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1 IIACIIOPT PABOYEH ITPOTPAMMBI YYEEHOH AUCIIHIIVIUHBI OYII.04
«Mamemamuxay

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl:

Hucuummuaa OYIT 04 «Matematrkay siBIsSIeTCSl 00s13aTEIBHON 9acThi0 001Ie00pa3BaTeIbHOTO
IIUKJIa OCHOBHOM TpodeccuoHalbHONW oOpa3zoBareinbHON mporpamMmbl B cooTBeTcTBUH ¢ PI'OC 1o
cnenuanbHocty 40.02.04 FOpucnpyneHuus.

Juctmnmmaa  OVYIL. 04  «Marematuka» oOecrnieunBaeT (HOpMUpOBaHHE OOmMUX U
npoeCCHOHATBHBIX KOMITETeHIINH 110 BceM Buaam nestensHoctd PI'OC no crienmansHoct 40.02.04
KOpucnpyaenuus. Ocoboe 3HaUeHHE AUCHUIIIMHA UMEeT Npu (GOPMUPOBAHUU U PA3BUTHH CIEIYIOIINX
oomumx xkommerenmuii: OK 01, OK 02.

[Tepeuennb 00X KOMIETCHITHIA

Kon HaumenoBanue o01ux KoMIeTeHIMI

OK 01. Br16upath ciocoObI perieHus 3a1a4 npodecCuoHaIbHOM AESITEIIBHOCTH,
MPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTaM

OK 02 Hcnonp30BaTh COBpEMEHHBIE CPEJICTBA TIOUCKA, aHAIM3a U UHTEPIPETAIIH
uH(pOopMay U HHPOPMAIIMOHHBIC TEXHOIOTHH ISl BRITIOJTHEHUS 337124
poecCHOHANBLHOM NesTeNIbHOCTH

1.2. Ilnanupyemble pe3yabTaThl 0CBOEHUS TUCHHUILINHBI:
B pe3ynbraTe u3yueHus: AUCUILITMHBI 00y4atOIIUNACS TOKEH:

ymemp: - pemarb NPUKJIaAHbIE 3a/1a4u B obnactu
npo(hecCHOHATIBHON JesITeIbHOCTH.
3HaAmy: — OCHOBHBIE OTIpEICTICHUS K MaTeMaTHIeCcKue (hOpMYIIbI;

— CBOWCTBA apr(PMETHUECKOTO KOPHS HATYPaAIbHOH CTENEHHU;

- CBOMCTBA CTENECHU C PAllMOHAIBHBIM I10Ka3aTeNeM;

- CBO¥icTBA JIorapu(MOB U OCHOBHOE JIorapu(hMUUYeCKOe TOKIECTBO;
- OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBL;

- TaOJIMILy TPOU3BOHBIX JIEMEHTAPHBIX (DYHKIIMH;

- AaKCUOMBI CTEPEOMETPHUH, OCHOBHBIE ITOHATHS.

umems - IPUMEHEHHUS MTOJYYEHHBIX 3HAHUM NIPU PEIICHUN MTPAKTUYECKUX 3a1a4.
npakmuyeckui
onvim:




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

Bup yueOHoii padoThl

O0BbeM yacoB

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM M CIHHUIIIMHbI 240
B TOM YHCIIE:

TEOPETUIECKOE O0yueHUE 148
nabopaTopHbIe PaOOTHI -
MPAKTUYECKHUE 3aHATUS 84
Kypcogas pabora (poekT) -
Camocmosmenvhas paboma -
KoncyabTanus 2
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 6




2.2. TemaTu4yeckuii IJIaH U coJlePKAHUE YHEOHOM T CIUIINHBI

HaumeHoBaHue Conep:kanue yuye0HOro Mmarepuasa u GopMbl OPraHU3aANUM AeATEJILHOCTH 00y4al0IUXCH Oo0bem
pa3iesioB U TeM B Yacax
1 2 3
OcHognoe codepacanue
Pa3nea 1. IloBTopenne Kypca MATEeMAaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 4
Lenb u 3anaun Teopernueckoe o0yuenue 2
MaTeMaTUKH IpH Lenp 1 3a1a4n MaTeMaTUKU TPU OCBOCHUHU CHIEIIUAILHOCTH.
OCBOEHUHU CIENMAILHOCTH. | ba3oBble 3HaHMS M yMEHMsS O MaTeMaTHKe B MPO(PECCHOHAIBHON U B IOBCEJHEBHOU
Uwucna v BBIYUCICHUS JESITEIbHOCTH.
JleiicTBusi Hal TOJOXHUTEIBHBIMH W OTPHUIATEIBHBIMA YHCIAMH, C OOBIKHOBEHHBIMH U
JIECATHUYHBIMH TPOOSMHU.
JeiicTBusi co creneHsiMu, (OPMYITBl COKPAIICHHOTO YMHOKEHUS
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
IIpakTueckoe 3auatue. Tect «Bxoasmui KOHTPOJIb 3HAHUI
Tema 1.2 Copaepxxanue ydyeOHOIro MaTepuasa 6
IIponieHTHBIE
BBIUMCIICHUS. Y paBHEHUS Teoperuueckoe oyuenne . 4
H HCpABCHCTEA Hpocrme IPOLIEHTHI, pa3Hble CIOCOOBI UX BblUMCIeHus. JInHeliHble, KBajpaTHbIe, APOOHO-
JMHENHbIE YpaBHEHHS U HEPABEHCTBA
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
ITpakTrdeckoe 3ansTue: Pemenne npuMepos
Tema 1.3. Copneprxanue y4yeOHOIro MaTepuaJa 6
ITponientHeie BeuncieHus | Teopernuyeckoe o0yueHne 4
B IpoeccroHabHbBIX [TpruMeHeHne NPOIIEHTOB MPH pellieHre NPohecCHOHATIbHbBIX 3a1a4
3azaqax B Tom unciie, NPaKTHYECKHUX 3aHATHH 2
ITpakTndeckoe 3aHsATHE. BpIunciIeHne TPOLEHTOB.
Tema 1.4 Coaepxxanue y4yeOHOro MaTepuasa 4
Teopernueckoe o0yueHue 2




Pemrenue 3amau. Bxoguoi

Brrancnenusa n HpCO6p&30BaHI/I5{. ypaBHeHI/IH 1 HCPABCHCTBA. FCOMCTpI/IH Ha IIJIOCKOCTHU

KOHTpPOJIb B ToM unciie, npaKTHYeCKUX 3aHATHI 2
IIpakTHyeckoe 3aHsITHE. Y paBHEHUS.
Pa3nen 2. [IpsiMble M JIOCKOCTH B IpocTpancTBe. KoopanHAaThI M BEKTOPBI B IPOCTPAHCTBE 28
Tema 2.1. OcHOBHBIE Conep:kanue y4eOHOT0 MaTepHuaJia 4
MIOHSTHSI CTEPEOMETPHUH. Teopernueckoe o0yuenue 2
Pacnionoxenune npsameix 1 | [Ipeamer crepeomerpun. OCHOBHBIC TOHSATHS (TOYKa, MpsMasi, IJIOCKOCTh, IMPOCTPAHCTBO).
IJI0CKOCTEN OcHoBHbIE aKcMOMBI cTepeomeTpuu. llepecekaroiuecs, napamienbHble U CKPELIUBAIOLINECS
npsiMble. YTON MEXIy IpsSMbIMU B mpocTpaHcTBe. [lepneHaukynspHocTs npsiMbix. OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPHI
B ToM ync/ie, NPAKTHYECKUX 3aHATHI 2
[TpakTueckoe 3anstue. Pemenue 3agau
Tema 2.2. IlapannensHocts | Conep:kanue yueOHOTo MaTepuasia 4
TIpAMBIX, — HPAMOH M| Tegpernueckoe 00yyeHue 2
IJIOCKOCTH, TTOCKOCTCH [TapamtensHble npsAMas U mIockoctsb. Onpenenenue. [Ipusnak. CoiicTsa.
[TapannensHbie miockoctu. Onpenenenue. [Ipuznak. CBoiicTsa.
Terpasnp u ero snementsl. [lapannenenunen u ero 3meMeHTbl. CBOWCTBA MPOTHUBOMOIOKHBIX OK
rpaHeil u nuaroHasnei napawenenuneaa. [loctpoeHrne 0CHOBHBIX c€UeHUN 01,
B ToM ynciie, IPAKTHYECKUX 3aHATHI 2 OK
[TpakTiueckoe 3anstue. Pemenue 3agau 02
Tema 2.3. Conep:xanue yueOHOTo MaTepuaJia 4
[leprieHAMKYAAPHOCTH Teopernueckoe o0yueHue 2
MIPSIMBIX, IPSMOM 1 [Tepienukynspabie TpsiMble. [lapaienbHble TPsSMBIC, TEPICHIUKYISPHBIE K IJIOCKOCTH.
IJIOCKOCTH, IJIOCKOCTEN [Tpu3Hak neprneHuKyIIpHOCTH MPSIMON U TIIOCKOCTH
B ToM ynciie, IPaAKTHYECKUX 3aHATHI 2
ITpakTnueckoe 3anstue. Pemenue 3agau
Tema 2.4. Ilepnennukynsap | Coaep:kaHue yueOHOr0 MaTepuasa 4
U HakJIoHHas. Teopema o
Teoperuueckoe o0yueHue 2

Tpex MepHeHUKYIsIpax

Ilepnenaukynsip 1 HakiIoOHHasA. TeopeMa 0 Tpex NMEPHNEHIUKYISIPAX. YTOJ MEXIY MPSMON H
IJIOCKOCTBIO.

VYros Mexay niaockocTsAMU. [lepneHuKynsipHbIe IIIOCKOCTH.

PaccrosiHMs B IpPOCTpaHCTBE




B Tom unciie, npakTHYecKuX 3aHATHI

IIpakTryeckoe 3aHATHE. YTOJI MEKY IIJIOCKOCTIAMMU.

Tema 2.5. Koopaunatel u | Cogep:kanue yueOHOro MaTepHaJia 4
BEKTOPbI B IPOCTpaHCTBE | Teopernueckoe o0yyeHue 2
JlexapToBbI KOOPAMHATHI B IPOCTpaHCTBE. BekTophl B npocTpancTBe. CI0KEHUE U BEIUNTAHUE
BEKTOPOB. YMHOXKEHHME BEeKTOpa Ha uncio. CkanspHoe npousBereHue BekTopoB. [Ipocreiinme
3aJa4M B KOOpAMHATax
B ToM 4nciie, NPAKTHYECKUX 3aHATHI 2
IIpakTnueckoe 3anstue. Pemenue 3anau
Tema 2.6. Ilpambie u | Conep:kanue yueOHOro MaTepuajia 4
IJIOCKOCTH B | Teopernueckoe o0yueHue 2
IIPAKTUYECKUX 3aJa4ax B3anmHOe pacnosioskeHue NpsMBIX B IpocTpaHcTBe. [lapaiesnbHOCTh MPSIMON M IIOCKOCTH,
NapajuIeJIbHOCTD IJIOCKOCTEH, MEePHEHAUKYISIPHOCTh IUIOCKOCTEeH. PacronoxkeHue mpsmMbIx U
IUIOCKOCTEH B OKpyXkarolieM Mupe (IpUpoze, apXUTEKType, TeXHUKe). PelieHue mpakTuko-
OpPUEHTUPOBAHHBIX 3a7a4
B ToM 4nciie, NPAKTHYECKUX 3aHATHI 2
ITpakTueckoe 3anstue. Pemenue 3agau
Tema 2.7 Pemenune 3anau. | Conep:kanue yueOHOro MaTepuajia 4
IIpsamble w  mockocTH, | Teopernyeckoe o0yueHune 2
KOOpAUHATBI M BEKTOPHI B | PacronokeHne TMpsAMBIX M IUIOCKOCTEH B IpocTpaHCTBE. [lepneHAMKYIsIpHOCTH WU
MIPOCTPAHCTBE NapajuIeIbHOCTD MPSMBIX U INIOCKOCTEN. JleKapTOBbI KOOPAUHATHI B IPOCTpaHCTBE. BEKTOPHI B
npoctpancTBe. ClOXKEHHME W BBIYMTAHME BEKTOPOB. YMHOXKEHHME BEKTOpa Ha YHCIIO.
KoopauHatsl BekTOpa
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
[Tpaktuyeckoe 3anstue. KontposnpHas pabota
Pa3nea 3. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 36
Tema 3.1 Copepxanue y4eOHOIro MaTepuaJa 6
TpuronomeTpuueckue Teopernueckoe oby4enue 4 OK
(GyHKIMY NpOM3BONBHOTO | PammanHas Mepa yria. [IoBOpOT TOYKHM BOKpYr Hadana koopauHat. OmpejerneHue CHHYCA, 01,
yria, yucia KOCHHYCa, TaHMe€HCa M KOTaHreHca. 3HaKu CUHYCa, KOCHHYCAa, TaHI'€HCAa U KOTaHTeHca II0 OK
YEeTBEPTAM. 3aBUCHMOCTbh MEKIY CHMHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJIHOTO U 02
TOTO K€ yTia
B Tom umnciie, NPAKTHYECKUX 3aHATHH 2




[TpakTueckoe 3anstue. PaboTa ¢ TpPUrOHOMETPUYECKOM OKPYKHOCTHIO

Tema 3.2 OcHoBHBIE Copnepxxanue yueOHOIro MaTepuasa 6
TPUTOHOMETPUUYECKHE Teopernueckoe o0y4yeHne 4
TOXKJIECTBA Tpuronomerpuueckue ToxkaecTBa. I[IpeoOpa3zoBaHus NPOCTEHIINX TPUTOHOMETPUUYECKUX
BbIpa)keHUil. CHHYC, KOCHHYC, TAHI'€HC U KOTAHT'€HC YTJIOB O U - O
B ToM 4nciie, NPaKTHYECKUX 3aHATHI 2
ITpakTuyeckoe 3aHstue. TpUTrOHOMETPUYECKHE TOXKIECTBA.
Tema 3.3 Copnepxxanue yueOHOIro MaTepuaJa 6
Tpuronomerpuueckue Teopernueckoe o0yuenue 4
(GyHkMu, ux coiictBau | OGmacTh OnpeneeHuss ¥ MHOXECTBO 3HAYECHHUIN TPHUTOHOMETPHUYECKUX (QyHKIHH. YETHOCTH,
rpaguKu HEYETHOCTH, TIEPUOJUYHOCTh TPUTOHOMETpHUYecKnX (PpyHKImi. CBoiicTBa U rpaduKu QYHKITUII
y=C0s X,y =sinX,y=tgX,y=ctgX. Cxarue u pactsikeHue rpaguKoB TPUTOHOMETPUYECKUX
(GyHKIMIA.
ITpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKITHI
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 2
ITpaktuyeckoe 3anstue. [locrpoenue rpadukos.
Tema 3.4 O6patHbie Copnepxanue y4yeOHOIro MaTepuasia 6
TPUTOHOMETPUUYECKHE Teopernueckoe o0y4yeHune 4
byHKIMHA OO6patHble TpuroHoMerpuueckue GyHkiuu. VMIx cBoiictBa u rpaduku.
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
ITpakTueckoe 3aHsaTue. PeneHne npumMepos.
Tema 3.5 Conepxxanue yuyeOHOIro MaTepuasa 6
Tpuronomerpuueckue Teopernueckoe o0y4yenue 4
YpaBHEHUs U HEPABEHCTBA | YpaBHEHHUE COS X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUH OCHOBHBIX THUIIOB: IIPOCTEMIINE TPUTOHOMETPUUYECKUE
YpaBHEHHUS, CBOJAIIMECS K KBaJpaTHBIM., pELIAEMble pa3JI0)KEHUEM Ha MHOXKUTEIH,
OJIHOPOJHBIE.
IIpocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
ITpakTrueckoe 3aHsaTue. Penenne npumMepos.
Tema 3.6 Pemenne 3agau. | Copep:kaHue yueOHOr0 MaTepuaia 6
OcHOBBI  TpUTOHOMETpHH. | TeopeTnyeckoe oGyueHHe 4




Tpuronomerpuyeckue [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBbIpaK€HHH. PeleHne TpUrOHOMETPUYECKHUX
byHKIIN yYpaBHEHHI U HEPABEHCTB B TOM YHUCIIE C UCTIOJIH30BAHUEM CBOMCTB (DYHKITHIA
B Tom unciie, npakTHYecKuX 3aHATHI 2
IIpakTueckoe 3ansaTue. PemieHne npumMepos.
ITpaktuyeckoe 3anstue. KonTposbHas pabota
Pa3nea 4. IlponsBognas n nepsoodpaszHasi pyHkumuu 58
Tewma 4.1 IlonsTue Conep:kanue y4eOHOT0 MaTepuaJia 6
npousBoaHol. @opmMyisl U | Teopernyeckoe o0yueHne 4
IIpaBuJIa [Tpupamenue aprymenra. Ilpupamenue ¢yHkouu. 3agaud, OPUBOISIIME K IOHATHUIO
i depeHIUpOBaHUS npou3BogHONU. Onpenenenrne NTpou3BOJHON. AJITOPUTM OTBICKaHMS MPOU3BOJIHON. PopMyIbl
nuddepennmpoBanns. [IpaBuna qudepeHnmpoBanus
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 2
IIpakTueckoe 3aHsaTue. PemeHne npumMepos.
Tema 4.2 Ilonsitue o Coaep:xxanue yueOHOro MaTepuaJia 6
HETIPEPHIBHOCTH ) YHKITHH. Teopernueckoe o0yuenue
Metoxn uHTepBanos [Tonsatue HenpepbiBHONH (yHKIuU. CBoiicTBa HempepblBHOW (GyHKUUU. CBs3b MEXIy
HETPEPHIBHOCTRIO M TUPPEpEeHIPYEMOCThI0 (DYHKIIMM B TOYKE. AJTOPUTM PEIICHHS OK
HEPABEHCTB METOJIOM MHTEPBAJIOB 01,
B Tom unciie, NPAKTHYECKUX 3aHATHH 2 OK
ITpakTueckoe 3aHsaTue. PeneHne npumMepos. 02
Tema 4.3 Copepxanue yueOHOro MaTepuasa 6
I'eomeTpuueckuit u Teoperuueckoe o0yueHue 4
¢bu3nveckuit CMbICT ['eomeTpuyeckuii CMBICIT MPOU3BOAHON (DYHKIMM — YIJIoBOH KO3(QQPHUIMEHT KacaTeabHOH K
IIPOU3BOIHOM rpaguky QyHKIMM B TOYKE. YpaBHEHHE KacaTelIbHOM K rpa@uky QYHKIHH. AJTOPUTM
COCTaBJICHUS YpaBHEHUsI KacaTesbHOM K rpaduky pyHkimu y=f(x)
B ToM 4nciie, IpaKTHYECKUX 3aHATHI 2
ITpakTueckoe 3ansTue. Pemenne npuMepos.
Tema 4.4 MonoronHocts | Conep:kanue y4eOHOro MaTrepuaJia 6
¢ynkuuu. Toukn Teopernueckoe o0yueHue 4
JKCTpEMyMa Bospacranue u yopiBaHue (hyHKIIMH, COOTBETCTBHUE BO3pAcTaHUs U YObIBaHUA (QYHKLIUHU 3HAKY
MPOU3BOJHON. 3aJauyl Ha MAaKCUMyM M MHUHUMYM. AJITOPUTM HCCIEAO0BaHUS (QYHKIMH U
OCTPOCHHUS €€ rpa)Ka ¢ MOMOIIbIO TPOU3BOAHOM
B Tom unciie, NPaKTHYECKHUX 3aHATHH 2




[TpakTiueckoe 3austue. Pemenune npumepos.

Tema 4.5 HccnenoBanue Copaepxxanue yueOHOIro MaTepuasa 10
(GyHKLIUH ¥ TOCTPOEHHE
rpaduKoB Teoperuueckoe 00yueHue 8
VccnenoBanue (yHKIIMM HAa MOHOTOHHOCTB M TOCTPOEHUE IrpauKoB
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 2
ITpakTnueckoe 3anstue. Pemenue npumepos.
Tema 4.6 IleppooOpasznas | Coaep:kaHue y4eOHOI0 MaTepuaa 12
¢dbynkuuun. [IpaBua TeopeTuyeckoe o0yueHue 8
HAaxO0KJICHUs O3HakoMIIEHHE C TIOHSITHEM MHTETpajia ¥ IepBo0Opa3Hoii 1t pyHkuuu y=f(x). Pemenne 3agau
epBOOOPA3HBIX Ha CBA3b IE€PBOOOpAa3sHOM M €€ MPOMU3BOJHOM, BBIUMCIEHHE IEpPBOOOpa3HOM s JaHHOH
¢yuknuu. Tabnuma ¢dopMyn A HaxoXIEHHS MepBooOpaszHbIX. 3ydeHue mnpaBuia
BBIYHUCIICHHSI 1EPBOOOPA3HOM
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 4
ITpakTueckoe 3ansitue. Pemenue npumepos.
Tema 4.7 Ilnomane Copnepxanue y4yeOHOIro MaTepuasia 12
KPUBOJIMHENHON Teopernueckoe o0yueHue 8
Tpaneuuu. Popmyna 3anauyy, NPUBOASIIKE K IOHATHIO OINPEACICHHOIO HMHTErpaja — O BBIYHCICHUM IUIOIIALU
Herotona — Jleli6uuna KpuBOJMHEHHON Tpaneuuu. Ilonsatue onpenenéHHoro wuHterpana.  ['eomerpuueckuii u
¢du3ndeckuit cMbIch onpeneneHHoro uarerpana. ®opmysna Hetorona — JleiGnuma.
Pemenue 3a1a4 Ha NpUMEHEHUE HHTErpaa s BblYMCIeHUS (PU3MUECKUX BETUYHH U TUIOMIa el
B Tom unciie, NPAKTHYECKUX 3aHATHH 4
ITpakTueckoe 3aHsaTHe. PemeHne npumMepos.
Pa3nes S. MHOrorpaHHHMKH H TeJ1a BpalleHust 24
Tema 5.1 IIpusma, Copaepxxanue y4eOHOIro MaTepuasa 6
napaiesenunen, Kyo, Teopernueckoe o0y4enue 4 OK
MApaMUJIa U UX CEUEHUs [Tpusma (HakioOHHas, npsiMasi, npaBwibHasg) U e€ snemeHThl. [lapamnenenunen. CpoiicTBa 01,
npsMoyrosnbHoro napamuienenunena. Ky6. Iupamuna u e€ anementsl. [IpaBunbpHas nupamuia OK
B ToM 4uciie, IpaKTHYECKUX 3aHATHI 2 02
ITpakTueckoe 3aHsTue. Penienre npuMepos.
Tema 5.2 IIpaBuiibHbBIE Copnepxanue y4eOHOIro MaTepuaJa 6
MHOTOTpaHHHUKH B )KM3HH | Teopernueckoe o0yueHue 4
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[Tnomans MOBEPXHOCTH MHOTOrpaHHuUKoB. IIpocrelinme KkKoMOMHALMKM MHOTOTPAHHUKOB.
Brruncnenue 371eMEHTOB MPOCTPAHCTBEHHBIX (uryp (p&€6pa, nuaronanu, yrisl). [IpaBunbHbIe
MHOI'OIPAaHHUKHU

B ToM 4nciie, NPAKTHYECKUX 3aAHATHI 2
ITpakTnueckoe 3anstue. Pemenue npumepos.
Tema 5.3 Copnepxxanue yueOHOIro MaTepuasa 6
Hwiuaap, KoHyc, map u Teoperudeckoe o0yueHue 4
UX CEYCHMS [wmaap, konyc, chepa u map. OCHOBHBIE CBOHCTBA MPSMOTO KPYrOBOTO IMJIMH/PA, IPSIMOTO
KpYyroBoro konyca. M3o0pakenue Ten BpaiieHus Ha rmiaockoctu. [IpencraBinenue o0 yceuéHHOM
koHyce. CedyeHust KOHyca (apauieIbHOE OCHOBAHUIO U MIPOXOAIIEE YEPE3 BEPIIMHY), CEUCHUS
WIMHApa (MapauielbHO M MEPHeHIUKYISIPHO OCH), CeUeHUsIX lapa. Pa3Béprka munuuapa u
KOHYca
B TOM uHciie, NPAKTHYECKHX 3aHATHIA 2
ITpakTnueckoe 3ansitue. Pemenue npumepos.
Tema 5.4 O06beMsbl u Copneprxanue yuyeOHOIo MaTepuasa 6
IJIOIA I TOBEPXHOCTEN Teopernueckoe o0yueHue 4
TeN O6bvem mpsiMOyroipHOTO mapauienenumnenaa. O0pem Kyba. OObeMBI TPAMONW TPU3MBI U
mmHApa. O6beMbl nupamuibl U KoHyca. O0beM mapa
B ToM 4uciie, IpaKTHYECKUX 3aHATHI 2
ITpakTueckoe 3ansTue. PemeHune npumepos.
Pa3nes 6. Crenenn u kopuu. CreneHHasi, nokazarejbHas M jorapupmuyeckass GyHKuuu 36
Tema 6.1 Crenennas Copepxanue yueOHOIro MaTepuaa 4
¢GbyHKIUS, ee CBOICTBA. Teopernueckoe o0y4enue 2
ITpeoOpa3oBanue [ToHsTHE KOPHS N-OW CTENEHU U3 JEHCTBUTENLHOrO uncia. OyHkimu y = Vx MX CBOMCTBA U
BBIPKEHHI ¢ KOPHAMHM N- | rpaduku. CBoCTBA KOpHS n-oii crenern. [IpeoOpasoBaHne UPPAIIMOHATBHBIX BRIPAKECHHIA OK
Oif CTEICHH B Tom umnciie, NPAKTHYECKUX 3aHATHH 2 01
ITpakTrueckoe 3ansTue. PemeHue npumepos. OK’
Tema 6.2 CBoiicTBa Conep:xanue yueOHOTro MaTepuaJia 4 02
CTEIICHH ¢ pallMOHANbHBIM | TeopeTnyeckoe o0yueHue 2
U TEUCTBUTEILHBIM [TonsiTe cremeHW C parMOHAIBHBIM ToKazareneMm. CTemneHHbIe (YHKIMHM, WX CBOWCTBA U
MIOKa3aTeIsIMU rpaduku
B Tom unciie, NPaKTHYECKHUX 3aHATHH 2

HpaKTI/ILIeCKOC 3aHsaTHe. PelieHue IIpUMCPOB.
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Tewma 6.3 Pemenue
HPPALMOHATIBHBIX
ypaBHEHUM

Conep:kanue y4eOHOT0 MaTepuaJia

Teopernueckoe o0yuenue
PaBHOCHIIBHOCTH MppAllMOHAJIBHBIX YpaBHEHUH. MeTo/Ibl X peleHus

N~

B ToM yuc/ie, TPAKTHYECKHX 3aHATHIA 2
ITpakTuyeckoe 3anstue. PenieHne npumepos.
Tema 6.4 ITokazatenbHas | Coaep:kaHue y4eOHOIo MaTepUasa 6
(dhyHKIIHS, €€ CBOWCTBA. TeopeTuyeckoe o0yueHue 4
ITokazarenbHble CreneHp ¢ IPOU3BOJIBHBIM JEUCTBUTEIBHBIM IOKazareiaeM. OlpeneneHue NoKa3aTelIbHON
YPaBHEHHMs M HEPABEHCTBA | (YHKIMM U €€ CBOMCTBa. 3HAKOMCTBO C IMPHUMEHEHHEM IoKa3aTenbHON (GyHKIUH. Pemenue
[IOKAa3aTeIbHBIX YPAaBHEHUN METOJOM YypaBHUBAHUS MOKa3aTesiel, METOJOM BBEACHUSI HOBOU
epeMEeHHOM, (yHKIIMOHAIbHO-TpaMueCKUM METOJI0M. PelieHne noka3aTeabHbIX HEPABEHCTB
B TOM 4HciIe, NPAKTHYECKHX 3aHATHIA 2
IIpakTHueckoe 3ansaTue. Pemenue npumepos.
Tewma 6.5 Jlorapudm Coaep:xanue yue0HOro MaTepHaJia 6
yucna. CBoiicTBa Teopernueckoe o0yuenue 4
norapupmMoB Jlorapugm uncna. Coiicta jgorapudgmon. Onepanuus gorapupMupoBaHus
B TOM yuc/ie, TPAKTHYECKHX 3aHATHIT 2
ITpakTuyeckoe 3anstue. PernieHne npumepos.
Tema 6.6 Conep:xanue yueOHOTro MaTepHaJia 4
Jlorapudpmuueckas Teopernueckoe o0yueHue 2
GbyHKIUS, €e CBOWCTBA. Jlorapudpmuueckass ¢yHkuus u ee cBoiictBa. IloHATue norapudmMuyeckoro ypaBHEHHS.
Jlorapudpmuueckue Onepanys NoTeHIUpoBaHus. TpU OCHOBHBIX METOJIA PEIICHUS JJOTapUPMUUECKUX YPaBHEHUMN:
YPaBHEHHMs, HEPABEHCTBA | (DyHKIIMOHAJIBHO-TpadUUeCKuii, METO/] MOTEHLMPOBAHMsI, METO/I BBEJICHHUS HOBOM IMEPEMEHHOM.
Jlorapudmmueckre HepaBeHCTBa
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
IIpakTueckoe 3aHsaTHe. PemeHne npumMepos.
Tema 6.7 Jlorapudmsl B Copepxanue yueOHOro MaTepuasa 4
MIPHUPOJIE U TEXHUKE Teopernueckoe o0yueHue 2
[Tpumenenue norapudma. Jlorapupmuueckas crnupainb B mnpupone. Ee maremaTnueckue
CBOMCTBA
B Tom umnciie, NPAKTHYECKUX 3aHATHH 2
ITpakTnueckoe 3ansTue. Pemenune npumepos.
Coaep:xanue yueOHOro MaTepuaJia 4
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Tema 6.8 Pemenue 3agau.
CrenenHas,

TeopeTuyeckoe o0yueHue
CrenenHas, mokasaTtelipHas U Jorapudmuueckas QyHkiun. Pemenue ypaBHeHmi

noKa3aTesabHas U B ToM uuciie, NPAKTHYECKHX 3aHATHIA 2
norapudmugeckas [IpakTueckoe 3andaTue. Pemenne npumMepos.
byHKIHH
Pa3nes 7. DjieMeHTBI TeOPHH BEPOSITHOCTEH M MAaTeMATHYeCKOH CTATHCTHKH 30
Tema 7.1 CobvbiTHE, Conep:kanue y4eOHOT0 MaTepHuaJia 6
BEPOSITHOCTh COOBITHSL. Teopernueckoe o0yyenune 4
Cnoxenue u yMHOXeHUe | COBMECTHBIC U HECOBMECTHBIE COOBITHA. TeopeMbl 0 BEPOSITHOCTH CyMMBI COOBITHI. Y CITIOBHAS
BEPOATHOCTEN BEPOSTHOCTH. 3aBHCHUMBIC U HE3aBUCHMBbIE COOBITHS. TeopeMbl 0 BEpOATHOCTH TPOU3BEACHUS
COOBITHIA
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 2
ITpakTuyeckoe 3anstue. PenieHne npumepos.
Tema 7.2 BeposaTHOCTb B Copnepxanue yuyeOHOIro MaTepuasia 6
npodecCHOHATBHBIX Teopernueckoe o0yuenue 4
3aja4ax OTHOCHTENBHASA YacTOTa COOBITUS, CBOMCTBO €€ ycTOMUMBOCTH. CTaTUCTUYECKOE OIpeieIeHue
BEepOATHOCTH. OlIEeHKa BEPOSATHOCTH COOBITHS OK
B TOM uHciie, IPAKTHYECKHX 3aHATHIA 2 01,
IIpakTHueckoe 3ansTue. Pemenue npuMepos. OK
Tema 7.3 JluckperHas Copepxanue yueOHOIro MaTepuaa 6 02
cllydaiiHas BEJTMYMHA, Teopernueckoe o0yueHue 4
3aKOH ee pacupenenaeHuss | Buabl cioydaiiHpix BenuuuH. OmnpefenieHue AUCKPETHOM Ciay4yailHOW BEJIMYMHBL. 3aKOH
pacnpenesieHusl JUCKPETHOM CIIy4yallHOW BEJIMYMHBI. Ee 4nCiIOBbIe XapaKTEPUCTUKHU
B Tom umnciie, NPAKTHYECKUX 3aHATHH 2
ITpakTnueckoe 3ansTue. Pemenne npuMepos.
Tema 7.4 3amaun Conep:xanue yueOHOTo MaTepuaJia 6
MaTeMaTHYECKON Teopernueckoe 00yuenue 4
CTaTUCTUKH. [lepBuunas oOpaOOTKa CTATUCTUYECKUX JaHHBIX. YHCIOBBIE XapaKTEpUCTUKU (cpeaHee
apudMeTHueckoe, MeIWaHa, pa3Mmax, aucrnepcus). Pabora c¢ Tabmuuamu, TpaduKami,
JuarpamMmmamu
B Tom umnciie, NPAKTHYECKUX 3aHATHH 2

ITpakTueckoe 3aHsaTre. Pelnenne npumMepos.
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Tema 7.5 DneMeHTEI

Conep:kanue y4eOHOT0 MaTepuaJia

Teopun BEPOATHOCTCH 1 TeopeTnueckoe 06ydyeHune 4
MaTeMaTHICCKO Buzbl coObITHi, BEPOSITHOCTL COObITHIH. CII0KEHNE U YMHOKEHHE BEPOATHOCTEN. JIUCKpeTHAs
CTaTHCTHKH clyualiHas BEIMYMHA, 3aKOH €€ pacIpeacieHus. 3a1aul MaTeMaTHIEeCKOM CTaTUCTHKN
B TOM 4nciIe, NPAKTHYECKHX 3AHATHI 2
[IpakTHyecKoe 3aHATHE. Pelenne mpuMepos.
Kouncyabrauus 2
JK3aMeH 6
Bcero: 240
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3. OCOBEHHOCTH PEAJIM3ALIMU AU CHUIIJVIMHBI B OTHOIIEHUUA JIUII U3
YUCJIA UHBAJIMAOB U JINIl C O'PAHUYEHHBIMHA BO3MOKHOCTSIMHU 31O0POBbSI
O6yanOU.[I/IeC5I C OrpaHMYCHHBIMHU BO3MOXHOCTAMU 3IJ0POBBA, B OTIMYHUC OT OCTAJIbHBIX
00Y4aroIIUXCsl, MMEIOT CBOU CIEIH(PUIECKHE OCOOCHHOCTH BOCHIPHUSATHS, IEPEepabOTKH MaTepHaa.
[TonGop u pa3paboTka y4eOHBIX MaTEPHATIOB JOJHKHBI MPOU3BOJUTCSA C yYETOM TOTO, YTOOBI
[PEOCTABNIATh 3TOT MaTEpPUal B PA3IUUHBIX (HOpMax Tak, YTOOBI UHBAIHIBI C HAPYIICHUAMH CIyXa

nojy4yanyd HHGOPMAIMIO BHU3YaJIbHO, C HAapyIICHWSIMU 3pEHUS — ayAualbHO (Hampumep, ¢
UCIOJIb30BAHUEM IIPOrPAMM-CHHTE3aTOPOB peYH) WIM € IOMOIIBI THU(IOMH(POPMALMOHHBIX
YCTPOMCTB.

Br160p cpeacTB 1 METOI0B 0OyUCHHS OCYLIECTBIISIETCS CaMHM IpernojaBateisiM. [Ipu 3Tom B
00pa3oBaTENTFHOM IPOIIECCE PEKOMEHIYETCS MCIOIb30BAHUE COLUATBHO-aKTUBHBIX U Pe(IeKCHBHBIX
METOJIOB OOY4YEHHsI, TEXHOJOTHH COLMOKYJIBTYPHOW peaOMIIMTAlMK C IIETbI0 OKa3aHHUs IOMOIIU B
YCTQHOBJICHUH TIOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIICHHH C APYTUMH OOYYaIOUIMMHCS, CO3JaHUH
KOM(OPTHOTO MCUXOJIOTNYECKOr0 KIMMaTa B CTYICHYECKOH IpyIIe.

CornacHo TpeOOBaHUSIM, yCTAaHOBICHHBIM MuHOOpHaykn Poccum K MOpSAKY pean3anuu
00pa3oBaTeNbHON AEATEILHOCTH B OTHOIICHUN MHBAIH/IOB U JIMI] C OTPAaHMYCHHBIMU BO3MOKHOCTSIMU
3JI0POBBSI, HEOOXOIMMO UMEThH B BUY, UTO:

1) uHBAJIM/IBI U JIMIA C OTPAHMYCHHBIMU BO3MOXKHOCTSIMH 3[JOPOBBSI [0 3PEHUIO UMEIOT MPAaBO
NPUCYTCTBOBATh Ha 3aHATHIX BMECTE C ACCUCTEHTOM, OKa3bIBAIOLIMM O0YYaIOIIEMyCsi HEOOXOIUMYIO
MTOMOIIIB.

2) MHBAJIH/bI U JIMIA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3[J0POBbS [0 CIYXY UMEIOT IIPaBO Ha
MCTIOJIh30BaHNE 3BYKOYCHIIMBAOIIEH armaparypsl.

[Ipu npoBeneHNN MPOMEXYTOUHOW aTTECTAIMH 10 AUCIUIUIMHE 00ECIICUNBACTCS COOI0ACHHUE
CIICAYIOMIUX O0IUX TpeOOBaHUIL:

- IPOBEICHUE aTTECTAIMH /ISl MHBAJIHIOB B OJHOM ayJUTOPUH COBMECTHO C O0YYaIOIIMMUCH,
HE SBJISIONMMUCS WHBAIMIAMH, €CIM 3TO HE CO3/1aeT TPYAHOCTEH Ui WHBAIMIOB W HWHBIX
00y4Jaromuxcs Npy MPOXOKACHUH TOCYAapCTBEHHOW UTOTOBOM aTTEeCTallNy;

- INPUCYTCTBUE B ayAUTOPUM ACCUCTEHTa (aCCUCTEHTOB), OKa3bIBAIOLIET0 OO0YyYarolMMCs
MHBAJIHJAM HEOOXOJMMYI0 TEXHHYECKYI0 TOMOIIb C YY4E€TOM HMX HHAMBUAYaJbHBIX OCOOCHHOCTEH
(3aHATH paboyee MECTO, MEPEIBUTATHCS, NPOYUTaTh W O(MOPMUTH 3aJaHHMe, OOIATHCS C
HK3aMEHATOPOM);

- TOJIb30BaHUE HEOOXOJWMBIMU OOYYArOIIMMCSl MHBAJIUAaM TEXHHUYECKUMH CPEICTBAMH IIPH
MPOXOXKJICHUH aTTECTAllUU C YY€TOM UX WHAMBHUIYaTbHBIX 0COOEHHOCTEH;

- olecrieyeHre BO3MOXXHOCTH OECIPENATCTBEHHOTO JOCTYyMa OOYYaIOIINXCS HHBAJIHIOB B
ayJAMTOPUH, TyaJICTHbIE U APYTHe MOMEIICHNUS, a TAKXKe UX NMPeObIBaHUS B YKa3aHHBIX MOMEIEHUSIX.

[Io mnHCEMEHHOMY 3asBICHHIO OOYYArOIIErocss WHBAIHMIA IPOJODKUTEIFHOCTh  CIadu
o0yJaroImuMCsl MHBAJIHMJIOM HJK3aMEHa MOXKET ObITh yBEJIMYEHA 10 OTHOLIEHHWIO K YCTaHOBJIEHHOM
MPOIOIDKUTETHFHOCTH €r0 CIauu:

- IPOJIOJKUTENBHOCTD C/Ia4M 3K3aMeHa, POBOIMMOTO B MUCBMEHHOM (opMe, - He Ooliee yeM Ha
90 MuHyT;

- MPOJOJDKUTENBHOCTh MOATOTOBKM OOydaromierocss K OTBETY Ha 3K3aMeHe, MPOBOJUMOM B
ycTHOU (hopMme, - He Oonee yeMm Ha 20 MUHYT;

B 3aBucuMOCTM OT HMHIMBHUAYaJbHBIX OCOOCHHOCTEH OOYYAIOIIMXCS C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMH 37I0POBBSI OPTaHW3aIUsl 00ECTICYMBACT BBHIMOJIHEHUE CIIEAYIOINX TPEOOBaHHHA MpH
MIPOBE/ICHUH aTTECTALIUH:

a) 7S CIICTIBIX:

- 3aJlaHUs U MHbIE MaTepHajbl JUIs CAa4M HK3aMeHa O(OpMIISIOTCS pelbepHO-TOUECUHBIM
mpudToM Bpaiinsg ninm B BUAE dIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBI0 KOMIBIOTEpA CO
CMEeLUAIN3UPOBAHHBIM POTPAMMHBIM 00ECIIEYCHUEM IS CIIEMBIX, JTMOO0 3aUUTHIBAIOTCS ACCUCTEHTOM;

- TIMCHMEHHBIE 3aJaHHS BBIOJIHIIOTCS OOYJaOIUMUCS Ha Oymare peabeHO-TOUCYHBIM
mpudToM bpailinsg nim Ha KOMIBIOTEPE CO CHEHATU3UPOBAHHBIM ITPOIPAMMHBIM 00ecrieueHUeM IS
CIIETIBIX, THOO HAJMKTOBBIBAIOTCSI ACCUCTEHTY,
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- [pu  HEOOXOAMMOCTH  OOYYaIOUIUMCS  TPEJOCTABISETCS  KOMIUIGKT MMHCHMEHHBIX
MPUHAUICKHOCTEH M Oymara Jijisi muchbMa pelibeHO-TOYeUHbIM ImpUudTOM bpaiins, KOMIbOTEp €O
CHETHMATM3UPOBAHHBIM IPOTPAMMHBIM 00€CIICYCHUEM ISl CIICTIBIX;

0) st c1aboBUIAIINX

- 3aJIaHUS U MHBIC MaTEPUAITBI LISl CIaYH 3K3aMeHa 0(pOPMIIIOTCS YBEIHUECHHBIM MIPHPTOM;

- obecrnieunBaeTCsl MHIWBUIyaAIbHOE paBHOMEpHOE ocBemieHrue He Mmenee 300 mrokc;

- TpU HEOOXOAUMOCTH OOYYaIOUIUMCS TPEIOCTABISACTCS YBEIMYUBAIOIIEEe YCTPOKMCTBO,
JIOITYCKAETCS MCIIOIb30BAaHUE YBEIMUMBAIOIINX YCTPOHCTB, UMEIOIIMXCS Y 00YyJarOIINXCS;

B) JIJISl TIIyXUX U CITa0OCIBIMIAINX, C TSHKEIBIMU HAPYIICHUSIMHU PEUH:

- obecrieynBaeTCsl HAJIMYME 3BYKOYCHJIMBAOINEH aIapaTypbl KOJUIEKTHBHOIO ITOJIb30BAHHMS,
OpyH  HEOOXOAMMOCTH  OOYYaroIIMMCS  TMPEAOCTABISICTCS  3BYKOYCWIMBAIOIIAs  armaparypa
WHWMBUIYAIBHOTO TI0JIb30BaHUS;

- 110 MX JKEJIAHUIO UCTIBITAHUS TIPOBOJAATCS B MUCbMEHHOU (hopme;

I) JUIS JIMI C HapyIICHUSMH OIIOPHO-JBHIaTEIbHOTO ammapara (TSHKeIbIMA HapyIICHUSMHU
JBUTATEIBHBIX (QYHKIMI BEPXHUX KOHEYHOCTEH MU OTCYTCTBUEM BEPXHHUX KOHEUHOCTEH):

- NHCBMEHHBIC  3aJaHMs  BBIIOJHAIOTCS  OOYYalONIMMKCS  Ha  KOMIIBIOTEpE  CO
CHEIIMATM3UPOBAHHBIM IIPOTPAMMHBIM 00€CIICYCHUEM HITH HaIMKTOBBIBAIOTCSI ACCHCTCHTY

- 110 WX YKEJIAHWFIO MCIIBITAHMsSI IPOBOJIATCS B YCTHOM opme.

O HeoOxomuMocTH OOECTeUeHUsT CHEIUAIBHBIX YCIOBUH Il TIPOBEACHHS ATTECTAINH
00y4YaroIuics JODKEH COOOUIUTh MMCbMEHHO He Mo3Hee, yeM 3a 10 aHeii 1o Hauvana arrecraiuu. K
3asIBJICHUIO TIPUJIATraloTCs TOKYMEHTHI, TIOITBEPIKIAIONTNE HATMYUE Y 00yJaIOMIETroCs MHIUBUIYATBHBIX
ocoOeHHOCTeH (TIPY OTCYTCTBHH YKa3aHHBIX JJOKYMEHTOB B OpTraHHM3aIlNH ).

4. 3AIAHUSA IS TIPAKTUYECKHX 3AHATHI

[lo mucuuniamHe NpeayCMOTPEHbl MPAKTUYECKUE 3aHATUSA C MCIOJb30BAaHUEM AKTHUBHBIX U
MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATHI (pa300pa KOHKPETHBIX CUTYAIUH, TPYIIOBBIX JHCKYCCHIA)
B COUETAaHUH C BHEAYAUTOPHON paboTOoi [1st JOPMUPOBAHUS M YMEHUIN U HABBIKOB 00YYaIOIINXCSI.

HaumenoBaHue pa3jaesioB U TeM IIpakTHyeckune 3aHATHSA
AUACHHUILIMHBI
1 2
Pasnen 1. IloBTopenuwe Kypca MareMaTuku Pemienue npuMepoB U 3ajad.
OCHOBHOM IIKOJIBI CamocrosiTenbHbIE U KOHTPOJIbHBIE paOOTHI.

WNunuBunyanbHble 3a1anus. TecTol.
Pasznen 2 [Ipsimble M IIIOCKOCTH B IPOCTPAHCTBE.  PelieHne npuMepos U 3ajad.

KoopanHatsl 1 BEKTOPBI B TPOCTPAHCTBE CamocTosiTeTbHBIE U KOHTPOJIbHBIE pa0OTHI.
NunuBuayansHble 3a1aHus. TecTol.

Paznen 3. OCHOBBI TPUTOHOMETPUH. Pemenue npumepoB u 3a1ay.

Tpuronomerpuyeckue GyHKIIMH CamMocTosTeIbHbIE U KOHTPOJIbHBIE PAOOTHI.
WNunuBunyanbHble 3a1anus. TecTol.

Paznen 4. [lpousBogHas u nepBooOpazHast Pemenune nmpumeposB 1 3amay.

byHKIIIN CamocTosATeIbHbIE U KOHTPOJIbHBIE PAa0OTHI.
NunuBunyansHble 3a1aHus. TecTol.

Paznen 5. MHOrorpaHHuKH M Tejla BpalleHUs Pemenne mpumepoB u 3aaau.

CamMocTosTeIbHbIC U KOHTPOJIBHBIE PAOOTHI.
NunuBunyansHble 3a1aHus. TecThl.

Paznen 6. Crenenu u kopuu. CreneHHas, Pemenne nmpumMeposB U 3aaau.

nokasareibHasl U jorapupmuyeckas GQyHKIUU CamMocTosTenbHbIE U KOHTPOJIbHBIE PAa0OTHI.
WNupuBunyanbHsle 3anaHus. TecTol.

Paznen 7. DnemMeHTHI TEOPUU BEPOSTHOCTEN U Pemenne mpumepoB u 3aaau.
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MaTEMAaTUYECKOH CTATUCTUKH CamMocTosTeIbHbIC U KOHTPOJIbHBIE PAOOTHI.
NunuBuayansHble 3a1anus. TecTol.

5. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOM U CHUTLIAHBI

5.1. Jlna peanu3anuMu NPOrpaMMbl JUCHMUIUIMHBI  TPEIYCMOTPEHBI: KaOWHET COIMAIBHO-
TYMaHHUTApHBIX AWCUUIUIMH; ydeOHas ayJAuTOpHUsl JJIsl TPOBEICHHS 3aHATUH JICKIIMOHHOTO THIIA,
3aHATUN CEMUHAPCKOIO TUIIA, TPYNIIOBBIX U MHIMBUIYAIbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJISA U
MIPOMEKYTOYHOM aTTECTAIMK, OCHAIIICHHAs HA0OpOM JIEMOHCTPAIIMOHHOTO 00OPYJIOBaHUS U Y4eOHO-
HaTrJISTHBIMU TOCOOUSAMU; yueOHas ay JTUTOPHUS I TEKYILETro KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTallHH,
OCHaIlleHHasi HA0OpOM JEMOHCTPAIIMOHHOTO O0OpYIOBaHHUS M Y4eOHO-HATVIIHBIMH ITOCOOUSIMU;
6I/I6JII/IOTeKa, YUTAJIILHBIM 34l ¢ BbBIXOJOM B HHTCPHCT, IMNOMCHICHUC IJId XpPaHCHUA U
NPOPUIAKTUIECKOTO OOCITY)KUBAHHS Y4eOHOrO OOOpYIOBAHMS, AKTOBBIA 3ajl; TOMEIICHUE JIJIs
caMoCTosITeNTbHOW paboThl, ocHameHHble B cooTBeTcTBUU ¢ OIl CIIO mo cmenmansroctn 09.02.07
WNudopmannoHHbIE CUCTEMBI U TIPOTPAMMHUPOBAHHE.

5.2. UudopMmanmonHoe odecnevyeHne peaju3auum NporpamMmMmbl

Jns  peanu3anmuyd  TpOrpaMMbl  OMOMMOTEYHBIH  (QOHA  YHUBEpCHUTETa UMEET OSJICKTPOHHBIC
oOpa3zoBaTenpHble W HH(MOPMAIMOHHBIE PECYpPChl, PEKOMEHAYyeMble Ui MHCIOJb30BaHUSA B
00pa30BaTEILHOM IIPOIIECCE.

OcHoBHas JInTeparypa

5.2.1. DjeKTpOHHBIE U3IAHUS

1. boromonos, H. B. Maremaruka. Yriny0nennsiii ypoBenb. 10—11 kiaccel: yaeOHUK 11t OO /
H. B. Boromoros, I1. 1. Camoiinenko. - 6-¢ u3z. - Mocksa: FOpaiit, 2026. - 400 ¢ - 978-5-534-21435-
2. - Tekcr: anexrponnsiii / KO FOpaiit: [caiit]. - URL: https://urait.ru/bcode/599023 (mata obpariie-
Hus: 21.05.2026). - Pexxum nocTymna: mo moAmnucKke

2. T'yces, B. A. Maremaruka. ['eomerpus. ba3oBslil ypoBeHb: 10—11 kiaccbl: ydeOHHK JUIs COO
/ B. A. T'yces, U. b. Koxyxos, A. A. [Ipokodnes. - 2-e uzn. - Mocksa: FOpaiit, 2026. - 281 ¢ - 978-5-
534-16085-7. - Tekct: anekrponnsiii / MKO FOpaiit: [caiit]. - URL: https://urait.ru/bcode/589208
(mata obpamenus: 21.05.2026). - Pexxum nocTyma: mo noamnucke

3. boromornos, H. B. MaremaTuka. Anrebpa n Hauana aHanu3a. ba3osslii yposenb: 10—11
Kiaccel: yaeoHuk a1t coo / H. B. Boromoinos. - Mocksa: FOpaiit, 2026. - 241 ¢ - 978-5-534-16084-0. -
Texcr: anextponnsit // UKO FOpaiit: [caiiT]. - URL: https://urait.ru/bcode/599024 (nara oGparenusi:
21.05.2026). - Pesxxum octyma: mo moJmucKe

5.2.2. DyleKTpOHHBIE pecypchl

1. Hayunas snextponHnas 6ubimoreka eLIBRARY.RU https://elibrary.ru/

2. DnextponHas 6nbnmmorednas cucrema lOpaiit U3narenscto FOpaiit https://biblio-online.ru/
3. [Inarpopma «bubmmokomruiekratopy http://www.bibliocomplectator.ru/

5.2.3. lonoHUTEIbHbIE HCTOYHUKU:

1. Anekcannpos, A. JI. Maremaruka: anre6pa u Hauajga MaTeMaTHIECKOTO aHaIN3a, TEOMETPHSI.
I'eometpus 10 kmacc [Teker] : yuyeOHHMK nnsi 00IIeoOpa3oBaTENbHBIX OpraHU3alUil @ YriayOJIeHHBIN
ypoBerb / A.Jl. Bepuep, B.M. Peokuk. - 4-e¢ uzn.,, MwunucrepcTBo mpocBemeHus Poccuiickoi
deneparuu. - Mocksa : [Ipocsenienue, 2020. - 271 c. : ui. ; 70x90/16. - ISBN 978-5-09-075902-1 (200
9K3.)
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2.  Anekcanapos, A. JI. Matemaruka: anreOpa u Hayaia MaTeMaTHYeCKOTO aHAIHN3a, TEOMET-
pust. ['eomerpus 11 knacc [Tekct] : yueOHuMK 1151 00111€00pa30BaTEIbHBIX OPTAaHU3AIIMN: YTITyOJICHHBIN
yposenb / A.JI. Bepuep, B.W. Peokuk. - 5-e uzn., Munucrepcto npocsemnienust Poccuiickoit @enepa-
nuu. - Mocksa : [Ipocsemenue, 2020. - 272 c. : wi. ; 70x90/16. - ISBN 978-5-09-074444-7 (200 3k3.)

3. Maremaruka: anrebpa 1 Hayaja MaTeMaTHYECKOT0 aHaIu3a, reoMeTpusi. AireOpa 1 Havyasa
MareMmatnueckoro aHanu3a. 10-11 kiacchel: 6a30BbIN U yriy0iaEHHBIN ypoBHH : yueOHuK / 1. A. Anu-
MoB, 0. M. Komnsrun, M. B. Tkauésa [u ap.]. — 12-e uzna. — Mocksa : [IpocBemienne, 2024. — 464 c.
— ISBN 978-5-09-112136-0. — TekcT : 2JIeKTpOHHBIH // DIEKTpOHHBIN pecypc 1udpoBoi 00pa3oBa-
tenbHOM cpenpl CITO PROFo6pasosanue : [caiit]. — URL: https://profspo.ru/books/132452

4., Mepsmsk, A. I'. Marematuka. 'eomerpus: 10 kinace: yriyOn€HHBIN ypOBEHb : yueOHUK / A.
I'. Mep3msik, 1. A. Homuposckuii, B. M. ITonsikos ; mon pexakuueii B. E. [Tononsckoro. — 8-e uzn. —
Mocksa : [Ipocsemenue, 2024. — 272 ¢. — ISBN 978-5-09-112260-2. — TekcT : 3JIEKTPOHHBIN //
DnexTpoHHBIH pecypc nudpoBoii odbpazoBatenbHoil cpeast CITIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/143859

5. Mep3nsk, A. I'. Maremaruka. ['eomerpus: 11 knacc: yrinyOnéHHbIN ypoBeHb : y4eOHUK / A.
I'. Mepansk, [. A. Homuposckuii, B. M. [TomsikoB ; mox pexakiueit B. E. Ilogonbckoro. — 8-e uzn. —
Mocksa : IIpocBemenue, 2024. — 256 ¢. — ISBN 978-5-09-112261-9. — TekcT : 37eKTpOHHBIH //
DneKTpoHHBIH pecypc uudpoBoii odbpazoBatenbHoil cpeast CIIO PROFo6pa3zoBanue : [caiit]. — URL:
https://profspo.ru/books/143860

6. Maremaruka: anredbpa ¥ Havyaja MaTeMaTUYECKOro aHalu3a, reomeTpus. ['eomerpus. 10-
11 xmaccrr [Teker] : yueOHUK: 6a30BbIi 1 yrinyonennsiit yposuu / JI. C. Atanacss, B. @ Byry3os, C. b.
Kanomues [u ap.]. - Mocksa : [Ipocsemnienue, 2025. - 287 c. : ui. ; 70x90/16. - (MI'Y - mikone). - ISBN
978-5-09-120159-8 5 k3.

7. Maremaruka: anredbpa ¥ Havajga MaTeMaTHYECKOro aHanusa, reometpus. ['eomerpus: 10-
11 kmaccer: 6a30BbIii U yrayonénusiit yposau : yueonuk / JI. C. AtanacsH, B. @. byrysos, C. b. Kagom-
ueB [u ap.]. — 12-e uzn. — Mocksa : [Ipocsemenne, 2024. — 288 ¢. — ISBN 978-5-09-112137-7. —
Tekcr : aneKkTpoHHBIH // DNeKTpOHHBIH pecypc mudpoBoii odpasoBarenbhoii cpenbl CITO PROFo6pa-
3oBanue : [caiit]. — URL: https://profspo.ru/books/132455

8.

5.3. Obs13aTesibHOE IPOrpaMMHOe o0ecreyeHne
1. Astra Linux Special Edition «Cmonenck», «Open»; PenOC ; OC "Anbst Pabouas crannus" 10; OC

"Anbt Obpaszosanue” 10.

2. MoitO¢uc Crangaptasiii 2, MoitOduc Obpaszosanue, P7-Oduc Ilpodeccuonansusiii, MoitOduc
Crangaptusliii 3, MoitOduc IIpodpeccruonanbublii 3
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6. ®OH/I OHEHOYHbBIX CPEI[CT? JJIAA MPOBEJEHUSA TEKYIIEI'O KOHTPOJIA U
MNPOMEXYTOUHOU ATTECTAIIUU ITO AUCIHUIIJIMHE
OYVII. 04 «MaTeMaTuKa»

6.1.ITACIHOPT ®OHJIA OHEHOYHbIX CPEJACTB 11O AUCHUIIJIMHE
@DOHJ OLIEHOYHBIX CPEACTB IMpEAHA3HAUEH JAJIsi KOHTPOJIA M OLIEHKH 00pa3oBaTeNbHBIX AOCTH)KEHUN
oOyJaromuxcsi, OCBOMBIIUX TmporpamMmy yueOHoW muctummiuael  OVIL.04  «Maremarukay
cnenuanbHocTH «MHPOpMAIIMOHHBIE CUCTEMBI U TPOrPaMMHUpPOBaHUE .
@oH/1 OIICHOYHBIX CPEACTB pa3padboTaH B cooTBeTcTBUHU ¢ TpeboBanusmu GI'OC COO, I'OC CIIO u
paboueii mporpammoit nucuuruiiabl OYII. 04 «Marematukay.

B pe3ynbrate ocBoeHUS Y4eOHON MUCIUTUTHHBI O0YYaIOIIHIACS TOJKEH:

Ymern:

OIIEpUPOBATH MOHATHAMMU: OIpE/IeIeHHe, aKCHOMa, TeopeMa, CIIeJCTBHE, CBOUCTBO,

MpU3HAK, JIOKA3aTeJIhCTBO, PABHOCHIBHBIE (HOPMYIHPOBKH; (GOpMyTupoBaTh oOpaTHOE W
IIPOTUBOIOJIOXKHOE YTBEPXKACHUE, MPUBOIAUTH IPUMEPbl U KOHTPIPUMEPHI, HCIIOJIB30BaTh METO[
MaTeMaTHYeCKON HHAYKIMH; IPOBOJIUTH JOKa3aTENIbHbIE PacCyKICHUS IPU PELICHUH 3a/1a4, OLIEHUBATh
JIOTMYECKYIO IPABUIIBHOCTD PaCcCyKICHUM;

OIEpUpPOBaTh IOHATHUSAMU: MHOXKECTBO, IOJAMHOXECTBO, OINEpPAallMM HaJ MHOXKECTBAMHU; YMEHME
HCMOJb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapaTr JUlsl ONMCAaHHUs peajbHbIX IPOLIECCOB U IMpHU
pelIeHnH 3a1a4, B TOM YHUCJIE U3 APYTUX Y4eOHBIX IPEIMETOB;

ONepUpOBATh MOHATHSMHU: Tpad, CBA3HBIM rpad, nepeBo, LMK, rpad Ha MIOCKOCTH; 3a/JaBaTh U
OIMCHIBATH TPadbl pa3IMYHBIMHU CITIOCOOAMU; HCIIONB30BaTh rpadbl P PEIICHUN 337134,

CBOOOJHO ONEpUpOBaTh TMOHATHSMU: COYETaHHE, MEPEeCTAHOBKA, YMCIO COYETAHMH M YHUCIIO
NePecTaHoOBOK; OnHOM HpIOTOHA; MPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS sl PEIICHHS
3ajay;

OIIEpUPOBATh MOHATUSIMU: HATYpaJbHOE YHUCIIO, LIEJI0€ YUCIIO, OCTATOK MO MOJIYJI0, PAallMOHAIbHOE
YHCII0, UPPALMOHAIBHOE YHUCIIO0, MHOYKECTBA HATYpaIbHbIX, LIEIbIX, PALIMOHAIBHBIX, 1EHCTBUTEIBHBIX
qucell; UCMOIb30BaTh MPU3HAKU JAEIUMOCTH, HAUMEHBUINI OOLIUI JenuTeab U HauMeHbllee olliee
KpaTHOe, anroputM EBkiuaa mnpu pemeHuM 3a7ad; 3HAaKOMCTBO C Pa3IUYHbIMU MO3UIUOHHBIMHU
CUCTEMaMHU CUHCIICHUS;

OIIEPUPOBATH MOHATHSMU: CTEIIEHb C LEJIBIM MOKa3aTejaeM, KOpeHb HaTypajlbHOW CTENEHH, CTENEHb C
paloHaIbHBIM MOKa3aTeeM, CTENEeHb C JeHCTBUTENIbHBIM (BEIIECTBEHHBIM) OKa3aTeNieM, Jorapudm
qucia, CHHYC, KOCUHYC U TAHT€HC TPOU3BOJILHOTO YHCIIA;

ONEpUPOBATh MOHATHSAMH: TOKJIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO,
cucTeMa YpaBHEHUH M HEPAaBEHCTB, paBHOCWJIBHOCTb YpaBHEHMH, HEpPaBEHCTB M  CUCTEM,
paloHaIbHbIE, UppalMOHAIbHBIE, MOKa3aTelbHbIE, CTETIEHHbIE, JorapupmMuuecKue,
TPUTOHOMETPUUYECKUE YPAaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI; YMETh PellaTh ypaBHEHUs, HEPAaBEHCTBA U
CHUCTEMBl C TIOMOIIBIO PA3JIMYHBIX TPUEMOB; pELIaTh YypaBHEHHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; PUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUISl peIlIeHUs] MaTeMaTUYeCKUX 3a1a4
U 337a4 U3 pazIuYHbIX oOjacTeld HaAyKM W peajbHOW >KU3HH; OINEPUPOBATh MOHATHUSAMU: rpaux
¢byHkuuu, odpatHas GyHKIMS, KOMIO3UIMS (DYHKIMHA, TuHEeHas QyHKUMS, KBapaTHUHas QyHKIUS,
CTeNEeHHas (QYHKIMS C LeJIbIM [OKa3aTeleM, TpUTOHOMeTpudyeckue (QyHKUIUH, oOpaTHbIE
TPUTOHOMETpPUUYECKUE (QYHKIIMH, MOKa3zaTeslbHas U Jorapudmuyeckas (QyHKIUU; YMEHHE CTPOUTh
rpaduky  GyHKIUI, BBINONHATH MpeoOpa3oBaHus TpaduKOB (YHKIMA; HCIONb30BaTh TIpaduku
GyHKUMH JUIs M3y4EeHHUs IPOLECCOB W 3aBHCHMOCTEH NpU peIIeHUH 33734 U3 JPYTruX Y4eOHBIX
MIPEeIMETOB U U3 pealbHON KU3HU; BhIpaKkaTh (POpMyIaMH 3aBUCUMOCTH MEXY BeIMYMHAMH; YMEHUE
CBOOOJTHO ONIEpUPOBATh MOHATHAMU: YeTHOCTh (DYHKIIUHU, IEPUOJTUUHOCTD (DYHKIMH, OrPaHUYEHHOCTD
(GyHKIIMM, MOHOTOHHOCTh (PYHKIIMH, 3KCTpeMyM (yHKUMH, HauOoJbllee W HaUMEHbLIEe 3HAuYEHUs
(GyHKIMKM Ha MPOMEXYTKE, YMEHHE MPOBOAMTH HCCIEN0BaHHE (YHKIMM; YMEHHE HCIOIb30BaTh
cBoicTBa M rpa@uku (YHKUUN A1 pelleHus ypaBHEHWUH, HEPaBEHCTB M 3aJad C IapaMeTpaMu;
n300pakaTh Ha KOOPIUHATHON TJIOCKOCTH MHOKECTBA PELICHUN YpaBHEHUH, HEPABEHCTB U UX CHCTEM;
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OTEPUPOBATh TMOHATHIMH: TIOCIEIOBATEIBHOCTh, apu(MeTHdecKass MPOTPeccusi, TeoMeTpUYeCcKas
nporpeccusi, OSCKOHEYHO  YOBIBAIOIIas TEOMETpPHYECKash  IMPOTPEcCHs; yMETh  3a/1aBaTh
MOCIIE0BATEIHLHOCTH, B TOM YHCIIE C TIOMOIIBI0 PEKYPPEHTHBIX (DOPMYIL.

3HaTh:

MOHSATHUSA: KOMIUJIEKCHOE YUCII0, CONPSKEHHBIE KOMIUJIEKCHBIE YUCIIa, MOJIYJIb U apPT'YMEHT KOMIUIEKCHOTO
yucina, ¢opMa 3amucHd  KOMIUIEKCHBIX 4YHcell  (FeoMeTpuuecKas, TPUTOHOMETpHUYECKas |
anrebpanveckas); apupMETHUYECKHe ACHCTBHS C KOMIUIGKCHBIMHA YHCJIAMH;, HCIIOJIb30BAHUE
KOMINIEKCHBIX YHCET;

MOHATHSI: cpelHee apudmernueckoe, MeAWaHa, W HAWMEHBIIEE 3HAUCHUsS, pa3Max, IUCIEPCHUS,
CTaHJAPTHOE OTKJIOHEHHE JIJIS1 OTIMCAHMS YHCIIOBBIX JTAHHBIX;

(GOpMyIIbI CIIOKEHUS W YMHOXKEHHUS BEPOATHOCTEH, (OpMyiny TMOJIHON BEPOATHOCTH, (GopMyry
bepuymnu, komOuHaTopHbIe (hakThl U (HOPMYIIBI; CTydaiiHas BEIMYUHA, PACTIPEEICHIE BEPOITHOCTEH,
MaTeMaTHYECKOe OKUJaHUE, TUCIIEPCHSI ¥ CTAHJIAPTHOE OTKJIIOHEHUE CIIyYallHON BEIHUYMHBI, PYHKIIUN
pacmpeiesieHdss W TUIOTHOCTH PaBHOMEPHOIO, TOKA3aTE€IbHOIO M HOPMAJIBHOTO pacHpeneieHu;
YMEHHUE HCIOJIb30BATh CBOMCTBA M3YYEHHBIX pacHpeneNieHUd Ui pelleHus 3a7ad; MOHSITHS: 3aKOH
OOJIBIITUX YKCETI, METOJIbI BBIOOPOYHBIX HCCIICAOBAHUN;

MOHATHSI: TOUYKA, MPsiMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IMJIOCKUI yroi, ABYTPaHHBIN yroI,
TPEXTPaHHBIN yrol, MepeceKarolnecs, MapaielibHbIe U CKPEUIUBAIOUINeCs MPsIMble, TapauIeTbHOCTD
U TEPIEeHIUKYISIPHOCTh MPSIMBIX M IJIOCKOCTEH, Yroa MeXAy HpSMbIMHU, YroJl MEXIy MpsSMOi U
TJIOCKOCTBIO, YTOJl MEXKTY TUIOCKOCTSIMH; (DaKThl H TEOPEMBbI TNIAHUMETPUH; : MHOTOTPAaHHUK, CEUCHUE
MHOTOTPaHHUKA, MPAaBUIILHBII MHOTOTPaHHUK, TIPU3Ma, MUpaMua, (pUrypa u moBEepXHOCTh BPAIICHHUS,
WIAH]P, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCa M IIWIHHIPA, TapalieIbHbIe
OCH, CE€UEHHE IIapa, MIOCKOCTh, Kacaromascs chepbl, HUIUHIAPA, KOHYCa, MPSIMOYTOJbHAas CHUCTEMa
KOOpJMHAT, BEKTOp, KOOPIAMHATHI TOUYKH, KOOPAMWHATHI BEKTOpPA, CyMMa BEKTOpPOB, IMPOU3BEICHUE
BEKTOpa Ha YHCIO, paslio’)KeHHWE BEKTOpa Mo 0a3ucy, CKaIIpHOE TMPOU3BEIACHHE, BEKTOPHOE
MPOM3BEICHNE, Yrol MEXAy BEKTOpaMM; Marpuia 2 X 2 u 3 X 3,0mpefenuTelb MaTpHUIlb,
T€OMETPUUYECKHI CMBICI ONPEICTUTEIIS.

OCBOUTH 00IHE KOMIIETCHIIUH:

Kon HaumMmeHnoBaHue 001UX KOMIIETEHIIUMH

OK 01. Breibupath cnocoObl pemieHuss 3amad  NpodeCCHOHAIBHOW JIeATENbHOCTH,
MIPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTAM

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHajdu3a W HMHTEPIPETALUU
uHpopmanui W WHQPOPMAIMOHHBIE TEXHOJOTMM JUIsl BBITIOJIHEHHS 3aja4
poecCHOHANBEHOM e TeNbHOCTH,

6.2. MEPEYEHDb KOHTPOJIUPYIOIIUX MEPOIIPUSITHAM JIJIsI TIPOBEJIEHUA
TEKYIIEIO KOHTPOJISI U MTIPOMEXKYTOUYHOM ATTECTALIUM

[lepedyeHb KOHTPOIHMPYIOLUIUX MEPONPUATHI JJIsl MPOBEAEHUS TEKYIIEro KOHTPOJIS IO
mucrumnae OVIIL.04 «MaTteMaTuka:

Texkymuii KOHTPOJIb
Homep I y P >
aKTHYeCKHe OpPMHPOBaHHE
ceMecTpa | TecrupoBaHue Omnpoc p Hoxnan pMup
3alaHuA nopr¢oJmo
1 + + + +
2 + + + +
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IlepeyeHb KOHTPOJIMPYIOIIMX MEPONPUATUN Ul IPOBEACHUS IPOMEKYTOUYHOU
arrectarmu o mucruiuinge OVIL.04 «MaremaTukay:
IIpomeskyTouHast aTTecTAUMS
Homep 3
IIpomexyTouHoe ayer ¢
cemecTpa Kypcosas padora P Y . JK3aMeH
TeCTHPOBaHHUE OLICHKOH
2 +

6.3. PE3YJIBTATbBI OCBOEHUSA JUCIIUIIJIMHbI

Pezynomamot 00yuenus

Kpumepuu oyenku

Memoouwl ouenku

- IEMOHCTpalus 3HAaHUN U

Texymui KOHTPOJIb B

YMmern: YMEHUH BBIIOJIHATH (hopMe oLIeHKH

peliaTb NpUKIAgHBIE 337auyd B | TpeOyeMble pacueTsl U pe3yabTaToB

obnactu po(heCCHOHATLHOM | COCTABNIATH HEOOXOIUMBIC MPAKTUYECKUX 3aHSATHH.

JESITEIIbHOCTH. JOKYMEHTBI. [IpomexyTouHbIit
KOHTpPOJIb B (hopme
KOHTPOJIbHOM padoThI,
KOJJIOKBUYMA,
VH/IUBUAYaJIbHOTO
3aJlaHusl.

3HaTh: - IEMOHCTpanus 3HAaHUHI U Texymui KOHTPOJIb B

- 3HayeHHE MaTeMaTUKU B | YMEHMM BBIIIOJIHATD (dhopMe oLIeHKH

npodecCHOHANBHON JESITENbHOCTH U | TpeOyeMbIe pacyeThl U pe3yJIbTaToB

npu ocoenuu [MI1CC3 COCTaBJIATh HEOOXOIUMBIE NPaKTUYECKUX 3aHITUH.

- OCHOBHBIE MaTEMAaTUYECKHE METO/IbI | JJOKYMEHTEI. [TpomexyTouHBIH

pelieHHs NpUKIAJHBIX 337ad B KOHTpPOJIb B (hopme

obnactu npodecCHOHATbHON KOHTPOJIBHOH padoTHI,

JIESITEIbBHOCTH; - OCHOBHbBIE MOHSATHS KOJIJIOKBHYMA,

" METOBI MaTeMaTHYeCKOTo WHUBUAYAIbHOTO

aHanu3a, JUCKPETHOM MaTeMaTHKH, 3a/1aHusl.

JIMHEWHON anreopsl, TEOPUH

KOMILJIEKCHBIX qucern, TEOpUn

BEPOSITHOCTEM M MaTeMaTH4EeCKOMN
CTaTHUCTUKH OCHOBBI MHTErPajbHOIO
U 11U pepeHnanbHOro UCHUCICHHUS.

6.4. OIMCAHUE MOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS KOMIETEHIIUIA
HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUS, OITMCAHUE HIKAJI

OIMEHUBAHMNAI.

Texkymmii KOHTPOJb 3HAaHUN TPEACTaBiIsSeT COOOM KOHTPOJb OCBOEHUS IPOrPaMMHOIO
MmarepHuaia y4eOHON AMCHUIUIMHBI, C LIENIbI0 CBOEBPEMEHHON KOPPEKIMU OOy4deHHs, aKTUBH3ALUU
CaMOCTOSITENIbHOM paOoThl U MPOBEPKHU YPOBHS 3HAHUI U yMEHUI 00y4daromuxcsi, chGOpMHUPOBAHHOCTH

KOMIIETEHIINH.

IIpomMe:xxyTouHasi aTTecTauMs MO JUCIUIIINHE MMO3BOJIIET OIICHUTHh CTEMEHb BBIPAKEHHOCTH
(copmupoBaHHOCTH) 0OPa30BATEIBHBIX PE3YIHTATOB:

HaumenoBanue pa3jaesioB
AMCUUILIMHBI

Tun KOHTPOJIBLHOTO 3aIaHUSA

1

2
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Pasznes 1.IloBTOpEeHUE Kypca Bomnpocs k Bormpocs! k TectupoBanue,
MAaTeMATHKH OCHOBHOM IIKOJIBI | 3K3aMEHY YCTHOMY OIIPOCY JOKJIa]{
[IpakTnueckue
3a/1aHUs
Pa3nen 2. [Ipsimble u miiockocTu | Bonpock! k Bormpocs! k TectupoBanue,
B nnpoctpancTBe. Koopanuarsl 3K3aMEHY YCTHOMY OIIPOCY JOKJIa/
U BEKTOPbI B IPOCTPAHCTBE [IpakTruueckue
3a/1aHUs
Pa3znea 3. OcHOBBI Bomnpocsl k Bompocs! k TectupoBanue,
TPUTOHOMETPHUH. JK3aMEHY YCTHOMY OIIPOCY JOKJIa
Tpuronomerpuyeckue [IpakTruueckue
pynkuun 3aJaHus
Pasnea 4. IlpousBoaHas u Bomnpocs k Bormpocs! k TectupoBanue,
nepBoodpasHasi GyHKUHMH JK3aMEHY YCTHOMY OIIPOCY JOKJIa
[IpakTnueckue
3a/1aHUs
Paznen 5. MHOTOrpaAaHHUKHY U Bomnpocsl k Bomnpocs! k TectupoBanue,
TeJa BPalleHus JK3aMEHY YCTHOMY OIIPOCY TOKJIa
[IpakTuueckue
3a/1aHNs
Pa3znen 6. CreneHu u KOpHU. Bomnpocsl k Bomnpocsl k TectupoBanue,
CrenenHnas, noxka3zarejibHasi U JK3aMEHY YCTHOMY OIIPOCY TOKJIa
Jorapupmuyeckass QyHKIHU [IpakTnueckue
3a/1aHUs
Pasnen 7. djieMeHTHI TEOpHH Bomnpocsl k Bomnpocs! k TectupoBanue,
BepPOSATHOCTEN U JK3aMEHY YCTHOMY OIIPOCY TOKJIa
MaTeMaTH4YeCKOH CTATUCTHKH [IpakTuueckue
3a/1aHNs

6.4.1. KOMIIVIEKT OHEHOYHBIX CPEACTB JJIsA TEKYIIEI'O KOHTPOJIA

Tekymmii KOHTPOJb 3HAHUH MpPEACTaBIAET COOOH KOHTPOJIb OCBOGHHS MPOTPAMMHOIO
MaTtepuana y4eOHOH NIHCUUIUIMHBI, C LENbI0 CBOEBPEMEHHOW KOppEeKUHMH OOydeHHus, aKTUBU3ALUU
CaMOCTOSITENIbHON pabOThI M MMPOBEPKU YPOBHS 3HAHUHN M YMEHHMH 00ydarouiuxcs, ChQOpMUPOBAHHOCTH
KOMITETEHIMH. Pe3ynbTaThl TEKYLIEro KOHTPOJIS 3aHOCSITCS B )KypHaJbl yUEOHBIX 3aHITHH.

@DOpMBI TEKYIIETO KOHTPOJIS 3HAHUM:

- onpoc (yCTHBIN);

- TECTUPOBAHHE;

- BBINIOJIHEHUE NPAKTUYECKUX 3a/1aHUM;

- HalMCaHUe JI0KJIAJI0B.

[TpopaboTka KOHCHEKTa JEeKIMA M y4yeOHOH JuTepaTypbl OCYLIECTBISETCS CTYJICHTaMHU B
TEYEHHUE BCETro Mepruoaa OCBOCHHUS TUCIUILINHBI TI0CIIE U3YYEHUS HOBOM TEMBI.

3amyTa NpakTHYECKUX paboT MO THIAaM KOHTPOJIbHBIX 33JaHUN MPOU3BOAMTCS CTYICHTOM B
JIeHb UX BBIMOJIHEHUS B COOTBETCTBUU C IJIAHOM-TPA(PHUKOM.

[IpenoaBaTens MpoOBEpSET MPABUIBHOCTh BBIMOJHEHHUS MPAKTUYECKUX pabOT CTYIEHTOM,
KOHTPOJIUPYET 3HAHHUE CTYAEHTOM IIPOWUIEHHOIO MaTepHajia ¢ MOMOIIbI0 KOHTPOJIbHBIX BOIPOCOB MU
TECTUPOBAHUS.

Bonpocs! 1J1s1 TeKyero KOHTpoJisi 3HaHU# (YCTHBIHN 01poc)
1. MaTpuupl, 1eiCTBHUS HaJ MaTPULIAMH.
2. Onpenenurenu 1-ro, 2-ro, 3-ro nopsAakoB. IIpaBuIo TpeyroabHUKOB.
3. Onpenenurenu n-ro nopsiaka. Teopema Jlammaca.
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4. ObparHas MaTpuIa. AJITOPUTM HaXOXKACHUS OOPAaTHON MAaTPHIIBI.

5. Panr wmartpunbl. AJTOpUTM BBIYMCICHHS pPaHra MaTpHUIBl C IOMOIIBIO  3JIEMEHTapHBIX
npeoOpa3oBaHui.

6. Cuctema JIMHEHHBIX ypaBHeHH. Metos oOpaTtHOi Matpuiibl. opmynsl Kpamepa. Merox I"aycca.
7. BEeKTOpBI U ONEepalvy HaJl HUMH.

8. I[Ipoeknus BeKTOpa Ha OCh U €€ CBOMCTBA.

9. lexapToBa npsAMOYroJibHas cuctemMa koopauHat. [losnspHas cucremMa KoopuHar.

10. CxanspHoe, BEKTOPHOE U CMEIIAHHOE IPOU3BEICHHS BEKTOPOB.

11. Ipenen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O MpEEIax.

12. Tlpenen hpyHKIMM NpU X, CTpEMSIIEMcs K 0ECKOHEYHOCTH. 3amMedaTesibHbIe Ipeaesbl. Yucio e.

13. HenpepbsIBHOCTh (PYHKIIMU B TOYKE W HA MPOMEXYyTKe. Touka HempepblBHOCTH (yHKIMU. Touka
paspeiBa ¢yHkiuu. CBoicTBa HenmpepblBHBIX (yHKnmi. [lpupamenune aprymenta. [Ipupamenue
byHKIHN.

14. TlpouwsBognas ¢dynkuuu. Auddepennuman (yHkmuu. ['eoMeTprUUecKHUid CMBICT MPOU3BOIHOM.
MexaHU4eCKHI CMBICI IPOU3BOIHOM.

15. Tabnua npou3BoaubIX. [ToHsATHE CioXKHO# dyHKIIMU. [Ipor3BOIHAS CIIOXKHON HYHKIIUH.

16. Cxema uccrnenoBanus pynkuuu. Obmacte onpeaeneHus QyHKuH. MHOKECTBO 3HAYCHUH () yHKIIHH.
YerHocts M HeueTHOCTh (GyHKkuMu. Hymum ¢ynkumu. ITpomexyTku 3HAKOMOCTOSHCTBA (DYHKIIMH.
Bozpactanue u yOblBaHHWE (QYHKIMH, MPaBUJIO HAXOXKICHHUS MPOMEXKYTKOB MOHOTOHHOCTH. ToOuku
SKCTpeMyMa (QYHKLHUH, IPABUIIO HAXO0XKJICHUS SIKCTPEMYMOB (DYHKITUH.

17. IIpousBogHble BBICIIUX IMOPAAKOB. PU3MUECKMI CMBICI BTOPOM NIpou3BoAHOW. McciemoBanue
(YHKLHU C TOMOIIBIO BTOPOH IPOU3BOIHOM.

18. IlepBooOpa3nas. Heonpenenennsiit uuTerpain. OCHOBHbIE CBOMCTBA HEOIIPEIETIEHHOIO UHTErpala.
19. Tabnua HeolpeIeIeHHBIX HHTETPAJIOB.

20. MeToapl MHTETrpUPOBAHMSI: METOJ HENOCPEACTBEHHOI'O WHTEIPUPOBAHHUSA; METOJ 3aMEHBI
HepeMEHHOH (METO MOICTAHOBKHU ); METOJI MHTEIPUPOBAHMS 10 YACTAM.

21. Onpenenennsiit uaTerpai. [lonstue nnterpasbHoOi cyMMbl. Jl0OCTaTOYHOE YCIOBHUE CYIIECTBOBAHUS
OIpEeJIeIEHHOr0 UHTErpana (MHTerpupyeMocTu (yHKIINN).

22. OcCHOBHBIE CBOWMCTBa OMPEIEICHHOTO HHTErpaiga. [ eoMeTpruecKuil CMBICI ONpPEIeICHHOTO
UHTErpaa.
23. Meroapl BblYMCIEHUS ompeaeneHHbIXx uHTerpanoB. ®opmyna Herortona-Jlel6numa. 24.
I'eomerpuueckue U puU3NIECKUE MPUITOKEHUS ONPEICIIEHHOI0 HHTErpaa.
25. @yHKIUY HECKOJIBKUX NTEPEMEHHBIX. YacTHBIE PON3BOHbIE.
26. Ilonarue muddepennuanbHoro ypaBHeHus. OOmiee M 4acTHOe pelieHue AudQepeHInaIbHOro
ypaBHeHus. UHTerpanbHble kpuBble. 3agada Komm.

27. 3anauu, npuBosIMe K AU PepeHnanbHbIM ypaBHEHUSM.
28. Metoas! pemeHus nuddepeHnanbHbIX YpaBHEHNH.

29. Ilonsarue uncnoBoro psaa. CXoauMOCTb U PaCXOIUMOCTb YUCIIOBBIX PSIIOB.

30. HeoOxoaumplii mpusHak cxonumocty psiaa. [Ipusnak cpaBuenus. [Ipusnak lanambepa.
31. Ilonarue 3Hakouepeayromerocs psaga. [lpusnak cxogumoctu JleitbHuma.
32. AGcomoTHAs ¥ YCIOBHAsI CXOJIMMOCTh 3HAKOTIEPEMEHHOTO Ps/Ia.

33. ®ynkunoHanbHbIe psabl. CteneHHble psabl. O01acTh CXOAUMOCTH CTENIEHHOTO psja. Paznoxenue
AJIEMEHTapHbIX PYHKIMH B psii MakiiopeHa.

34. Ilonstue  coObiTusa.  JlocTOBepHble,  HEBO3MOXKHBIE,  COBMECTHbIE, = HECOBMECTHBIE,
MIPOTHBOIOJIOXKHBIE COOBITHS. Kitaccudueckoe onpesienieHre BEpOITHOCTH.
35. Teopema cioxeHus BeposiTHOCTEN. TeopeMa yMHOKEHHSI BEPOSITHOCTEN.
36. CiryqaitHas BennuuHa. J[MCKpeTHas U HENIPEphIBHAS CIydallHbIEe BEIUYUHBI. 3aKOH pacIpeaesIeHUs
TMCKPETHOH citydaiiHoi BenuuHbl. IHTerpanbHas QyHKIMS pacnpeeneH s HeIpephIBHOM ciryyaitHOM
BEJIMYUHBI.

37. MaremaTHueckoe OKUJaHue JUCKPETHON CIIydaliHOM BEJINYMHBI.
38.0TKin0HEeHue ciay4aiiHOW BenuuuHbl. Jlucmepcusi nuckpeTHoi ciydaiiHoM BenwuuHbl. CpenHee
KBaJIpaTUYHOE OTKJIOHEHHUE.
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IIpumepHasi TeMaTHKA JOKJIA/I0B
. AIrOopUTMBI U3BJIEUEHUS KOPHS N-I CTENEHHU.
. AJITOPUTMBI peLIECHUs [T0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.
. BexTopsl B IpocTpaHcTBE
. Bece 3aranku u npumenenue byrouiku Kieitna.
. 'eomerpuueckue GopMbl B UCKYCCTBE.
. 'eomeTpus JloGaueBCKOro Kak MpuUMep akCHOMAaTUYECKON TEOpHUH.
. I'padb! 1 ux ucmonp3oBaHue
. I'padb! 1 ux npumMeHeHe B apXUTEKTYype.
. EcTb 1 (pmznyeckuii cCMBICT B IPOU3BOIHON U TEPBOOOPA3HOM?
10. 3aragku L{ukaouab!.
11. 3aragounsie rpapuKu
12. 3aragounbiit MUp GpaKTaioB
13. 3aaun MeXaHUYECKOTO MPOUCXOXKICHUS (TEOMETPHUS MACC, SKCTPEMAJIbHBIC 3a]]a4H ).
14. 3nakomMcTBO C rpadamu
15. luTerpan u ero NpuMEHEHHE B dKU3HU YEJIOBEKA.
16. Vicnonb3oBanue u npuMeHeHrne AuQdpepeHnanbHbIX YpaBHEHUN.
17. icnonb3oBaHUe MATPUIL] IPU PELIEHUH SKOHOMUYECKUX 3a/1a4.
18. MccnenoBanue neHTl MEOUyca u € CBONCTB: TOMOJIOTMYECKUN Kypbe3 HIIH YIUBUTEIbHOE
OTKpBITHE B MUpE HAYKU?
19. KoMIiekcHble YMClIa U UX POJIb B MATEMAaTHUKE
20. JIuct Mebuyca - yIuBUTEIbHBINH O0BEKT UCCIEIOBAHUSI.
21. Jlorapudmudeckast yHKIHS U €€ MPUEHEHHUE B )KU3HU YEJIOBEKA.
22. Marudeckue KBaapaThl
23. Marematuka B apxutektype. [naronoBbl Tena. CUMMETpHS U TAPMOHUS OKPYXKAIOILLEr0 MHUpA.
24. MareMaTuKa Ha I1axXMaTHOU JJOCKE.
25. MareMaTuyeckas JJOTUKA U €€ TIOCTUKECHUSI.
26. MareMaTudecKkue pacCyKACHUsI U JOKa3aTeJIbCTBAa B MaTEMaTHKeE.
27. Matpunia u ee npuMeHEHHUE.
28. MarpuuHas anredpa B )KOHOMUKE.
29. Meroa MareMaTH4e€CKOW MHAYKIIMU U €70 IIPUMEHEHHE.
30. Metoap! pelieHust UTPOBBIX 3a]1ad.

O 00 1N DN K~ W~

HpHMeprlﬁ MNEPEICHb NMPAKTHYECCKUX 3aJaHUH MO TUCIHUILJINHE

Tect mo pasaeny «Aaredpa»

1. Haiitu: tga, ecu sina = _?4; 180° < a < 270°

PoivPFPwias

2. Berauciute: sin30° - cos60° — sin%45°

-0
2
—1

4
1
4

3. Haiitu 3HaueHue BeIpaxkenus: tg2a - ctga — sin3a,npua = 30°
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25in30°-cos0°

4. BeiaucanuTp, —————
ol tg309-sin609

- [5:-1]
- [-o031]

6. Haiiure 3nauenue Boipaxkenus: cos36° + sin?18°
-sin?18°

-cos218°

-sin2a

-1

3

-3 1 5

a4-az a6

7. prOCTI/ITB BBIPpa)KCHUEC T —T
alz a6

-a
.

-0

8. YpocTuTh BeIpakeHHe <% . 13—3__1>
-a

-ad

-0

9. VKakuTe MPOMEKYTOK, COep KaIuii KopeHb ypaBHeHns 3% *° = 81
- (-1, 0]

-(0;3]

-(3;4]

- (4;+00)

10.Pemmte HepaBeHcTBO logr (3x +2 ) <=logz (x—1)

- (-2/3; + )

- (-00; - 2/3]

-[-1,5;-2/3]

- pELICHUH HET

11. Ykaxute npoMeKyTOK, KOTOPOMY MPHHAJICKUT KOpeHb ypaBHeHUs 1004 (4 —x ) +loga X =1
-(-3;-1)

-(0;2)

-[2; 3]

-[4;8]

12. HaiiiuTe 9nCIio meIbIX OTPHIATEbHBIX pellleHruil HepaBeHcTBa lg (x +5)<=2—1g 2
-1

-0

-2



- (-5)

13. YKauTe IPOMEKYTOK, COJICPKAINi KOPeHb ypaBHEeHNs 4°% 8 = 64

- (- 0; -3]

- (-3;-2]

-(-2,0]

-(0;3]

14. Haiinute KopHu ypaBHeHus x + 1 = +/—3x + 25.
-3

-(-3u8)

-3

-8

15. ®yukuus y = log 4 (X — 6) sBasieTCs:
-BO3pacTarolen

- yObIBaromen

16. CpaBuurte: log 0g 5 ulogog 12

->

- <

17. Pemmnre ypaBHeHue: logs X = 2.

-3

-36

- 64

-6

18. PewuTe ypaBHeHue: logs (x - 3) = 2.

-28

-25

-2

-5

19. PewunTe ypaBHeHUe Zsinf- cos% —-1=0.

-§+7m,nEZ
-m+4nn,n € Z
-§+7m,nEZ
-§+7m,nEZ

20. Pemrute HepaBeHCTBO 81 > 9174*
- (=00;0,75)

- (0,75;4)

- (—00; —0,25)

- (—0,25;+00)

21. PemienrueM ypaBHEHUs

%+2nk,k€z

cos(x +3m) =0 SIBIISICTCSL

_2ak,kez

£+ﬂk,k€z
2

_m+2ak,kez

1+tg°c

—= =
22. Pe3ynbTaToOM YIPOILIEHMSI BBIPAKEHUS l+ctg a

-0

SABIIACTCA:
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I led
_l+tga

_tg’a

23. LleHTpaJibHBIN yroJi, OMUPAIOIIUICA HA YTy, JJIMHA KOTOPOrO paBHA PAIUYCy OKPY>KHOCTH,

HAa3bIBACTCA YIJIOM B ... paJvaH.

24. YCcTaHOBUTH COOTBETCTBUS (DOPMYII CIIOKEHUSI TPUTOHOMETPUUYECKUX () YHKITHIA:
1) cos(ax - f3) a) sin &z -cos /5 - cosa -sin £
2) cos( + f3) 6) sin ez -cos 5 + cos -sin 3
3) sin(a + £) p) COS@ -COS p - sina -sin B
4) sin(a - f5) r) cosa -cos f# +sina -sin
- 1)-r, 2)-8, 3)-0, 4)-a
- 1)-a, 2)-r, 3)-6, 4)-a
- 1)-r, 2)-8, 3)-a, 4)-6
- 1)-r, 2)-a, 3)-6, 4)-B
25. YCTaHOBUTBH COOTBETCTBUE MEXAY BBIPAKEHUSIMH U PE3yJIbTaTaMU:
. 1T
sin—
1) 6 a)1
87

2 sin? 5 \/5
. 7T \/E

g —_— —_—
3) 3 ) 2

N
4) 4 1 2

- 1)-a, 2)-B, 3)-0, 4)-r
- 1)-r, 2)-8, 3)-a, 4)-6
- 1)-a, 2)-8, 3)-, 4)-6
- 1)-r, 2)-8, 3)-0, 4)-a

26. Pacnionoxxute B MOpsAKE BO3PACTAHUS: %, {30 u V10.
- ¥/10,¥6, /30
- 16,3/30,¥10
+%/30,V10,V6
- /6,310,330

27. Haiimute Kopens ypapHerus (V2)*°=4%

28. Berauciure cos 120°-tg315°,
- ('115)

-4

-0

-2
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29. Beruucnure log,7 + log,3 — log, %.

30. Beraucaute sin 210°+tg225°.

Tect no pasaeny «I'eomeTpus)
1. Kakue 13 cineayronmx yTBepKaeHui BEpHbI?
- [Ipou3BeicHHEM HEHYJIEBOTO BEKTOPA a Ha YUCIIO K HAa3bIBAETCS TAKOW BEKTOP 5, 49To |B| = |k| - |al.
- JIro0oit BEKTOP MOYKHO Pa3JI0KHUTh IO ABYM JIPYTUM HEKOJJTMHEAPHBIM BEKTOPAM.
- B paBHOOeapeHHOW Tpamenmuu BEKTOPHI, COMEPIKAIFe OCHOBAHHS, COHAIPABICHBI C BEKTOPOM,
COJIEpKaIIUM CPEIHIOO JIMHUIO.
- Ecim @=x,7+ y,J, B = X1 + y,J,T0 KOOPAUHATBI BEKTOPA @ — B PAaBHBI {X; — V1; Xz — Y2}
2. Kakue U3 cnenyromux yTBepkKAeHU BEpHbI?
- Ecnii BEeKTOpBI MPOTUBOMOJIOKHO HAIMPaBJICHBI, TO JIJTMHA BEKTOpPA CYMMBI PaBHA MOIYJIO Pa3HOCTH
JUTUH 3TUX BEKTOPOB.
-ABCD- napannenorpamm. Torna cripaBeJjIMBO paBEHCTBO BD =AD+ CD.
B uetpipexyronpanke ABCD AB = DC, touka K- cepenuna AB. I[psmas DK nepecekaer npsamyro
BC B touke N. Toraa He SBISIOTCS KOITMHEAPHBIMU BEKTOPHI BKUDA.
- A(-3;-1); B(2;-4). Torna nnuHa otpe3ka AB= 15.
3. Kakue u3 cneﬂyroumx YTBep)KI[eHI/II/I BEpHBI?
-U3 BeKTOpOB MN PQ MP QP NM AB sBISIOTCS IIPOTUBOIIOJIOKHBIMU BEKTOPEI PQ Hu QP.

- [Tycte BekTOp @ = 51 — 3J. Torga ero KOOpPAUHATHI a {E ; 3}.

- BekTophl @ 1 k - @ MPOTUBOIIOIOKHO HATIPABJICHBI, ecliu K<(.

- a{x1; 1} B{x;y2}. Torna ckanspHoe Mpou3BeIEHUE BEKTOPOB MOXHO BBIYHCIHUTH 110 GopMylie a - B =

X1y1 — X2¥2-

4. JIBe TIJIOCKOCTH COBMAAIOT, €CIIM OHH UMEIOT . . .

- IB€ 00X TOYKHU

- TpY OOIIUX TOUKH

- OIHY OOIIYIO MPSIMYIO

- OJTHY OOIIYIO TOUKY

5. YrioM Mexly HaKJIOHHOM U TUIOCKOCTBIO Ha3bIBAIOT. ..

- YIoJI MEXAY HAKJIIOHHOM U MEePIEHANKYISIPOM

- YIOJl MEXAY MPOEKIUEN U EPIEHANKYISIPOM

- YIoJI MEXAy HAKJIIOHHOM U €€ MPOeKIuen

- YIOJl MEXAYy HaKJIOHHOM U IPSIMOM B TUIOCKOCTH

6. Uepes ... IpOXOIUT €IMHCTBEHHAS TIJIOCKOCTb,
- IBE€ TOYKU

- TP TapaJUIeIbHBIC MPSIMbIS

- TPY MONAPHO MEPECEKAIOIINECS MPSIMbIE

- YETHIPE TOUYKHU

7. llpsiMast mepecekaeT MmIOCKOCTh, €CIIH MpsAMasi U MIOCKOCTb. . .
- HE UMEIOT HU OQHOI OOIIel TOUYKH

- UMEIOT JIBE OOIIME TOUYKHU

28



- IMEIOT TOJIBKO OJIHY OOIIYIO0 TOUKY
- IMEIOT TPH OOIINX TOYKH
8. He siByisieTcst IpaBHIIBHBIM MHOTOI'PAHHUKOM:

- IPaBUJIbHBINA TETPAdIP

- IpaBUJIbHASI IPU3Ma

- IPaBWIbHBINA JOJEKa3 AP

- IPaBWJIBHBIA OKTa3p

9. BepHoe yTBepxIcHUE:

- BBIITYKJIbIf MHOTOTPAaHHUK HA3bIBAETCS MPAaBUIIBHBIM, €CIIM €I0 TPaHHU SABJISIOTCS IPABUIBLHBIMU
MHOT'OYTOJIbHUKAMH C OJHUM U TEM K€ YHCIIOM CTOPOH U B Ka)KJI0W BEPLIMHE MHOIOI'paHHHUKA
CXOJIUTCS OZHO U TO € YUCI0 pedep

- IpaBUJIbHASI TPEYTOJIbHAS MUpPaMUa U IPaBUIbHBIN TETPa3lp — ATO OJIHO U TO Ke

- 10131 OOKOBOW MMOBEPXHOCTH NUPAMHU/IbI paBHA POU3BEACHUIO IEPUMETPA OCHOBAHUS Ha BBICOTY
10. BeicoTa 00KOBOI1 rpaHu MpaBUIIbHON MUPAMU/IbI, TPOBEACHHAS U3 €€ BEPIIMHbI, HA3bIBACTCS
- IMaroHaybio

- MEJIMaHOU

- anopemoii

11. CBolicTBO mUpaMU/IbL: €CIIU JABE IPaHU MUPAMUbI IEPIEHIUKYIAPHBI OCHOBAHUIO, TO UX JIMHUS
nepeceyeHus sBIAeTCS

- BBICOTOM MUpPaMU/Ibl

- anoeMoii MupaMuIbI

- paAnyCOM OKPYXHOCTH, OTIUCAHHOM OKOJIO OCHOBaHMS

12. Ecnu 60koBBIE pedpa MpU3MbI IEPICHIANKYIISPHBI OCHOBAHHIO, TO MIPHU3Ma SBIISIETCS:

- HAKJIOHHOH

- IpaBUJILHOM

- IpsIMOM

- BBIIIYKJION

13. ¥V npusmsl 60Kk0oBbIE pedpa:

- paBHBI

- CHMMETPHUYHBI

- MapaJIIeJIbHbI U PaBHBI

- apaJiIesIbHbI

14. Teno, cocrosiee n3 AByX KPyroB M BCEX OTPE3KOB, COEAUHSIOIINX TOUKH KPYTOB Ha3bIBAECTCS:
- KOHYCOM

- [IapoM

- LIAJIMHAPOM

- cepoit

15. Otpesku, coeAUHSIONINE TOYKHA OKPYKHOCTEH KPYTrOB, HAa3bIBAIOTCS:

- TpaHAMHU UWJIHH]IpA

- 00pa3yroIUMHU ITUIHHIPA

- BBICOTaMU LUJIMHJIpa

- IEPIEHANKYIISIPaMU UIMH]Ipa

16. O6beM kyba co cTopoHOH a = 3 ¢cM paBeH

-S=18cm2

- V=9 cm3
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-V=27cMm3

-S=12cm2

17. O6veMm kyba co CTOpOHOI a = 5 ¢cM paBeH
-S=25cm2

-V =15cMm3

-V =125 cm3

-S=75cm2

18. Y xyba Bce rpaHu:

- IPSIMOYTOJIbHUKHU

- KBaJpaThI

- Tpanenuu

- poMOBI

19. BeicoTa nupamMubl sBISETCS:
- OCBIO

- MEJIMaHOU

- IEPICHAUKYIISIPOM

- anopemoii

20. Teno, cocrosimiee U3 IBYX KPYTOB M BCEX OTPE3KOB, COSIUHSIONIMX TOYKH KPYroB HAa3bIBACTCS:
- KOHYCOM

- mapom

- IAJTUHIPOM

- cepoit

3ananus no pasaeny «Teopust BeposiTHOCTEI»

1) buatnonuct 8 pa3 cTpensietr no MulIeHsIM. BepoaTHOCTb onaiaHusl B MULLIEHB [TPU OJHOM BBICTpPEIIE
paBHa 0,65. Haiiute BEpOSITHOCTB TOTO, UTO OMATIOHHUCT MEepBbIe 4 pa3a Momnaj B MUIICHH, a TIOCIETHUE
4eThIpe MpoMaxHyJcs. Pe3yapTaT OKpyriurTe 10 COThIX.

2) BeposTHOCTB TOT0, 4TO HOBBIH CKaHep MPOCIYKUT Oosble roaa, pasHa 0,94. BepostTHoCTh TOTO, YTO
OH MPOCIYXHUT O0bIIe IBYX JieT, paBHa 0,87. HalimuTe BeposITHOCTh TOTO, YTO OH MPOCITYKUT MEHBIIIE
JBYX JIET, HO OOJIbLIE roja.

3) Koro6oii J[>koH monagaeT B MyXy Ha CTE€HE C BEpPOATHOCTHIO 0,7, €ClTi CTpeIsaeT U3 MPUCTPEIITHHOTO
peBosbBepa. Ecnu JKOH cTpenseT W3 HENPUCTPEISIHHOIO PEBOJIBBEPA, TO OH IMONAAAET B MYXY C
BepoaTHocThIO 0,2. Ha croine nexut 10 peBoabBepoB, U3 HUX TOJIBKO S npuctpensHubie. KoBooit [[xon
BUJUT HA CTEHE MYXY, Haylauy XBaTaeT IEPBbIN NONaBLIMICS PEBOJIBBEP U cTpeisieT B Myxy. Halinure
BEPOATHOCTH TOTO, UTO J[’KOH mMpoMaxHETCS.

4)I1epen HavamoM (yTOOIBHOIO MaTya Cy/ibs OpOCcaeT MOHETKY, YTOOBI ONPEAEINTh, KaKkas U3 KOMaH]
HayHET urpy ¢ ms4uoM. Komanpa «buonor» urpaer Tpu martda ¢ pasHbIMM KoMaHaamu. Haipure
BEPOSITHOCTH TOT'0, YTO B 3THX Urpax «buosory mpourpaer xpeOuii poBHO OAMH Pa3.

5) Ha poxk-¢ectuBaiie BBICTYNalOT TPYIIIBI — IO OJHON OT Ka)JOW W3 3asBIICHHBIX cTpaH. [lopsmok
BBICTYIIJIEHUs ompenensercs xpeduem. KakoBa BeposTHOCTh Toro, 4yro rpymnna u3 ®panuuu Oyner
BbICTYNaTh nociue rpynnsl u3 CIIA u nocne rpynnel u3 Kananer? Pe3ynbraT OKpyrimre 10 COTHIX.

6) IIpu apTusuiepuiickoii cTpenbbe aBToMaTHyeckasi cucTeMa JiejaeT BhICTpe 1o enu. Eciau nens He
YHUUTOKEHA, TO CUCTEMa JeJIaeT MOBTOPHBIN BRICTpEIl. BrICTpenbl HOBTOPSIFOTCS 710 T€X MOP, MOKa IeJTb
He OyJeT yHH4TOXXeHa. BepoaTHOCTh YHUUTOXEHHUS HEKOTOPO 11eJIn MPH NepBOM BhICTpeste paBHa 0,2,
a mpu KaxxioM nocneayromneM — 0,9. CKoJIbKO BBICTPEIOB MOTPEOYETCS A1l TOTO, YTOOBI BEPOSTHOCTh
YHUYTOXKEHUS 11e7H Obla He MmeHee 0,957

7) UToObI IpONTH B CIEAYIOMINUNA KPYT COPEeBHOBaHUH, (HyTOOIHLHON KOMaH 1€ HYKHO HAOpaTh XOTS ObI
7 OUKOB B BYX Urpax. Eciu koMaH/ja BRIMTPBIBAET, OHA NTOJIy4aeT 6 OYKOB, B Cllydae HUUbed — 1 04Ko,
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ecsu npourpsiBaeT — 0 oukoB. Haiinure BEpoSITHOCT TOTO, YTO KOMAH/I€ YIACTCS BBIMTH B CIIEYIOIUN
KpYr cOpeBHOBaHU. CUHUTAITE, YTO B K&XKJAOW UTPE BEPOATHOCTH BBIMTPHIIIA U TPOUTPHIIIA OJUHAKOBBI
u pasubl 0,4.

8) Ilo or3piBam mokymareneir Mropp UropeBuu oneHmwsn1 Haa&KHOCTh JABYX HMHTEPHET-Mara3uHOB.
BeposiTHOCTB TOrO, UTO HYXHBIA TOBap JAOCTaBAT U3 MarazuHa A, pasHa 0,81. BepostHocTs TOTO, 4TO
3TOT TOBap AOCTaBAT W3 MarasuHa b, paBHa 0,92. Urops MropeBuu 3akazan ToBap cpazy B 000HMX
MarasuHax. Cuuras, 4YTO MHTEpPHET-MarasuHbl padOTalOT HE3aBUCUMO Jpyr OT Jpyra, Haiaure
BEPOSITHOCTh TOT'0, YTO HU OJMH Mara3uH He JOCTaBUT TOBAp.

9) BeposTHOCTH TOrO, UTO HOBBIN MPUHTEP B TEUEHHE I'OJa NOCTYIUT B FrapaHTUMHBII PEMOHT, paBHA
0,072. B nekoropom ropojae u3 1000 mpoaaHHBIX NPUHTEPOB B TEUEHHE roja B TapaHTHUHHYIO
MacTEpCKYI0 MOCTYNnIIO 73 mTyku. Ha CKOJIbKO OTIMYaeTcst 4acToTa COOBITUS «TapaHTUHHBINA PEMOHT»
OT €ro BEPOATHOCTH B 3TOM ropoje?

Banamm 1o pasaejy «I[HCerTHaﬂ MaTEeMaTHKA»

1 1. dano muoxectBo E (1, 2, 3, 4). Cocuutarh 4YUCIO EPECTAHOBOK U CT€HEPUPOBATH UX.
P

Agig'
3. B ¢poprenbsiHHOM Kpyskke 3aHuMaroTcst 10 4enoBek, B Kpy»KKe Xy10’KeCTBEHHOr o ciioBa — 15,
B BOKaJbHOM KpyXkke — 12, B ¢orokpyxke — 20 uyenoBek. CKOIBKUMH CHOCOOAMH MOXHO
COCTaBHUTb Opuraay u3 4 4renos, 3 MUAHUCTOB, IISATH MEBLOB U 0HOrO dororpada?

4. Nanswt 40 yucen. U3 nux 10 yucen kpatusl 3, 15 uncen kpatusl 2, 20 yricesn He KpaTHBI HUA 2, HU 3.

Cxkonbko cpenu nanHbix 40 yncen, KpaTHbIX 67

5. Andasutr memenn Mym60-FOM60 coctout u3 3 OykB A, b, B. CrnoBom sBisiercss noGast

10CJIe10BaTeNbHOCTD U3 He Oojiee yeM 4 OykB. CKOJIBKO CJIOB B clioBape mieMeHu Mym0o-FOm60?

6. CnoBo — mo0ast KOHEYHasi MOCJIEI0BATEIBHOCTh OYKB pycckoro andasuta. BwIsicHHTE, CKOJIBKO

Pa3IMYHBIX CIIOB MOXHO COCTaBUTh U3 CJIOBA «MaTEeMaTUKa»?

7. Ha 6an B Cankr-IlerepOypr mpuexana u3BecTHas MojaHuia KHsAruHs PocroBckas. Hexortopeie

¢bpelnuHbl, y3HaB 00 3TOM, KyIWiIn cebe Takue e MOJBECKH, cepbu U Koibla. U3 115 ¢peitnun,

IIPUCYTCTBOBABIIMX Ha Oaity, 31 Obl1a B TakuX ke mojaBeckax, 45 — B cepprax u 50 — B kosbLax. 36

(bpelvH HaJenu MOJBECKH U Cepbr'M, 23 — HaJeNM MOABECKM M KOJbIla, 27 — KOJIbLIA U Cepbru. A

caMbIMU MOJHBIMU OKa3aJuCh 15 ¢peitnnH, KoTopble HaJeIu U TOJBECKU, U CEPbI'U, U KOJbIla, TAKUE

Ke Kak y KHAruHu PoctoBckoil. CKkoibko (peianH He 3HaJI0 o mpuesjie KHAruHu PocToBckoit?

8 8. BrImummTe MHOXECTBO YHOPSJAOYECHHBIX TAap W HAYEePTUTE OPHUEHTHPOBAHHBIN Tpad

OTHOILIEHHUS, 3aJaHHOTO MaTPUILIEH:

2. HaiiT 3Hau€HUE BHIPAKCHUS:

a b ¢ d
1 J1 U

Kpurepun n mkaja oneHuBanus (TeCTUPOBaHUe)

YpoBeHnb
Yuci10 npaBHIBLHBIX 0TBETOB Ounenka copmupoBanHOCTH
YMEeHHMH U 3HAHUM
YMeHus U 3HaHUsA
90-100% mpaBUIBHBIX OTBETOB |OIIEHKA «OTIUIHOY
chopMuUpOBaHBI
o YMenus U 3HaHHS
70-89% mpaBuiIbHBIX OTBETOB  |OIEHKA «XOPOIIO»
chopMuUpOBaHBI
o VMenus u 3HaHUS
51-69% npaBubHBIX 0TBETOB  |OIIEHKA «YI0BIETBOPUTEIHEHOY
c(hopMUPOBaHBI
Menee 51 % mpaBHIBHBIX YMeHus v 3HaHUS HE
O1eHKa «HEYI0BIETBOPUTEIBHOY
OTBETOB c(hOopMHPOBaHbI
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Kpurepun u mkasna oueHnBanus (YCTHBIH 01IPocC)

Onenka

«OTJIHIHO»

«xopouio»

«YAOBJIETBOPUTECIBbHO» | KHEYAOBJECTBOPUTEIBHO»

Tema packpsiTa B
ITOJIHOM 00BEME,
BBICKA3bIBAaHUS
CBSI3aHHBIE U
JIOTUYHBIE,
UCII0JIb30BaHa
HayyHas JIEKCHKa,
IPUBEICHbI
npumepsl. OTBETHI
JIaHbI B ITOJIHOM
o0beMe.

Tewma packpsiTa He
B IIOJIHOM 00BEME,
BBICKA3bIBaHUS B
OCHOBHOM
CBSI3aHHBIC U
JIOTUYHBIE,
HCIIOJIb30BaHa
Hay4JHasl JICKCHKA,
MIPUBEICHBI
npumepbl. OTBETHI
Ha BOIPOCHI JIaHbI
HE B IOJIHOM
oOBeMe.

Tema He packpsITa.
Jloruka u3noxeHus,
MMPpHUMCEPLI, BEIBOABI U
OTBETHI Ha BOIIPOCHI
OTCYTCTBYIOT.

Tema packpsiTa
HEJ0CTaTO4YHO,
BBICKa3bIBaHUS
HECBSI3aHHBIE U
HenornyHele. Hayuynas
JIEKCHKA HE
UCIIOJIb30BAHA, HE
IIPUBEICHBI IPUMEDPBI.
OTBeThI Ha BOIIPOCHI
3aBUCST OT IIOMOILU CO
CTOPOHBI
IIpenojaBaTels.

Kpurepum u mkajua onueHuBaHusl (BbINOJHEHHE MPAKTHYECKHUX 3a1aHUI)

Ouenka

«OTJHMYHO» «XOpOLIO» «YAOBJICTBOPUTEJIBHO» | «HEYI0BJETBOPHTEJIbHO)
ITo pemennto 3agaum | Ilo pemenuto | [lo pemenuto 3amaun nan | 3agayda HE pelieHa
JlaH NpaBUJIbHBIN | 3324l JIaH | YaCTUYHBIA  OTBET, HE | MOJHOCTBIO
OTBET U | IPaBWIbHBIN OTBET, | CIEJIaH BHIBOI
pa3BEpHYTHIM BBIBOJI | HO  HE  CleJaH

BBIBOJI
Kpurtepun u mkasna oueHnBaHus (10KJIAIbI)
Ouenka Kpurepum oneHku a1oxiana
«OTIHYHO» 1. CoGmonienue popManbHbIX TpeOOBaHUN K AOKIALy

2. 'paMOTHOE ¥ MTOJTHOE PACKPBITHE TEMBI;
3. CamocrosTenbHOCT, B paboTe Hag JOKIAIOM

(ucrionmp30BaHME  TOKJIAAOB ®W3  cetm  HTepHer
3arnpeniaercs).
4. YMmenue paboraTh ¢ y4eOHOIH, npodeccroHalbHOMI
JIATEPATYypPOM.

5. Ymenue paboTaTh ¢ EpHUOJUUECKON JIUTEPaTypOu.

6. YMmenue 0000111aTh, AeIaTh BBIBOJIBIL.

7. Ymenue opopmisite 6ubOIMOrpaduueckrue Ciucok K
nokany B coorBercTBue ¢ TpeboBanusmu ['OCT P 7.1-
2003 «bubnuorpaduaeckas 3aIHUCh.
bubnuorpaduueckoe omucanue. OOmme TpeOGOBaHUS U
MIPaBHJIA COCTABIICHUS.
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8. Cobmonenune TpeboBanmii K 0PopMIICHUIO JOKIAAA.
9.YMeHHe KpaTKO H3J0KUTh OCHOBHBIE ITOJIOKEHUS
JOKJIaJa MPH €ro 3alluTe.

10. MnmocTpanus 3auThl JOKJIaga Npe3eHTauei.
«XOpOoII0» 1. Cobmoienue GpopManbHbIX TpeOOBaHUI K TOKIa1y

2. 'paMOTHOE ¥ MTOJTHOE PACKPHITHE TEMBI;

3. CamocrosTenbHOCT, B paboTe HaJ JOKIAI0M
(ucrionmp30BaHME  JIOKJIAJOB M3 ceTH  MHTepHer
3anpeniaeTcs).

4. Ymenue pabotath ¢ y4eOHOH, mpodecCHOHATbHON
JIUTEpaTypOil.

5. Ymenue paboTaTh ¢ IEpUOJUUECKON JIUTEPaTypO.

6. He mostHO 0000I11I€H U ClieIaH BBIBO/I.

7. He Touno odopmiien 6ubnmorpaduyeckuil Clucok K
Jokaany B coorBeTcTBUe ¢ TpedoBanusmu ['OCT P 7.1.-
2003 «bubnuorpaduyeckas 3aIUCh.
bubnuorpaduueckoe onucanue. O0mue TpeOOBaHUS U
IpaBUJIa COCTABICHUS.

8. He momHo coOuroaeHsl TpeOoBaHUS K 0(HOPMIICHHIO
JIOKJIA/1a.

9. He wuyerko cdopmMupoBaHbl KpaTKHe OCHOBHBIC
MOJIOKEHHS JIOKJIa/1a TIPU €T0 3aIHTe.

10. MnnrocTpanus 3aiuThl JOKIaAa Mpe3eHTaINeH.
«Y/10BJIETBOPHUTEIHHO) 1. Cobnronenue GpopManbHBIX TPEOOBAHMIA K JOKIALY

2. 'paMoTHOE ¥ MOJTHOE PACKPBITHE TEMBL;

3. CaMOCTOSITETPHOCTD B pabOTE HaJl JOKIIAI0M (MCIIOTIB30BAHHE
JOKJIa 0B U3 ceTu HTepHeT 3amperaercs).

4. He momno w3y4eHol ydeOHas, NpodeccuoHaNbHAs
JauTeparypa.

5. He nmonuo n3yyena nepuoanyeckas Jureparypa.

6. He 00600111€HBI 1 HE KOHKPETU3UPOBAHBI BBIBOJIBI.

7. He Touno odopmiien 6ubiuorpaguieckuii CIUCOK K TOKIIaIy
B cooTBercTBUe ¢ TpeboBanusmu ['OCT P 7.1 - 2003
«bubnmorpaduueckas 3anucek. bubanorpaduueckoe onvcanue.
OO6ue TpeGoBaHUS U MTPABUIIA COCTABICHUSY.

8. He cobmroniens! TpeOoBaHUs K OPOPMIIEHUIO TOKIIAa.

9. He 4etko chopMupoBaHbl KpaTKHE OCHOBHBIE MOJIOXKEHUS
JIOKJIa/Ia TIPY €TO0 3aIuTe.

10. MnrocTpanus 3aIuThl TOKJIaJia Ipe3eHTalMed OTCYTCTBYET
«Hey/I0BJIeTBOPUTEJILHO» | He mpencraBui nokmajg Mo COOTBETCTBYIOIIUM KPHUTEPHSIM
OLIGHUBaHUs

6.4.2. KOMILJIEKT OIIEHOYHBIX CPEJCTB JIJISI TIPOMEXXYTOYHOM ATTECTAIIUN

IIpumepHbIe BONPOCHI K IK3aMEHY
Auredpa.
Uucna u BeuucieHus PanwonanbHble yucna. OOBIKHOBEHHBIE U JECSATHYHBIE APOOU, MPOLEHTHI,
OeckoHeUHbIe TIeproanyeckue apodu. [lpumenenue npobeli U MPOIEHTOB I PEIICHHS MPUKIIATHBIX
3a7a4 U3 Pa3IMYHbIX OTpaACied 3HaHUM U peajbHOM )KU3HU. J[elicTBUTENIbHBIEC YnCiia. PallnOHAIbHBIE U

33



UppalnroHalbHble Yucla. ApU(PMETHYECKHE OIlepaluud C OEHCTBUTENBHBIMU YHCIaMU. Monyib
JIEUCTBUTENLHOIO uuciia U ero cBoiictBa. [IpuOnmkéHHblE BBIYMCICHMS, MpaBHIa OKPYIJICHHS,
NPUKUAKA U OLEHKA pe3yipTaTa BbluucieHUH. CTeneHb C 1enbM nokasareneM. bunom HeroToHa.
Hcnonb3oBanue noaxofsmeil GopMbl 3anucu JEHCTBUTENBHBIX YUCEN JUISl PELICHUs] MPAKTUYECKUX
3a7a4 W MPEACTAaBICHHS JaHHBIX. ApU(PMETHYECKHI KOPEHb HAaTypajbHOW CTETIEHU U €ro CBOWCTBA.
Crenenp ¢ pallMOHAJIBHBIM IIOKA3aTeIeM U €€ CBOMCTBA; CTENEHb C JACHCTBUTEIBHBIM IIOKA3aTEIIEM.
Jlorapudm uncna. CBoiicTa norapudma. [lecaTuanbsie U HaTypalibHbIe Jorapudmbel. CHHYC, KOCUHYC,
TQHI'€HC, KOTAaHI'€HC 4YHCIIOBOIO AapryMeHTa. ApKCHHYC, apKKOCHHYC M apKTaHI€HC YHCIOBOIO
apryMeHTa. YpaBHCHHUS U HepaBeHCTBA TOXIeCTBa M TOXKIECTBECHHBIC MPEOOpa3oBaHus. Y paBHEHHE,
KOpDEHb ypaBHEHUs. PaBHOCHIIBHBIE YpaBHEHHMS W ypaBHEHMs-CleACTBUsA. HepaBeHCTBO, peunicHue
HepaBeHCTBAa. OCHOBHBIE METOBI PEIICHHS IIENBIX U IPOOHO-PAIIIOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.
MHorouseHsl OT OJHON IEpeMeHHOMU. J[eeHre MHOro4eHa Ha MHOTOWIEH ¢ OcTaTkoM. Teopema besy.
MHorounens! ¢ nenbivMu kodpdunuentamu. Teopema Buera. [Ipeobpa3zoBanus 4YMCIOBBIX BBIPAKEHHIH,
COIEpKallMX CTENEeHW M KOpHU. MppauuoHanbHble ypaBHEHHsA. OCHOBHBIE METOIbI PELICHUS
UppaluOHANbHBIX  ypaBHeHuHM. Iloka3atenbHple ypaBHEHHMs. (OCHOBHBIE METOABI  PELICHUS
NoKa3aTelabHbIX  ypaBHeHMH.  IIpeoOpa3oBaHue  BbIpak€HHMH,  colepXalux  Jiorapu(Mmsl.
Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOABI pEIICHUS JOrapu(PMUUYECKUX YpaBHEHHI.
OcHoBHbIE TpUroHoMeTrpuueckue Qopmyisl. IIpeoOpa3zoBaHue TPUrOHOMETPHUUECKUX BbIPAXKEHUH.
Pemenne TpuroHomMeTpuyeckux ypaBHEHMH. PenieHue cucreM JIMHEMHBIX ypaBHeHUM. Marpuna
CUCTEMBI JIMHEHHBIX ypaBHeHUH. Olpenenurens MaTpuibl 2 X 2, €ro reOMETPUYECKHH CMBICHT U
CBOMCTBA; BBIUMUCIICHUE €r0 3HAUYEHUS, IPUMEHEHHUE ONPEAEIIUTENs Ui PELICHUS] CUCTEMBI JINHEHHBIX
ypaBHEHUN. PemeHne npukiaaHbIX 3a1a4 ¢ IOMOLIBI0 CUCTEMBI JIMHENHBIX ypaBHeHUM. McciienoBanue
IIOCTPOEHHOM MOJIEINIX C IIOMOIIBIO MATPULL U onpeaenureneil. Iloctpoenne MareMaTnueckux Moaenein
pEeaJIbHOM CUTYyalluu C IIOMOILBIO YpPAaBHEHUH U HepaBeHCTB. IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K
pELIEHNI0 MaTeMaTUYeCKUX 3a7ady M 3a7ad W3 pPa3JInyHbIX oOJacTeld HayKu U pealbHOM KU3HU.
Oyukuuu u rpapukn OyHKuMs, crnocoObl 3amaHus (QyHkuuu. B3ammHo oOpaTHble (QYHKUIUU.
Komnozumust ¢pynkuumit. I'paduk dysknum. DnemeHTapHble TpeoOpazoBaHus rpadukoB (yHKIWH.
OO6nacte onpeaeneHus M MHOXKeCTBO 3HaueHud ¢yuxkuuu. Hymum ¢dynxoun. IIpomexyTtku
3HaKonocTossHCTBA. Y&rHple W HeuértHhie ¢yHKImMH. [lepmommueckne ¢ynkuuu. IIpomexyTkn
MOHOTOHHOCTH ()YHKLMHU. MakCUMyMbl U MUHUMYMBI (yHKIIMU. Hanboubliee 1 HauMeHblee 3HaueHUs
¢byHKIMM Ha npoMmexyTke. JInHelHas, kBagpaTU4Has U JApoOHO-TMHENHHas QYyHKIUU. DJIeMEeHTapHOe
UCClieIoBaHHEe W TocTpoeHHe ux rpapukoB. CreneHHas (QYHKIUS C HaTypaJbHBIM M LEIBIM
nokazaresnem. E€ cBoiicTBa u rpaduk. ColicTBa 1 rpaduk KOpHs N-0i cTeneHH Kak pyHKIHUN 00paTHOM
CTEIEeHH C HaTypalibHbIM Noka3aresneM. [loka3arenbHas u gorapupmudeckas GyHKIIMU, UX CBOMCTBA U
rpaduku. Vcnonb3oBaHue rpapukoB (YHKUUN i1 pelIeHHs YpaBHEHHMH. TpUroHoMeTpuyeckas
OKPY>KHOCTb, OIIpeIeNICHHE TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOro apryMeHTa. @yHKIMOHAIbHbIE
3aBHUCHUMOCTH B pealbHBIX Ipoleccax M sABileHusX. ['padpuxu peanpHbIX 3aBUcuMocTed. Hauana
MaTeMaThueckoro axHanusa IlocienoBaTenbHOCTH, COCOOBI 3a7aHusl MOCieqoBaTebHOCTEH. MeTos
MaTeMaTH4eCKOW WHAYKIMM. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIEA0BATENBbHOCTH. Mceropus
BO3HUKHOBEHHUSI MaTEeMAaTUYECKOI0 aHaM3a KakK aHanuu3a OeCKOHEYHO Maiblx. Apudmernueckas u
reoMeTpuyeckas mnporpeccud. beckoHeuHo yOwIBaromias reomerpuueckas mnporpeccus. Cymma
0ecKkoHeuHO yObIBaroIlel FeoMeTpHUecKoi nporpeccuu. JIMHEHHBIN U SKCIIOHEHIMANbHBIHN pocT. Yucio
e. dopmyna CIOXHBIX MNPOLEHTOB. [CHOIb30BaHKME INPOTPECCUU Ul PEUICHUs pealbHBIX 3a]a4
NPUKIAJAHOTO XapakTepa. HempepbiBHbIE (YHKIMHM M MX cBoWcTBa. TOUkM paspbiBa. ACHUMITOTHI
rpadukoB GpyHkuuid. CBOMCTBa (QYHKIIMI HENIPEPHIBHBIX HAa OTpe3Ke. MeToa HHTEpBaJIOB AJIsl pEelIeHUs
HepaBeHCTB. [IpuMeHeHne CBOMCTB HeNpephIBHBIX (YHKIUH Ui pemieHus 3anad. Ilepast u Bropas
npousBojHble (yHKIMU. OmnpesneneHue, reoMETpUYEeCKUil M (PU3NUECKHl CMBICT ITPOU3BOJHOM.
VYpaBHeHHe KacaTenbHOU K Tpaduky ¢pyHkimu. [IpousBoaabie snemMenTapHbix GyHKiuii. [IpousBoanas
CYMMBbI, IIPOM3BENIEHUS, YACTHOrO M Kommo3uiuu ¢GyHkiuil. MHoxectBa u joruka MHOXKeCTBO,
olepaly HaJ MHOXKECTBAMHU U UX cBoiicTBa. Jlnarpammsl Diniepa — Benna. [Ipumenenne teopetuxo-
MHO>KECTBEHHOTI'O aIllapaTa Uil ONMCAaHUs PEalbHBIX MIPOLIECCOB U SBJICHMM, PU PEIICHUM 3a7a4 U3
Apyrux ydeOHbIX mpenmeroB. OmpeneneHue, TeopeMa, CBOHCTBO MaTeMaTHYECKOro OOBEKTa,
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CJIEICTBHE, IOKA3aTEJILCTBO, PAaBHOCWIbHBIE ypaBHeHUs. HaTypanbHble u nensie yncna. [Ipumenenue
npusHakoB aenuMoctu nenbix yucen, HOJ u HOK, octaTtkoB mo Moayinto, anroputMma EBknuaa st
pemieHus 3a7ad B LENbIX unciax. KommuekcHele uncna. AnreOpandeckas U TPUTOHOMETpUYECKas
GopMBl 3amKMcH KOMILJIEKCHOrO uucia. Apudmerndeckue omnepanuu ¢ KOMIUIEKCHBIMHM YHCIIaMHU.
N300pakeHre KOMIUIEKCHBIX YUCENl Ha KOOpAWHATHOH miockoctu. @opmyna Myaspa. Kopuu n-oii
CTEIICHH U3 KOMIUIEKCHOIO YMCJIa. Y paBHEHHs U HepaBeHCTBa CHucTeMa U COBOKYITHOCTh YPAaBHEHUN U
HEpaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI U CHCTEMbI-CIIeACTBUSA. PaBHOCHIBHBIE HepaBeHCTBa. OTOOp
KOpPHEW TPUTOHOMETPUUYECKUX YPABHEHMI C MOMOLIbI0 TPUTOHOMETPUYECKOM OKPYXKHOCTHU. Pemenne
TPUTOHOMETPHUYECKUX HepaBeHCTB. OCHOBHBIE METO/BI PEIICHUS TOKA3aTEIbHBIX U JIOTapu(MUIECKUX
HepaBeHCTB. OCHOBHBIE METO/IBI PEIICHUS UPPALMOHAIbHBIX HEPAaBEHCTB. OCHOBHBIE METO/IbI PEILICHUS
CHCTEM M COBOKYITHOCTEH palMOHAIBHBIX, UPPAMOHAIBHBIX, ITOKA3aTEIBbHBIX M JIOTapU(PMUIECKUX
YpaBHEHHH. Y PaBHEHHUs, HEPABEHCTBA U CUCTEMBI ¢ TapaMeTpamu. [Ipumenenue ypaBHEHM, CUCTEM U
HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a/ad U 3a7ad U3 pa3IM4yHbIX 00JacTel HayKu U peajbHOU
KHU3HHM, WHTEpIpeTalys IOJy4yeHHbIX pe3ynbraroB. PyHkuumum u rpapuku ['paduk kxomnozuuuu
¢bynkuuid. I'eomerpuyeckre o0pa3bl YpaBHEHHI W HEpPAaBEHCTB Ha KOOPAMHATHOM IIOCKOCTH.
Tpuronomerpuueckue GyHKIUY, UX CBOIcTBa U rpaduku. I'paduueckre METO b pelIeHus: ypaBHEHU I
U HepaBeHCTB. ['paduueckre MeTonbl pemieHus 3amad ¢ mapamerpamu. Mcmonb3oBanue rpadukoB
(GyHKUMH 17151 UCCIIEI0BAHUS MIPOLIECCOB M 3aBUCUMOCTEH, KOTOPbIE BOZHUKAIOT IPU PELICHUH 3a]1a4 U3
JOpYTrUx y4eOHBIX MpeIMETOB M peayibHOM ku3HM. Hawanma maremarnueckoro ananuza Ilpumenenue
IPOM3BOJHOM K HCCIENIOBaHMIO (YHKIMI Ha MOHOTOHHOCTb WU 3KCcTpeMyMbl. Haxoxnenue
HanOOJIPIIIET0O ¥ HAaWMEHBIIETO 3HAYCHHWH HeNpephlBHOH (YHKIMM Ha oTpe3ke. I[Ipumenenue
IIPOU3BOJHON Ui HAaXOXKACHMsI HAWIYYLIEro PEIICHUs B NPHUKIAIHBIX 3a7adax, [Ulsl ONpeAcsICHUs
CKOpPOCTH M YCKOpEHHsI Ipoliecca, 3aJaHHoro ¢opmynoil wim rpapuxom. IlepBooOpasHasi, OCHOBHOE
CBOHCTBO nepBOoOOpa3HbIX. [lepBooOpa3Hble 3meMeHTapHbIX (yHKUMHA. [IpaBuna HaxoxaeHus
nepBooOpa3HbIX. MHrerpan. ['eomerpuyeckuil cMbICI HHTErpana. BeluucieHue omnpeneinéHHOro
uHTerpaia no gopmyne Hetotona — JleitOnuna. Ilpumenenne unrerpana ajis HaXoKIASHUs TUIOMAAeH
TIOCKUX (puryp 11 006EMOB reomeTpudeckux Tei. [Ipumeps! pemennii quddepeHnnaibHbIX ypaBHEHUH.
MaremMaTHuecKoe MOACTUPOBAHNUE PEATbHBIX IIPOIIECCOB C MOMOIIBI0 A (HepeHIInaTBHBIX YPaBHEHHH.

I'eomerpus

[Ipsimble U mockocTH B mpocTpaHcTBe OCHOBHBIE MOHATUS cTepeoMeTpuu. Touka, mpsimas,
IUIOCKOCTh, MPOCTpaHCTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IMOCTPOEHHHM CTEPEOMETPHUM: AKCHOMBI
CTEpEOMETPUU U CIEACTBUS M3 HHUX. B3auMHOE pacrosiokeHHe MpsIMBIX B IPOCTPAHCTBE:
IIEpECEKAIOIINECs, NapajuleJbHbIE U CKpellMBamomuecs npsMble. [Ipu3HaKM CKpenIMBarOLIMXCs
npsmbix. [lapamienbHOCTh HPSIMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: MapailjiesibHbIE IpsIMbIE B
IIPOCTPAHCTBE; MAPAILIENBHOCTh TPEX NPSMBIX; MApAJLIENbHOCT NPSIMON U miockocTu. lapamnensHoe
U LEHTPaJbHOE IMPOEKTUpOBaHHE, H300pakeHHMe ¢uryp. OCHOBHBIE CBOMICTBa MapaIeIbHOIO
npoekTHupoBaHus. M3o0paxeHnue ¢uryp B MapajuleIbHON MPOEKUUH. YTIBI C COHANpaBIEHHBIMU
CTOpPOHAMU; Yroj MEXAy IpPsIMBIMU B NPOCTpaHCTBeE. [lapamienbHOCTh IUIOCKOCTEH: IMapajuleIbHbIe
IUIOCKOCTH; CBOMCTBa MapajuieNbHbIX IulockocTei. IIpocteiimme mpocTpaHcTBeHHbIE (GUIYphl Ha
IJIOCKOCTH: TETPAdIp, IMapauIeNENuIIe]; MMOCTPOEeHUE cedeHui. llepneHauKyisipHOCTh HpsAMON M
IUIOCKOCTH:  TNEPHNEHAMKYISPHBIE MIpsIMblE B IPOCTPAHCTBE, NPAMBIE  MapajUIeIbHbIE U
MEPIEeHIUKYJIIPHBIE K MJIOCKOCTH, MPU3HAK MEPIEHAUKYISIPHOCTH MPSIMON M IUIOCKOCTH, TEOpEMa O
NpSIMON NEPNEHIUKYIIPHON IIOCKOCTH. OpTOroHanbHOE NpoekTupoBaHue. llepneHaukynsap u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IVIOCKOCTH, MPOEKIIMS
¢burypsl Ha MIOCKOCTb. llepneHIuKyISIpHOCTD IUIOCKOCTEH: NMpPU3HAK MEPHEeHIUKYIIPHOCTH JBYX
mwiockocteil. Teopema o Tpéx mnepnenaukynspax. 44 Ilpumepnas pabouas mporpamma YTribl B
IIPOCTPAHCTBE: YrOJ MEXAY IPSIMON U INIOCKOCTBIO; ABYI'PAaHHBIN yroJ, JUHEWHBIN yroi AByrpaHHOIO
yria. TpéxrpanHblil 1 MHOTOrpaHHbIe yriibl. CBOMCTBA INTIOCKKX YIVIOB MHOTOI'PAHHOTO yria. CBONCTBa
IUIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPAHHOTO yrila. TeopeMbl KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAaHHOIO
yriaa. MHororpaHHukd Bunabl MHOrorpaHHHMKOB; pa3BEpTKa MHoOrorpaHHuka. I[lpusma: n-yronbHas
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IIpU3Ma; IpsiMasi U HAKJIOHHAs MPU3Mbl; OOKOBas M IMOJHAsl TOBEPXHOCTh Npu3Msbl. [lapannenenunen,
NPSAMOYTOJIbHBIM ~ Mapajuiesienunes; W ero cBoicTBa. Kparwaiiiine n0yTM Ha MNOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IIpocrpanctBennas teopema Iludaropa. Ilupamuna: n-yronbHas
NUpaMyU/a; NpaBuibHAs U yced€HHas nupamusl. CoiicTBa péOep M OOKOBBIX IpaHed NpaBUIbLHON
nupamuibl. [IpaBuiibHbIE MHOTOIpaHHUKHU: ITpaBWIIbHAS [IPU3Ma U NIpaBUIIbHAS IMPaMK/Ia; IPABUIIbHAS
TpeyrojipHas INUpaMuJa W MpaBWIbHBIA TeTpadap; KyO. IlpencraBneHne o MpaBUIIBHBIX
MHOTOTpaHHHUKAX: OKTadIp, JOJCKAdIp U UKOCcadAp. Brruncienue 311eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JraroHany, yrisl. Ilnomans 60KoBOH MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH NPSAMOM MPU3MBI, IIJIOLIA1b
OCHOBaHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH NpsAMOi mpu3Mbl. [lnomans O0OKOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIIBHOM NMUpPaMHIBI, TEOpEMa O IUIOIAAU ycedyéHHOW mupamuzabl. CuMMerpus B
IIPOCTPAHCTBE. DJIEMEHTbl CHMMETPUM IPaBUWIBHBIX MHOIOrpaHHMKOB. CHMMMETpHUS B INPaBUIBHOM
MHOIOTpaHHHUKE: CHMMETPHUS IapajUlelICNIuIea, CUMMETPUS NPABWIBHBIX IPU3M, CHUMMETpUS
IIpaBWJIbHOM NupaMuibl. BeKTopbl U KoopauHaThl B IpocTpaHcTBe I10HATHS: BEKTOP B IPOCTPAHCTBE;
HyJIEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTOPA; BEKTOPBI KOJUIMHEApHBIE, COHAIPABICHHBIE U
IIPOTUBOIOJIOKHO HaIIPABJIEHHBIE BEKTOPHI. PaBeHCTBO BEKTOPOB. [IeiICTBUS C BEKTOpaMHU: CIIOKEHUE U
BBIUATAHUE BEKTOPOB; CyMMa HECKOJIBKHX BEKTOPOB; YMHOXKEHHE BEKTOpa Ha uucio. CBoiicTBa
CJIOKEHMsI BEKTOpOB. CBOMCTBAa YMHOKE€HHUsI BEKTOpa Ha uucio. [loHsATHE KOMILJIaHApHBIE BEKTOPBHI.
IIpu3Hak kKoMIIaHapHOCTH TpEX BekTOpoB. IIpaBmno mapamnenenunena. Teopema o pasiiokeHUU
BEKTOpa MO TpEM HEKOMIUIaHAapHBIM BekTopaMm. IIpsiMmoyrosbHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOPAa U KOOPAMHATAMHU TOYEK. YTOJ MEXAY
BekTopamu. CkansipHOe mpou3BeleHue BeKTOpoB. Tena BpameHus [loHsaTus: muMHIpUYecKas
MIOBEPXHOCTh, KOHUYECKasi MOBEPXHOCTb, cepuyeckas MOBEPXHOCTb, 00pa3yIOIIME MOBEPXHOCTEH.
Tena BpaieHus: TUIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe. M300paxeHue Ten BpalleHus Ha miockocTu. Pa3BépTka
mumHApa u Konyca. CummMerpus chepsl u mapa. O6péM. OcHOBHBIE CBOKCTBa 00bEMOB Tei. Teopema
00 00BbEMe MPSIMOYTOJIBHOTO Tapasuieienunena u ciaenctsus u3 He€. OO0bEM NpsIMON M HAKIOHHON
MPU3MBbl, LUWIMHIpA, NUpamMuabl U KoHyca. O0béM mapa u mapoBoro cermeHTta. KomOuHanuu ten
BpalllcHUss M MHOrOrpaHHukoB. llpu3ma, BoucaHHas B LWIMHAP, ONKCAaHHAsA OKOJIO LUJIMHIpA.
[lepeceuenmne chepsl u mapa c miockocteio. Kacanwe mapa um cdepsl miockocTero. [lonsTne
MHOTI'OI'paHHHKA, OTIMCAHHOT'O OKOJIO c(hepbl, chepbl, BIMCAHHON B MHOIOI'PAaHHUK WJIM TEJIO BPALICHHUS.
[Inoujanp noBepxXHOCTH LMIMHAPA, KOHYCa; Miomaab chepsl u e€ yacteil. [lonobue B mpocTpaHCTBe.
OtHomeHue o0BEMOB, IUIOLIAEH MOBepXHOCTeH MonoO0HBIX ¢uryp. IIpeoOpasoBanue mnoaodus,
roMoTeTus. PemieHue 3ajad Ha IJIOCKOCTH C MCIOJb30BAHHUEM CTEPEOMETPUUYECKHX METOOB.
IToctpoeHne cedyeHUt MHOTOIPAaHHMKOB M TeJl BpallleHHs: CEYeHMs LWIMHApa (MapajuleIbHO M
MEePIEHUKYIISIPHO OCH), CeYeHHUs KOHYca (TapalljieIbHOe OCHOBAHUIO M TIPOXOIAIIEE Yepe3 BEPIIUHY),
CEUEHUs 11apa; METOJBI MIOCTPOEHUS CEUEHUI: METOJ, CIEA0B, METOJ BHYTPEHHETO NPOEKTUPOBAHUS,
METOJI TepeHoca CeKyllel IIockocTh. BekTopsl M KoOpaMHAThl B HpocTpaHCcTBE BekTtopsl B
npoctpancTee. Onepanuu Haj BEKTOpaMu. BekTopHOE yMHOKeHHE BEKTOpOB. CBONCTBAa BEKTOPHOIO
ymHoxkeHus. [IpsimoyronbHas cucreMa KoopauHaT B mpocTpancTBe. KoopauHatsl Bektopa. Pasnoxenue
BekTopa o 0asucy. KoopanHaTHO-BEKTOPHBIN METO/ PH PELICHUU F€OMETPHUECKUX 3a/1ad. JIBrmkeHuns
B IpocTpaHcTBe JIBMkeHus npoctpaHcTBa. OToOpakeHus. J[Br>keHus M paBeHCTBO ¢uryp. Obmue
CBOIMCTBA IBMKEHUI. BUIbI ABM)KEHNI: TapaJIeNbHBIN IEPEHOC, IEHTPaIbHasi CHMMETPUS, 3€pKaJIbHas
CUMMETpHs, TOBOPOT BOKPYT npsimoil. [IpeoOpa3osanus nogobus. [psmas u coepa.

9J1eMeHTBI TEOpUH BepOHTHOCTeﬁ M MaTeMaTH4eCKOi JOrHKH

Oiinepa. kiacc I'pad, cBsa3HbIM rpad, myTtu B rpade: nukisl 1 nenu. CreneHb (BaJeHTHOCTB)
BepinHbl. ['padpr Ha mnockoctu. JlepeBbsi. CitydaiiHble 3KCHEpUMEHTHI (OMBITHI) M ClydyallHbIE
COOBITHS. DIIeMEHTapHbIE COOBITHS (UCXObI). BeposTHOCT ciaydaiiHOro coobiTus. baiu3ocTs 4acToThI
U BEpOSTHOCTH coObITHH. CiydaiHble OMBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
Omnepauuu Haj COOBITHAMMU: IepecedeHrne, o0beTMHeHNEe, TPOTUBONOIOKHbBIE COOBITUS. J(narpaMmbl
Oiinepa. dopmysna CIOKEHUS BEPOSTHOCTEH. YCIIOBHAs BEPOSTHOCTh. YMHOKEHHE BEpPOSTHOCTEH.
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JepeBo ciydaiiHoro skcnepumenta. @opmyiia noiaHou BepostHoctu. Popmyia baiieca. HezaBucumele
coObITHsI. bUHapHBIN ciydaliHBINA OMBIT (MCTBITAHKUE), YCIIeX M Heyaada. He3zaBHCHMBbIE WCIIBITAHUS.
Cepus HE3aBUCHMBIX UCTIBITAHUH 110 TiepBoro ycrexa. [lepectanoBku u paxropuan. Yucio coueTanui.
Tpeyronsauk Ilackans. @opmyna 6mHoma HeroTona. Cepusi HE3aBHCHMBIX HCIBITAaHUN bepHysmim.
Cay4aiinbiii BEIOOp U3 KOHEYHOH coBOKynHOCTU. CiyJaiinasi BenuunHa. Pacripenenenue BeposiTHOCTEH.
Huarpamma pacnpenenenus. Onepauuu HaJl CilydyallHbIMU BeJIMYMHaMHu. buHapHas ciy4aiiHas
BennumnHa. [IpuMepsl pacnpeencHuii, B TOM YUCIe TeoOMeTpuyeckoe u OnHomuaabHoe. COBMECTHOE
pacmpenesieHre ABYX CiydallHbIX BenuuuH. He3aBucumble cilydaiiHble BeJIMYMHBI. Maremarnueckoe
OXUJaHWE CcIay4yailHOW BenuuuHbl (pacnpezeneHus). llpumepsl NpUMEHEHUS MaTEMaTHYECKOIO
OXuJaHus (cTpaxoBaHHe, joTepes). MaTemaTnueckoe OXKuAaHWe OWHAPHOM CllydallHOW BEIMYUHBI.

MaremaTuyeckoe  O0XUJAHHE CYMMbl CIIy4YalHbIX BEJIMYMH. MareMarndyeckoe O0XHUIaHuE
r€OMETPUYECKOTO W OMHOMMAIBHOTO pachpeneneHuil. Jlucmepcuss W craHAapTHOE OTKIOHEHUE
ciy4yaiiHOM — BenmuuuHbl  (pactipedenienus). Jucnepcuss OMHApHOM — Cily4alHOM — BEJIMYWHBI.

MaremaTnueckoe OKUJaHue IPOU3BEIEHUSA U IUCIIEPCHS CYMMBbI HE3aBUCUMBIX CIIy4alHBIX BEJIUYHH.
Jlucriepcust ¥ CTaHJAPTHOE OTKIOHEHHE OMHOMHUAIBHOTO pacrpeneneHus. Jucnepcus u crangapTHOE
OTKJIOHEHHE TreoMeTpudeckoro pacnpezneneHus. HepaBenctBo YeObiméBa. Teopema YeObluéra.
Teopema bepuymmm. 3akoH OonbIMX uucel. BuIOOpoWHBIN MeTOa uccienoBaHuii. BeidopodHbie
xapakTepucTuku. OIleHUBaHUE BEPOSATHOCTH COOBITUS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka
IIPOCTEUIINX TMIIOTE3 C IOMOLIBIO U3YUYEHHBIX paclpeesneHuil. HenmpepriBHbIE CilydaiiHbIe BEIMYUHBI.
ITpumeppl. DyHKIMS MIIOTHOCTH BEPOSATHOCTU paclpelericHus. PaBHOMEPHOE paclpeesieHue U ero
cBOiicTBa. 3ajauu, NPUBOJAIIME K IIOKA3aTEIbHOMY paCHpeleNeHUI0. 3aJayd, IPUBOJAIIME K
HOpMaJIbHOMY pacmpenencHuio. OyHKIUsA IOTHOCTH BEPOATHOCTH IOKA3aTEIBHOIO PACIPENECIICHHUS,
(GYHKIUS TUIOTHOCTH BEPOSITHOCTH HOPMAIBHOTO pacripenesneHus. OyHKIUs IUIOTHOCTH U CBOWCTBA
HOpMallbHOTO pacnupezeneHus. IlocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3anauu,
npuBoasme K pacnpenencuuto [lyaccona. KoBapmamus nByx ciydaiiHbix BenmuunH. KoaddummeHT
TUHEeHHOW Koppensuun. CoBMECTHble HAOMIOJEHUs IBYX BeIUMYMH. BbiOOpouHbIl ko3¢ ¢uimeHt
Koppensiuuu. Paznnune Mexay JMHEHHOM CBS3bI0 M NMPUYMHHO-CIIECICTBEHHOM CBs3bl0. JIMHelHas
perpeccust 1 METOJ HAMMEHBIIINX KBAIpaTOB.

Kputepun u mkaJjbl olleHUBAHUS NPOMEKYTOUYHOMH aTTecTAlMH

IIIkaja M KpUTEPUH OLIEHKH (IK3aMEH)

IPaMOTHO, B
OMPEICIICHHOMN
JIOTUYECKOM
IMOCJIEIOBATEILHOCTH,
MPaBUIILHO
HCIIOJIb3YETCS
TEPMUHOJIOTHUS;

3. [lokazaHo ymeHune
WJUTIOCTPUPOBATH
TEOpPETUYECKHUE
IMOJIOKCHUS
KOHKPETHBIMU
puMepamy,
MIPUMEHSATDH UX B
HOBOW CUTYallUH;

OILIEHKY «5», HO TIpH
3TOM MOKET UMETh
clenyrlume
HEIOCTaTKU:

2. B u3noxennu
JIOTTYIIEHBI
HeOOoIbIIINe TPOOEIHI,
HE UCKa3UBIIIHE
COJIepXKaHUE OTBETA;
3. JonymieHsl OJIUH -
JIBa HEJIOUETa MPHU
OCBEIIECHUU
OCHOBHOI'O
COJIEpXKaHUs OTBETA,
HCIIPaBJIEHHBIE 110

Marepuana, HO
IMOKAa3aHo o0IIee
MMOHUMaHUE BOIIPOCca U
MPOJIEMOHCTPUPOBAHBI
YMEHHUSs, JOCTaTOYHbIE
U1 JanbHEUIIIETO
YCBOEHUSI Marepuana.
2. Umenuch
3aTpyIHEHUS WIH
JIOTTYIIIEHBI OIITUOKU B
onpeieIeHuU
MMOHSTUH,
HCIOJIb30BaHUU
TEPMHUHOJIOTHH,
MCIIpaBJIEHHBIE MOCTIE

OT1aIM4YHO Xopouo YnosiaersopureiabHo | HeynoBiaerBopuTebHO
1. ITomHO packpbITO 1. OtBer 1. HenonxHo unu 1. Conepxanue
coJiepKaHue Y/IOBJIETBOPSIET B HETOCJIeI0BaTEeTLHO Marepuaia He
BOIIPOCOB OuUJIeTa; OCHOBHOM PacKphITO PacCKpBITO.
2. Marepuan u3noxxeH | TpeOoOBaHUAM HA coJIep)KaHue 2. Omuodku B

ONPEACIICHUU TTOHATHH,
HE UCIIOJIb30BaJIach
TEPMHUHOJIOTUS B OTBETE.
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4,
IIponeMoHCTpUPOBAHO
YCBOCHHE paHee
U3Y4YEHHBIX
COITYTCTBYIOIINUX
BOIIPOCOB,
c(hOpMUPOBAHHOCTH
YMEHUU U 3HAHWI;

5. OTBeT npo3Byyal
CaMOCTOSTENIBHO, 0€3
HABOJISIIUX BOIIPOCOB.

3aMeYaHUI0
HK3aMEHaTopa;

4. JlonyiieHsl omuoka
i 6onee IByX
HEJIOYETOB IPH
OCBEIICHUHU
BTOPOCTETNICHHBIX
BOIIPOCOB, KOTOPBIE
JIETKO MCITPABIISIOTCS
110 3aMEYaHUI0
9K3aMEeHaTopA.

HECKOJIbKUX
HaBO/ISILIUX BOIPOCOB;
3. Ilpu HEnosHOM
3HAaHUU
TEOPETUYECKOIO
Marepuaia BbIsBICHa
HEeJ0CTaTOYHAas
c(hOpMHUPOBAHHOCTh
YMEHHH U 3HAHUU.
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