaTemaTuka : y4eOHUK M MPAKTHUKYM IS CPEIHEr0 MpodhecCHOHaTb-
Horo obpazoBanus / U. YO. Cenpix, 1O. b. I'pebenmukos, A. 0. IlleBeneB. — Mocksa : U3na-
tenbeTBO FOpaiit, 2019. — 443 c¢. — (IlpodeccuonanbHoe oOpa3oBanue). Pexum pocrty-
ma: https://www.biblio-online.ru/bcode/433707

5. Croiinosa JI. I1. Marematuka. Y4eOHUK IJis1 CTYA. BBICII. Tie/. yueO. 3aBeACHUN U TIe-
Jarorudyeckux kosuiemxeil. - M.: M3natenbckuil neHTp «Akaaemusi», 2019r. (M 3neKTpOHHBII
BapHUaHT)
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6. Mamasa A.A. Marematuka: Yueonuk.— M.: ®OPYM: UH®PA-M, 2019.- 544c¢. (Ce-
pus «IIpodeccrnonanprHoe 0OpazoBaHue»).

Wurepuer-pecypc http://www.mathematica.ru

Paznen 2. HatypajibHble ynciia 1 HYJIb
Tema 2.4.BeJiJMUUHBI M X H3MepPeHUE

CamocrosTeabHast padora Ne7: (3uac.) Bueayauropuas
[Tonbop ynpaskHeHHI IO TEME.

CI/ICTeMaTI/I3aI_[I/I$I BCJIMYUH U CAUHUL] UX UBMCPCHUA.

Ilens paGoThI:

o O606H_II/ITB U CUCTCMATU3HUPOBATH 3HAHUA O BEJIMYHMHAX U UX U3MCPCHUMH.
® J1aTb IIOHATHUC BCIIMYUHBI, €€ U3MCPCHUA.
® JIO3HAKOMMTL C HCTOpHeﬁ Pa3BUTHA CUCTEMbI CAWHUIL BCJIIMIKH.

CTyaeHT 10KeH:
3Hamb:

® JIOHATHUC BCIMYHMHBI, CBOIMCTBa BCIIMYHH, UX U3MCPCHUC, ﬂeﬁCTBHH HaJ BCIIMYMHAMM,
® HCTOPHIO pa3BUTUA CUCTCMbI CAMHUIL BEJIUYNH. MG)KIIYHapQHHYIO CUCTEMY CAWHUIIL.

Conep:xanue 3aJaHU:

1. W3yuute TeopeTHyECKUil MaTepUal.
2. IloaroroBbTe MO 5 yHpa)KHEHHs IO TeME Ha NPUMEHEHHE BEJIMYUH pa3Horo poja B u-
3UK€, MAaTEMaTHKE, TEXHUKE.

TpebGoBanus k pe3yjbTaTaM padoThl
[TuceMenHas pabota, opopmileHHas: Ha IBOMHOM JIUCTKE B KJIETKY.
dopma KOHTPOJIsI: MHCBEMEHHBIA OIIPOC.

Kpurtepuu onenku.
Onenka “S” (OTJIIMYHO) CTABUTCS, €CIH:
- 3a1aHUEC BBINTIOJIHCHO aKKYpPaTHO, B IIOJITHOM O6”I)éM€, B YKa3aHHBIC CPOKH,

- 3a/la4i pCIICHbI MAaTEMATHYCCKU I'paMOTHO, IPUBCACHBI KPATKHUEC 000CHOBaAHHS mnmponecca
peuieHus co CCBUIKOM Ha COOTBCTCTBYIOIIUEC BOIIPOCHI TCOPUH.

Orenka “4” (XOpoII0) CTaBUTCS, €CITH:

- 3aJIaHUC BBIIIOJIHCHO aKKYPATHO, B IIOJIHOM 06’BéMe, B YKAa3aHHBIC CPOKH, HO pa60Ta Co-
JACPKUT HC3HAYNTCIBHBIC ITIOMAPKU;

- 3a/la4r pCUICHBI BEPHO, HO AOIIYIICHBI He)IO‘—IéTI)I n Herpy6},1e OII_II/I6KI/I, K KOTOPBIM OTHO-
CATCs OIMUCKHU, HEAOCTATOYHOCTD UJIM OTCYTCTBUC HOHCHCHI/Iﬁ, 000CHOBaHUM B pCUICHUSAX.

Onenka “3” (yI0OBIETBOPUTEIHHO) CTABUTCSI, €CITH:

- HapyIIEHbl CPOKH, 3a/IJaHHE BHITOJIHEHO HE B ITOJHOM 00bEME;
- peleHue 3a7a4d COACPKUT HeTOUETHI U HErpyOble OMINOKH.
Onenka “2” (Hey/1OBJIETBOPUTENHHO) CTAaBUTCSI, €CIINU:

- HapyILIEHbI CPOKH, 3a/IlaHHE BHIMOJIHEHO HEOPEKHO, HE B TOJTHOM 00BEME;
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- pelIeHue 3a/1a4 COACPIKUT rpyOble OIIMOKH, KOTOphIe 0OHAPYKUBAIOT HE3HAHUE CTY/CH-
TaMH OCHOBHBIX NOHATHH MaTeMaTH4YeCKOW CTATUCTUKU M HEYMEHHE MX NPHUMEHATh, HE3HAHNE
npuéMOB PEIIeHH 33/1a4, a TAK)KE BBIYUCIUTEIIbHBIC OLUTHOKH.

Cnucok pekoMeHayeMoil JTuTepaTypsbl

1. opodeena, A. B. Marematuka : yueonuk s CITO / A. B. lopodeea. — 3-¢ usn.,
nep. u gorn. — M. : UznarensctBo IOpaiit, 2019. — 400 c. — (Cepus : IIpodeccronanbaoe 00-
pazoBanue). Pexxum noctyma: https://biblio-online.ru

2. JIuHeliHas anreOpa ¥ aHAIMTHYECKas TCOMETPHUS : YYSOHUK M IIPAKTUKYM JUIS CPE-
Hero npodeccuonanbHoro oopazoanus / E. I'. [Inoraukosa, A. I1. UBanos, B. B. Jlorunoga,
A. B. Mopo3osa ; nox penakiueit E. I'. [TnotHukoBoit. — Mocksa : U3narensctBo FOpaiit,
2019. — 340 c¢. — (ITpodeccuonansHoe obpasoBanue). Pexxum mocryma: https://www.biblio-
online.ru/bcode/430699

3. CabwuroB, U. X. JIunelinas anreOpa M aHAJIMTHYECKAs T€OMETPHUS : Y4eOHOE IOCo-
oue 11 cpeaHero npodeccuoHanbHoro oopazosanus / . X. Caburos, A. A. Muxanes. — 2-
e u3., uchp. u aon. — Mocksa : U3marenscrBo HOpaiit, 2019. — 258 ¢. — (Ilpodeccuo-
HalbHOE 0Opa3zoBanue). Pexxum mpoctyma: https://www.biblio-online.ru/bcode/442293

4. Cenpix, U. FO. Maremaruka : yueOHUK U MPAKTUKYM JUIS CPETHETO MPO(EeCcCHOHATb-
Horo obpazoBanus / U. 0. Cenpix, 0. b. I'pebenmukos, A. 0. IlleBenes. — Mocksa : U3na-
tenbcTBo FOpaiit, 2019. — 443 c¢. — (IIpodeccuonanbroe obpazoBanue). Pexum pocty-
na: https://www.biblio-online.ru/bcode/433707

5. Croiinosa JI. II. MaremaTuka. Y4eOHUK AJis CTY]l. BBICIL. NeJ. y4eO. 3aBeleHUui U 1e-
JarOTHYECKUX Koyutemkei. - M.: M3naTenbckuii nieHTp «Akamgemus», 2019r. (M 310eKTpOHHBII
BapHaHT)

6. Mamasa A.A. Martemaruka: YueOuuk.— M.: ®OPYM: UHOPA-M, 2019.- 544c¢. (Ce-
pust «IIpodeccuonanbHoe 00pa3oBaHUEY).

Hurepuer-pecype http://www.mathematica.ru

Pa3nea 3. 'eomerpuyeckue purypsi
Tema 3.1 I'eomeTpruyeckne GpUrypbl HA MJIOCKOCTH

CamocrosiTeibHasi pagora Ne8: (3uac.) BHeaynuropHast
Ananus AKCUOMATHK, IMOJIOKECHHBIX B OCHOBY yqe6HHKOB TCOMCETPHH.

[lens paGoTsr:

- CHCTEMAaTHU3HpOBaTh 3HAHUS O FEOMETPUUYECKUX (PUTYpax Ha MJIOCKOCTH;
- 3aKpenuTh TEOPETUUYECKUN MaTepUall 110 TEME;
- YMETb CTPOUTH (PUTYpPhI HA IIJIOCKOCTH 1O 3aJaHHBIM ITapaMeTpam.

CTyIleHT NOTKEH:
3Hamub: OCHOBHBIE T€OMETpHUECKHE (PUTYPHI HA TIIIOCKOCTH, KX CBOMCTBA

YyMemb.: IPUMEHSATh CBOMCTBA (QUTYp MPU UX MOCTPOSHUU HA TUIOCKOCTH

Conep:xanue 3a1aHnin
1. W3y4yuTh TEOpETUUYECKHI MaTepra
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Hexkotopsie ¢purypsl Ha IIIOCKOCTH:
[Tapamnenorpamm

[TapannenorpaMm - 3TO YETHIPEXyTOJIBHUK, TPOTHUBOJIEKAIINE CTOPOHBI KOTOPOTO MOMAPHO Ia-
paJUICIBHBI.

[TpsAMOyYTONBHUK, KBapaT U POMO SIBIISIOTCS] YACTHBIMHU CITyYasiMH MapajuieIorpaMmMa.
[Mapamienorpamm, UMEOLIHIA TpsAMBbIE YIIIbl paBHBIE 90 Tpaycam, SBISETCS MPIMOYTOJIBLHUKOM.
KBagpat — 3T0 TOT k€ mapajuiesorpaMm, y HEro M yribl 1 CTOPOHBI PaBHBI.

Yro no onpenenenus pomba, TO 3TO Takas reoMeTpudeckas Gpurypa, Bce CTOpOHBI KOTOPOTO
PaBHBIL.

Kpome toro, cieayer 3HaTh, 4TO JHOO0H KBAApAT ABISETCS POMOOM, HO HE KaXKIbIi pOMO MOXKET

OBITH KBaJIPaTOM.
Tpaneuus

[Tpu paccMOTpeHHH TaKOi reoMeTpudeckoi (PUrypsl, Kak Tpameius, MOXKHO CKa3aTh, 4TO B Ya-
CTHOCTH OHA, KaK M Y€THIPEXYTOJbHUK UMEET OJIHY MMapy MapajuieIbHBIX IPOTHUBOJISKAIIUX CTO-
POH U SIBISICTCSI KPUBOJIMHEWHOI.

OKpY>KHOCTb U KPYT

OKpy)HOCTh — I'€OMETPUIECKOE MECTO TOUEK IIIIOCKOCTH, PAaBHOYIAJIEHHBIX OT 3aJJaHHOM TOY-
KM, HA3bIBAEMOU [IEHTPOM, Ha 33JJaHHOE HEHYJIEBOE PACCTOSHUE, Ha3bIBAEMOE €€ PaIIyCOM.

A

K

Tpeyronbauk

Tak>ke K MPOCThIM T€OMETPUUECKUM (UTYpaM MPUHAIJICIKUT U y>Ke NU3ydaeMblil BAMU TPEYTroJib-
HUK. DTO OAWH U3 BUJIOB MHOTOYTOJIbHUKOB, Y KOTOPOTO YacTh MJIOCKOCTH OTpaHUYEeHa TPEMs
TOYKaMHU U TPEMS OTPE3KaMH, KOTOPHIE COCTMHSIOT 3TH TOYKU MonapHo. JIro0oii TpeyroibHUK
MMEET TPU BEPIIUHBI U TPU CTOPOHBI.

Bupg

TpeyronbHmuKa Yrnbl TpeyrosibHUKa Mpumep
v OpauH yron npsiMon, aga

MpAMOyrofbHbIii LPYFUX OCTPBIX.

OCTpoyronkbHbIit Bce yrnbl ocTpble

OAWH yron Tynoi, aea

TynoyronbHbIi
APYruX - ocTpble
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2. BBIIOTHUTH B aTbOOME YEPTEKH TIAHUMETPUICCKHUX QUTYD.
3. BwIOpaTh 07HY GUrypy Ha IIOCKOCTH U BBITOJHUTH MPE0Opa30BaHuUs: TOMOTETHIO, CHM-
METPHUIO, TT0I00He, TapauIeTbHBIA IEPEHOC

TpeGoBanus Kk pe3yjbTaraM padoThl:
Odopmienue anpboma.

Kpurepum oueHku.

Ornenka “5” (OTIMYHO) CTABUTCSI, €CIIH:

- 3aJITaHKE BBIIIOJIHEHO aKKYPaTHO, B IIOJIHOM 00BEME, B YKa3aHHBIC CPOKH;
Orenka “4” (XOpoI1I0) CTaBUTCS, €CIIN:

- 3aIdHUC BBIIIOJIHCHO AKKYpPATHO, B IIOJIHOM 06"béMe, B YKa3aHHBIC CPOKH, HO pa60Ta CO-
ACPIKUT HC3HAYUTCIIbHBIC IIOMApPKU;

- YepPTEKHU BBHIIIOIHEHBI BEPHO, HO JIOMYIIEHBI HETOYETHI U HETPyObIe OMINOKH
Onenka “3” (yIOBJIETBOPUTEIHHO) CTABUTCSI, €CIIH:

- HapyIICHBI CPOKH, 33]JaHUE BBIITOJIHCHO HE B TTOJIHOM 00BEME;

Onenka “2” (HEYJOBICTBOPUTEIHHO) CTABUTCS, ECIIH:

- HapyIIeHBI CPOKH, 33]JaHUE BBITOJIHEHO HEOPEIKHO, HE B TIOJTHOM 00BEME;

CnHcok pekoMeH1yeMoil JTuTepaTypsbl

1. opodeena, A. B. Marematuka : yueonuk mis CITO / A. B. lopodeeBa. — 3-¢ usn.,
nep. u gon. — M. : U3parensctBo FOpaiit, 2019. — 400 c. — (Cepus : IIpodeccuonanbHoe 06-
pasoBanue). Pexxum noctyna: https://biblio-online.ru

2. JluneitHas anreOpa ¥ aHATUTUYECKAsI TEOMETPHS ;| YICOHUK U MPAKTUKYM JIJIS CPeJi-
Hero npodeccuoHaabHoro oopazopanus / E. I'. [Tnoraukosa, A. I1. Banos, B. B. Jlorunoga,
A. B. Mopo3osa ; nox penakmueit E. I'. [InotaukoBoit. — Mocksa : U3patensctBo HOpaiir,
2019. — 340 c. — (IlpodeccronansHoe obpa3oBanue). Pexxum mocryna: https://www.biblio-
online.ru/bcode/430699

3. Caburos, U. X. JIunelinas anreOpa U aHAIUTHYICCKAs TEOMETPHUS : yIeOHOE IMOCO-
oue g cpeaHero npodeccuoHanbHoro oopazopanus / . X. Caburos, A. A. Muxanes. — 2-
e u3l., ucnp. u aon. — Mocksa : U3narenscrBo IOpaiit, 2019. — 258 c¢. — (Ilpodeccuo-
HaJbHOE 00pa3zoBaHue). Pexxum noctyma: https://www.biblio-online.ru/bcode/442293

4. Cenpix, . 0. MaTemaTuka : y4eOHUK M MPAKTHUKYM JJII CPEIHEr0 MpodhecCHOHaTb-
Horo oOpazoBanus / U. YO. Cenpix, 1O. b. I'pebenmukos, A. 1O. IlleBeneB. — Mocksa : U3na-
tenbcTBO FOpaiit, 2019. — 443 c¢. — (IIpodeccuonanproe obpazoBanue). Pexum mocty-
ma: https://www.biblio-online.ru/bcode/433707

5. Croiinosa JI. I1. Marematuka. Y4eOHUK AJisi CTYA. BBICIIL. TIe/A. yueO. 3aBeCHUN U TIe-
Jarorudyeckux komiemxeil. - M.: M3natenbckuil neHTp «Akaaemusi», 2019r. (M 3meKTpOHHBII
BapHaHT)

6. lamasa A.A. Martemaruka: YueOHuk.— M.: ®OPYM: UH®PA-M, 2019.- 544c¢. (Ce-
pus «lIpodeccronanbHoe oOpazoBaHue).

Hurepuer-pecype http://www.mathematica.ru

Paspnen 3. 'eomerpuyeckne purypbt
Tema 3.2. 'eomerpuueckne Gurypbl B IpOCTPAHCTBE

CamocrosiTenbHas padora Ne 9: (2uac.) BHeaynuropHas
N3o00pakeHne mpoCcTpaHCTBEHHBIX (PUTYp HA MJIOCKOCTH.
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[lenb paboTHI:

®  CHUCTEMaTHU3UPOBATh 3HAHMSI O FT€OMETPUUECKHUX (UTypaxX B MPOCTPAHCTBE;

e 0000mieHne, cucTeMaTH3alys, 3aKkperieHue 3HAaHUH O T€OMETPHUECKUX (Urypax B Ipo-
CTPaHCTBE; UX CBOMCTBAX U ITOBEPXHOCTSAX;

e (opmupoBaHue yMEHUN MO H300paKEHHUIO MHOTOTPAHHUKOB U KPYIJIBIX TEJ, PEHICHUIO
IUTAHUMETPUYECKHUX U MPOCTEUIINX CTEPEOMETPUUECKUX 3a/1a4.

CTyneHT JOKeH:

3HAMDb!

e ompezeNieHue MPU3MBI, €€ OCHOBaHUMN, OOKOBBIX PEOEpP, BHICOTHI, OOKOBOI MOBEPXHOCTH;
MOHSITHE TIPSIMOW TTPU3MBI, IPABIILHOW MPU3MBI; OMIPEICTICHIE Mapaljiesienumesa, Kyoa,

e onpeeNieHue MUPaMU/Ibl, €€ OCHOBaHUS, OOKOBBIX pEOEp, BHICOTHI, OOKOBOM MOBEPXHO-
CTH; TIOHATHUE NMPABUIILHOW TTHPAMHUIBI;

® CBOICTBA MPU3MBEI, MapAIICIICITUTICAA, THPAMHU/IBI,

e ompejieNieHue Tell BpaieHus (IIIMHApPa, KOHYca, Iapa), OCHOBaHUH, BBICOTHI, OOKOBOI
MOBEPXHOCTHU ,00pa3yroliiel, pa3BEPTKU LHMWIHH]IPA U KOHYCa; CBOMCTBA TEIl.
ymemy:

e 300pakaTh MPU3MBI, TUPAMUIBI, BBIIOTHITH YEPTEXKH 110 YCIOBHSIM 3a/1a4;

e pemarh INIAHUMETPUUYCCKUE U TPOCTCHUINNE CTEPEOMETPUYCCKHE 3a/1a4l Ha HAXOXKIIe-
HUE TEOMETPUICCKIX BEITUYHH (JITUH, YTJIOB, IUIOMIA/IeH) B IPU3Max; MUPaMHUIax;

® 1300paxaTh HUIUHAPHI U KOHYCHI, BBITIOIHATH YEPTEKHU MO YCIOBUSAM 33]1a4;

e pemiath IJIAHUMETPUUYECKUE U MPOCTEHUIINE CTEPEOMETPUUECKHE 3a/1a4ll Ha HaXOXK[e-
HUE TeOMETPUYECKUX BETUYUH (JTUH, YTJIOB, IJIOMIa/Iel) B IIMIIMHAPAX U KOHYCAX;

® MPOBOJUTH JIOKA3ATEIbHBIC PACCYKICHUS B XOJC PEIICHUS 3a]1a4.

Conep:xanue 3a1aHuni
1. MU cnonb3ys pa3BepTKu Tell, U3TOTOBUTH MOJIEIIH.

PasBeptka kyba

Pa3BepTka okTarapa
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PazBepcTka

UKOCcadapa

PazBepTka
JoIeKa’apa

Pa3BepTka terpasnpa

Pa3BepTka nupamu bl

2.BbINOMHUTE YepTEeKU MPOCTPAHCTBEHHBIX TEN B albOOME.
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TpeGoBanus k pe3yjabTaTaM padoThl
Odopmnenue anpO0Ma. Mojenu MpoCTPAaHCTBEHHBIX TEIL.
Kpurtepuu oueHku

Oruenka “5” cTaBUTCS CTYJEHTY, €CIIU:

- MOJCJIb U3rOTOBJICHA MPAaBHUJIbHO, dAKKYPAaTHO, JOCTATOYHOI'O IJId HM3YUCHHUA pasMepa, HEC
IoMsTa, B YKa3aHHBIC CPOKH.

OueHka “4” cTaBUTCS CTYICHTY, €CIIH
MO/IEJIb BBITTOJTHEHA MPABMIIBHO, aKKYPaTHO, MAJICHBKOTO pa3Mepa WIH CllaHa He B CPOK;
Onenka “3” cTaBUTCS CTYICHTY, €CJIH:
MOJICJIb CJIeJlaHa He aKKYpaTHO, HE COOTBETCTBYIOIIETO pa3Mepa, HE B YKa3aHHBIA CPOK;
OneHka “2” cTaBUTCS CTYICHTY, €CJIH:
MOJIEJIb HE ClelIaHa.

CnHcok pekoMeH1yeMoil JTuTepaTypsbl

1. opodeena, A. B. Marematuka : yueonuk s CITO / A. B. lopodeeBa. — 3-¢ usn.,
nep. u gon. — M. : U3parensctBo HOpaiit, 2019. — 400 c. — (Cepus : IIpodeccuonanbHoe 00-
pasoBanue). Pexxum noctyna: https://biblio-online.ru

2. Jluneitnas anreOpa ¥ aHATUTUYECKAsI TEOMETPHS | YICOHUK U MMPAKTUKYM JIJIS CPEeJi-
Hero npodeccuonaabHoro oopazopanus / E. I'. [Tnoraukosa, A. I1. Banos, B. B. Jlorunoga,
A. B. Mopo3osa ; nox penakuueit E. I'. [InoraukoBoit. — Mocksa : U3narensctBo KOpaiit,
2019. — 340 c. — (IIpodeccuonansHoe obpaszoBanue). Pesxum mocryma: https://www.biblio-
online.ru/bcode/430699

3. Caburos, U. X. JIunelinas anreOpa U aHAIUTHYCCKAs TEOMETPHUS : yIeOHOE MOCO-
oue g cpeaHero npodeccuoHanbHoro oopazopanus / M. X. Caburtos, A. A. Muxanes. — 2-
e u3l., ucnp. u aon. — Mocksa : U3narenscrBo IOpaiit, 2019. — 258 c¢. — (Ilpodeccuo-
HaJbHOE 00pa3oBaHue). Pexxum noctyma: https://www.biblio-online.ru/bcode/442293

4. Cenpix, M. FO. Maremaruka : yueOHUK U IPAKTUKYM JUIS CPEeTHErO MpodeccHoHab-
Horo oOpazoBanust / U. YO. Cenpix, 0. b. I'pebenmnukos, A. 1O. IlleBeneB. — Mocksa : U3na-
tenbeTBO IOpaiit, 2019. — 443 c¢. — (IlpodeccuonanbHoe oOpasoBanue). Pexum pocrty-
na: https://www.biblio-online.ru/bcode/433707

5. Croiinosa JI. II. MaremaTuka. Y4eOHUK AJisl CTY]I. BBICII. IeJ. yued. 3aBe/IeHUI U Te-
JTAaroTU4ecKux Kosemxken. - M.: M3narenbckuil neHTp «Akagemus», 2019r. (1 37eKTpOHHBIN
BapHaHT)

6. Mamasa A.A. Maremaruka: YueOHuk.— M.: ®OPYM: UHOPA-M, 2019.- 544c¢. (Ce-
pus «lIpodeccronansHoe 0OpazoBaHuey).

Hurepuer-pecype http://www.mathematica.ru
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Nudopmanuonnoe odbecrnieyeHne 00ydeHHus

OcHosHble UCMOYHUKU:

1. opodeena, A. B. Marematuka : yueonuk s CITO / A. B. lopodeea. — 3-¢ usn.,
nep. u gon. — M. : UznarensctBo IOpaiit, 2019. — 400 c. — (Cepus : IIpodeccronansHoe 00-
pazoBanue). Pexxum nocryma: https://biblio-online.ru

2. JIuHeliHas anreOpa ¥ aHAIMTHYECKAs TCOMETPHUS : YYSOHUK M IIPAKTUKYM JUIS CPE-
Hero npodeccuonanbHoro oopazoanus / E. I'. [Inoraukosa, A. I1. UBanos, B. B. Jlorunoga,
A. B. Mopo3osa ; nox penakuueit E. I'. [InotaukoBoit. — Mocksa : U3narensctBo FOpaiir,
2019. — 340 c¢. — (ITpodeccuonansHoe obpasoBanue). Pexxum mocryma: https://www.biblio-
online.ru/bcode/430699

3. CaburoB, U. X. JIunelinas ajreOpa U aHAJIMTHYECKAs T€OMETPHS : yueOHOE IOCo-
o6ue mia cpeaHero npodeccuoHanbHoro oopazosanus / M. X. Caburtos, A. A. MuxaneB. — 2-
e u3., uchp. u aon. — Mocksa : U3marenscrBo FOpaiit, 2019. — 258 ¢. — (Ilpodeccuo-
HalbHOE 0Opa3zoBanue). Pexxum mpoctyma: https://www.biblio-online.ru/bcode/442293

4. Cenpix, U. FO. Maremaruka : yueOHUK U MPAKTUKYM JUISL CPETHETO MPO(EeCcCHOHATb-
Horo obpazoBanus / U. 0. Cenpix, 1O. b. I'pebenmukos, A. 0. IlleBene. — Mocksa : U3na-
tenbctBo FOpaiit, 2019. — 443 c. — (IIpodeccuonanbHoe obpazoBanue). Pexum pocty-
na: https://www.biblio-online.ru/bcode/433707

5. Croiinosa JI. II. MaremaTuka. Y4eOHUK AJis CTY]l. BBICII. €. yued. 3aBe/IeHUN U Iie-
JarOTHYECKUX Koyutekei. - M.: M3naTenbckuii neHTp «Akamgemus», 2019r. (M 31meKTpOHHBII
BapHaHT)

6. Mamassa A.A. Maremaruka: YueOHuk.— M.: ®OPYM: UHOPA-M, 2019.- 544c¢. (Ce-
pus «IIpodeccrnonanpHoe 0OpazoBaHUEey).

ﬂOl’lO]ZHMmeﬂbele UCMOYHUKU.

1. Bricmiasg MaTeMaTuka : y4eOHHK M MPAKTUKYM JAJIsl CPEAHEro NpodecCHOHATBLHOIO
obpazosanus / M. b. Xpunynosa [u 1p.] ; mox obme penakmueit M. b. Xpunynosoii, 1. 1.
L{piranox. — Mocksa : U3natensctBo FOpaiit, 2019. — 472 ¢. — (IlpodeccuonanbHoe obpa-
3oBanue). Pexxum nocryma: https://www.biblio-online.ru/bcode/437476

2. Kpemep, H. III. MaTemaTuka A KoJjule[kei : ydeOHOe mocoOue IJis CpelIHEero
npodeccuonansHoro oopazosanus / H. III. Kpemep, O. I'. Koncrantunosa, M. H. ®puamas ;
nop pemakuueit H. 1. Kpemepa. — 10-e u3zn., nepepad. u mon. — Mocksa : M3naTenscTBo
KOpaiit, 2019. — 346 c. — (IlpodeccuonanbHoe oOpa3oBaHue). Pexum mocty-
na: https://www.biblio-online.ru/bcode/445990

3. Manyrun, B. A. Teopus BeposiTHOCTEH : ydeOHOE mocoOue it cpeaHero mpodec-
CHOHANBHOTO oOpa3zoBanus / B. A. Manyrun. — Mocksa : HU3narensctBo FOpaiit, 2019. —
266 c¢. — (IlpodeccuonanpHoe oOpa3oBanue). Pexxum mocryma: https://www.biblio-
online.ru/bcode/441412

4. [llunayes, B. C. Beicias matematuka. [Tonubiit kype B 2 1. Tom 1 : yueOHUK ams
akanemuueckoro Oakanaspuara / B. C. lllunauer ; mox pengakuuenn A. H. TuxonoBa. — 4-¢
U311, ucrp. u gorn. — Mocksa : M3narensctBo FOpaiit, 2019. — 248 c¢. — (bakanaBp. Aka-
JeMudeckuit kypc). Pexxum nocryma: https://www.biblio-online.ru/bcode/434737

5. lunaues, B. C. Beiciias maremaruka. [Tonubiit kypc B 2 T. Tom 2 : ydeOHUK U1t
akagemudeckoro OakanaBpuara / B. C. llunaueB ; mox pemakiueit A. H. Tuxonosa. — 4-¢
u3J., ucrp. u pon. — Mocksa : U3narensctBo FOpaiit, 2019. — 305 c. — (bakanasp. Aka-
JIeMu4ecKuii Kkypc). Pexxum nocryma: https://www.biblio-online.ru/bcode/434738

Hnmepnem-pecypcol:

1. http://www.mathematica.ru
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2. http://window.edu.ru

Ilepeuens memoouueckux yKasauuil, papadbomanubix npenooagamenem:
1. MeToauveckre peKOMEHIAIMK 110 OPTaHU3AlMKA M BBIMOJHEHUIO CAMOCTOSITEIBLHOM
paboThI
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5 JIucT BHeceHMsI MK3BMEHEHU K MeTOAUYEeCKHUM PeKOMEHIAIMAM [0 OPraHUu3aliM U Bbl-
MOJIHEHHI0 CAMOCTOSITEIbHOM PadoThl

Howmep u nara pac-
MOPSAUTEIBHOTO J10-
KYMEHTa O BHECEHUU

U3MCHCHUI

JlaTa
BHECCHUS

U3MEHEHUN

®.1.0. nuna,
OTBETCTBEHHOTO

3a UBMCHCHUC

IHonnuce

Homep u nara

pacrnopsIUTEIIbHOTO
JIOKYMEHTAa O MpHu-
HIATHUU U3MEHEHUN
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