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JIner akryaamzanuu padodeil mporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2025 - 2026
y4aeOHOM rojiy Ha 3aceqanuu kageapel [IpukiaaHOl MaTeMaTUKH U WH()OPMATUKA

[Iporokom or 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4ueOHOM roay Ha 3aceqanuu kadeapsl [IpuknagHoit MaTeMaTHKu U HHPOPMATUKHI

[Iporokom or 20 1. Ne

3aB. kadenpoit 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2027 - 2028
y4eOHOM roay Ha 3aceqanuu kadeapsl [IpuknagHoit MaTeMaTUKH U HHPOPMATHKHI

[IpoTokomor 20 r. Ne
3aB. kadenpoit 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2028 - 2029
y4ueOHOM roay Ha 3acenanuu kadenpsl [IpukiagHoit MaTeMaTUKU U UHPOPMATUKH

[IpoTtokon oT 20 1. Ne

3aB. kadenpoit I0.A. UsBekos

Paboyas nmporpamma nepecMoTpeHa, o0cyxieHa 1 oo0pena s peanusarmu B 2029 - 2030
yueOHOM rony Ha 3acenanuu kadenaper [IpukiagHoi MareMaTuku U HHPOPMATHKH

[IpoTtokon oT 20 1. Ne

3aB. xadenpoit I0.A. UsBekos




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

Llenb OCBOEGHMS JMCUMIUIMHBI — M3YYEHUE OCHOBHBIX [MIOHSATHH 3JIEMEHTAPHOMN
MaTeMaTHK{, (QYHIAMEHTAIBHBIX WACH, (QOpPMHUPOBAaHHWE TOTOBHOCTH K HCIOJIE30BAHUIO
MOJIyYCHHBIX 3HAaHUH U YMEHUH B TPOPECCHOHATBHOM AEATEIbHOCTH

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmsbl

JucuumiuHa OneMeHTapHas MareMaTHKa BXOJUT B 00S3aTeNbHYIO 4YacTb y4eOHOTro
IIaHA 00pa30BaTENBHOM IPOrPAMMBI.
JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMsI  (YMEHHUs,  BIJIAJICHUS),

c(OpPMHUPOBAHHBIC B PE3YJIbTATE H3YUCHHS AUCIUTIINH/ TPAKTUK:

Anrebpa

MareMaTnueckuii aHaIu3

I'eomerpus

JluckpeTHas maTeMaTuKa

Teopus uncen

3aauy Ha TOCTPOEHUE UPKYIIEM U JTMHEUKOM

3HaHus (YMEHHUS, BJIAJICHUS), TIOJYYECHHbIE TPU U3YyYEHUH JaHHOM JAUCUHUILUIMHBI OyIyT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUILITUH/TPAKTHK:

Meroayka NoAroTOBKHM y4aluXxcsi K H”TOTOBOM aTTECTaluy

[IpakTHkyM 10 pEIIEHHIO 3a/Jad MOBBIIIEHHOM CII0KHOCTH WIKOJIBHOTO Kypca
MaTeMaTHKU

[IpakTHKyM peleHus: OJIMMIIMAIHBIX 3a/1a4 10 MaTeMaTHKe

Metoauka 00y4eHuss MaTeMaTUKE B IIKOJIE

Teopust BEpOATHOCTEM M MaTEMATUYECKasi CTATUCTUKA

IIpakTHKyM IO peMIECHUIO 3a/1a4 C TapaMeTpaMu

IIpousBoacTBEHHAS - IEJArOrMYECKas MPAKTUKA 10 MAaTEMaTHKE

3 Komnerenuuu odyuyarwinerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOYJIS) M IJIAHUPYeEMbIe pPe3yJbTAThl 00y4eHUs

B pesynbrare ocBoeHHS AMCUMIUIUHBI (MOAYyNA) «DJIeMEHTapHash MaTeMaTHKa
oOyuarouuiics 1okeH 001a1aTh CAeAYIONMMI KOMIETECHITUSIMHU:

Ko nanukartopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

OIIK-8 Cnocoben OCYHICCTBIATh INEAAIrOrMYCCKYIO0 ACATCIBHOCTL Ha OCHOBEC CIICOHHAJIBHBIX
Hay4YHBIX 3HAHUU

OIlIK-8.1 [Inanupyer ©  OpPOBOOUT  HAydyHble HCCleOBaHMs B oOnactu
e JArOTMYECKON JIESITEILHOCTH
OIIK-8.2 Hcnonp3yeT  cnenuanbHble  HaydyHbIE  3HAHMS  JUIS  TOBBIIICHUS

Sd)d)eKTI/IBHOCTI/I MeJarorudecKoi nesITeIbHOCTU




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 9 3a4eTHBIX eauHUIl 324 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTakTHas pabora — 173,3 akas. 9acos:
— aynutopHas — 168 aka. 4acos;
— BHEAyIUTOpHAs — 5,3 aKaj. 9acoB;

— caMmocTosiTenbHas padota — 115 akan. yacos;
— B opMe npakTuieckoi moarotopku — 0 aka. gac;

— MMOATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

CDopMa aTTeCTaluy - 3a4€T, OK3aMCH

AynuropHast s
o | KoHTaKTHAS pabora E 5 dopma TeKyILEero
=
5 B aKaJ. yacax 3 Bu, KOHTpOJIS
Pasnen/ Tema 3 (B axaz. wacax) E R A . P Kon
S & ©| caMOCTOATENbHOM | ycreBaeMoCTH
JIACIUTUTAHBI & E o . | xommerenpn
@) 6 g £ paboThI MPOMEKYTOUHON
71ab. | mpaxr.
Tex. . EaH 5 Lc’é aTTecTaluu
1. ToxeCTBEHHbIC
npeodpa3oBaHus
- IOATOTOBKA K
HPaKTUIECKOM - onpoc
1.1 ToxnecTBeHHbIE 4 8 12 p SAHSITHIO Y -IIpoBEpKa OI1K-8.1,
peoOpazoBaHus JIOMAIITHET O OIIK-8.2
- pelieHue 3a1a4y
3aJaHus
TI0 TeMe
5 - ompoc
- IOATOTOBKA K
MPAKTUIECKOMY “poBepia
1.2 JokazatenbcTBo 3 6 10 SAHSTHIO JIOMAILITHETO OIIK-8.1,
HEpPaBEHCTB 3aJlaHus OI1K-8.2
- pelieHne 3a1a4y
- KOHTPOJIbHAS
TI0 TeMe
pabora
Wroro no pazaeny 7 14 22
2. PelieHue ypaBHEHHH, CUCTEM
YpaBHEHUH
2.1 PaBHoCHiIBHBIE - IIOATOTOBKA K onpoc
ypaBHeHHUs. PanmoHanbHbIE PAKTHIECKOMY
-TIPOBEpKa OIIK-8.1
YPaBHEHUSI U HX CHCTEMBI. 7 14 20 3aHATHIO ;[onr/)lam}r:ero OI1K-8 2’
3agaun  Ha  COCTaBJIECHHE - pelIeHne 3a1a4 SAAHIS '
YpPaBHEHUI U X CUCTEM 0 TeMe A
5 - ompoc
29 VippatoHabHbIe - IOATOTOBKA K -TIpOBEpKa
IOKa3aTeNbHBIC ’ MPAKTHICCKOMY JIOMAIIHETO OIlK-8.1
i 5 10 7,95 3aHATHUIO 3aJaHNAS )
JIorapuPpMUIECKHE OIlK-8.2
VDABHEHUS 1 HX CHCTEMB] - pelIeHne 3a1a4y - UTOTOBas
0 TeMe KOHTPOJIbHAs
pabota
HWroro no pasaeny 12 24 127,95
Uroro 3a cemectp 19 38 (49,95 3a4€T
3. Pemienne HepaBeHCTB, CHCTEM
Y COBOKYITHOCTEW HEpaBEHCTB
3.1 Paumonansabie HOATOTOBKA K
HEepaBeHCTBA: OCHOBHEIE DAKTHYECKOM - oTpoc
TMOHATHA,  CHCTeMBl  H[ o 3 6 9 p SAHSTIIO Y -IIpOBEpKa OIIK-8.1,
COBOKYITHOCTH HEpaBEHCTB. ClLICHIC 30144 JIOMALIHETO OIIK-8.2
3amau  Ha  COCTaBJICHHE p 10 Tene A 3aaHus
HEpPaBEHCTB




3.2 HppanuonaibHble,

MOKa3aTeNbHbIe, - ompoc
- MOATOTOBKA K
JorapupMHIeCKue -TIpOBepKa
MPAKTHIECKOMY
HEPABEHCTBA, UX CHCTEMBI, JIOMAIIHEr O OIIK-8.1,
3 6 10 3aHATHIO
COBOKYITHOCTH. 3a/1aHUs OIlIK-8.2
- pelieHue 3a1a4
HEpPaBEHCTBA, COJCPIKAIIUC 110 Teme - QJIEKTPOHHOE
3HaK moayas. HepaBeHcTBa TECTHPOBAHUE
C mapamMeTpamy.
HWroro no pazzaeny 6 12 19
4. TpuroHomeTpust
- ompoc
- MMOATOTOBKA K
41 ToxxnecTBeHHbIE -IIpOBEPKA
MPAKTHIECKOMY
peoOpa3oBaHHUsI. JIOMAIITHET O OIIK-8.1,
3 6 9 3aHATHIO
JlokazaTenbcTBO 3aJJaHus OIIK-8.2
- pelieHue 3a1a4
HEpPaBEHCTB - JIEKTPOHHOE
0 TeMe
TECTHPOBAHUE
- MOATOTOBKA K
4.2 TpuroHOMETpUYECKHE MPAKTHIECKOMY - onpoc
: ABHEHUS U HEPaBEHCTBA 4 8 12 3aHATHIO “HpoBepia OIR-8.1,
yP P JIOMAIIHETO OIIK-8.2
1 MX CUCTEMBI - pelieHue 3a1a4
3aIaHus
0 TeMe
4.3 Kom6unupoBanHsie OIDOC
ypaBHEHHSI W HEPaBEHCTBA P
- MOATOTOBKA K -TpoBepKa
u X CHCTCMBI. MPAKTHIECKOM JIOMAIITHETO
Hcnonp30BaHne  CBOWCTB P y OIIK-8.1,
9 5 10 13 3aHATHIO 3aIaHus
¢byHKIMI 1pu  peleHuu OIIK-8.2
N - pelieHue 3a1a4y - UTOroBas
yYpaBHEHUIl W HEPaBEHCTB.
TI0 TeMe KOHTPOJIbHAs
Hecrannapthele ypaBHEHUS
pabora
1 HEpaBEHCTBA
Wroro no pazaeny 12 24 34
Uroro 3a cemectp 18 36 53 3a4éT
5. [nanumerpus
5.1 Meroasl  peruieHus - MMOJITOTOBKA K onpoc
TEOMETPUIECKUX 3ajay. MPAKTUIECKOM
TpeyronbHUKH 4 6 P 3aHATHIO g “MPOBEpKa OIK-8.1,
peyro ’ JIOMAILITHETO OIIK-8.2
YeTBIPEXYTONBHUKHY, - pelieHne 3a1a4y E—
OKPY>KHOCTH. TI0 TeMe
- IOATOTOBKA K
- ompoc
5.2 TInomagu. OTbicKaHHE MPAaKTUYECKOMY
-IIpoBepKa OIlK-8.1,
HanOOJBILETO u 2 3 3aHATUIO
. JIOMAIITHETO OI1K-8.2
HaMMEHBILEr0 3HAUCHU . - pelIeHne 3a1a4
3a7aHus
10 TeMe
Wroro no pasaeny 6 9
6. Crepeomerpusi: OCHOBHbBIC
TIOHSITHSI, AKCHOMBI, TEOPEMBI
6.1 OOmue cBegeHus o
TTOJTHBIX HU300paKeHUSIX.
- IOATOTOBKA K
IMoctpoenus B - ompoc
MPAKTHIECKOMY
MIPOCTPAHCTBE -TIpoBepKa OI1K-8.1,
4 6 3aHATHIO
(TTO3UILIMOHHBIE 3a/1a4Hn). JIOMAILIHET O OI1K-8.2
- pelIeHne 3a1a4
IMoctpoenus Ha 3adaHus
0 TeMe
HU300paKEHUAX
(MeTpuyecKue 3a1a4n).
- oTIpoc
- MOATOTOBKA K
-TIpOBEpKa
6.2 OCHOBHBIC IOHATHS, PaKTHIECKOMY
JIOMAIITHETO OIIK-8.1,
aKCUOMBI U TEOPEMBI 3 5 3aHATHIO
3aJJaHHUs OIIK-8.2
CTepEOMETPHHU - pelieHne 3a1a4
- QIIEKTPOHHOE
0 TeMe
TECTHPOBAHUE
Uroro no pazueny 7 11

7. Crepeomerpus:  TUTOLIA[IH,

00BEMBI, KOMOMHAIINH QUTYD




- IOAT'OTOBKA K

. - ompoc
7.1 Ilnomanmu cedeHUH u HPaKTHYECKOMY
. . -IIpoBEpKa OIIK-8.1,
ITOBEPXHOCTEH. O0BEMBI 4 10 3aHATHIO
JIOMAIIIHET O OIIK-8.2
¢buryp. - peleHue 3a1a4
3aJaHus
0 TEME
- ompoc
- IOJIOTOBKA K -IIpoBepKa
7.2 KomOunaunu MIPaKTUYECKOMY JIOMAITHETO
OIIK-8.1,
MHOI'OIPaHHUKOB u 2 8 12,05 3aHATUIO 3aJlaHust OITK-8.2
KPYIJIBIX TeIL. - peneHue 3aaaq - UTOrOBast '
IO TEME KOHTPOJIbHAS
pabota
Hroro 1o pasneny 6 18 12,05
Hroro 3a cemectp 19 38 12,05 9K3aMCH
HTtoro mo gJUCIUILIMHE 56 112 115 3a4eT, SK3aMEeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anus KOMIETEHTHOCTHOTO MOAX0/1a IIPEAyCMaTPUBAET HCII0JIb30BAaHUE B y4eOHOM
mporecce AaKTUBHBIX M WHTEPAKTUBHBIX (OPM TPOBENEHHSI 3aHATHH B COYETaHUU C
BHEAYAUTOPHOU paboTO#l ¢ 1enbio GOpMHUPOBAHUS U PA3BUTUSA NPOPECCHOHATBHBIX HABBHIKOB
oOyuaromuxcs. CornmacHo 1. 34 Ilopsiaka opraHW3alMyd W OCYHIECTBICHHS JESTEIHLHOCTH TI0
o0Opa3oBaTeNbHBIM MTporpaMMaM OakajiaBpHuarta BbICIIEro oOpas3oBanus (yrB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu npoBeleHUN yueOHBIX 3aHATHI 00ECIIeUnBACTCS pa3BUTHE Y
o0OyJaromuxcss HAaBBIKOB KOMAHIHON pPabOThl, MEXKIMYHOCTHOW KOMMYHHKAIIUW, MPHUHSATHUS
pelIeHUH, JHUAEPCKUX KadyecTB, B TOM 4YHCIE C YYETOM pErHOHAJIbHBIX OCOOEHHOCTEH
npoeccHOHATBFHON JIESITETFHOCTH BBIITYCKHUKOB U MMOTpeOHOCTEH paboToaaTeneii.

B narmeit pabote MbI UCTIOJIB3YEM CIIEAYIONIEE.

1. TpaguuuonHsle oOpa3zoBaTesbHble TexHOJOrMH. OpraHuszanus 00pa30BaTEIBLHOIO
mpolecca, IpeanoyiaraeT NpsIMYI0 TPaHCISALMIO 3HAHUW OT MpenojaBareiss K CTYACHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUIIOCTPATUBHBIX METOJ0B OOy4yeHus).
VY4yeOHast AeSITeNbHOCTh CTY/AE€HTAa HOCUT B TaKMX YCIOBUSX, KaK IPaBWJIO, PENpOTyKTHUBHBIN
Xapakrep.

®opMbl y4eOHBIX 3aHATHI:

- uHGOpPMAaIMOHHAS JTEKIIUS

- cemuHap (3amura PT'P).

- IPAKTHUYECKOE 3aHTHE, OCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUIN U HaBBIKOB I10
MPEI0)KEHHOMY aIrOPUTMY.

2. Texnosoruu mpooOsieMHOro o0ydeHus. Opranuzanus oOpa3oBaTEILHOTO TMpollecca
IIPEANoaraeT MoCTaHOBKY IPOOJEMHBIX BOIIPOCOB, CO3AaHUE YU€OHBIX TPOOIEMHBIX CUTYaLUi
111 CTAMYJIMPOBAHUS AaKTUBHOM IIO3HABATEIILHOM IETEIbHOCTH CTYAEHTOB.

®opMbl yIeOHBIX 3aHATHI:

- IpoOJIeMHAas JICKITHSI.

- JIeKIus «BIBoeM» (OWHapHas JIEKIWs) — U3JIOKEHHe Marepuaisa B (opme
JMAJIOTUYECKOro OOIIEHUsl JBYX CTYJCHTOB (3apaHee IMOATOTOBUBILMXCSA) WM CTYAEHTa M
IIPEIo1aBaTes.

- IpPaKTUYecKoe 3aHiATHE B (opMe NpakTHKyMa — OpraHu3anus ydeOHOHl paloTsl,
HalpaBJeHHAs Ha pELICHHE KOMIUIEKCHOW y4eOHO-IO3HaBaTENbHOM 3anauu, TpeOyromed or
CTY/IEHTa IPUMEHEHUS KaK HayYHO-TEOPETUYECKUX 3HAHUM, TaK U IPAKTUUECKUX HABBIKOB.

- caMocTosiTelbHass paboTa (C KOHCYJIbTAlMsIMM IIPENOJABaTeNs) Ha OCHOBE
kelic-merona. OOydarolyecs AOKHBI NPOAHAIM3UPOBATH CHUTYalLUIO, pa3o0parbcsi B CyTH
po6JieM, MPEeATI0KUTh BO3MOKHBIE PEIIEHUS U BHIOPATH JIyYlliee U3 HUX.

3. Texuosorun npoekTHoro oOyueHus. IIpoekr mnpeanonaraer COBMECTHYIO
y4eOHO-T103HABATEIbHYIO JIEATEIbHOCTh TPYIIBl CTYAECHTOB, HAlpaBJIEHHYI0 Ha BBIPAOOTKY
KOHIICTLIMY, YCTaHOBJCHME Leded M 3amad, (OPMYIUPOBKY OXKHUAAEMBIX pE3YJIbTaTOB,
OIlpe/ieIeHUue MPUHIMIIOB U METOAMK pElleHMs MOCTABJIEHHBIX 3ajay, IUIAHUPOBAaHHE XOJa
paloThI, MOUCK JOCTYIHBIX U ONTUMAJIBHBIX PECYPCOB, MO3TAMHYIO pPeaIN3alUIo IUIaHa paboThI,
MIPE3EHTAIMIO Pe3yIbTaTOB paboThl, UX OCMBICIEHUE U peduiekcuto. [Ipumensercs B OCHOBHOM
JUIS Iepexo/ia KOMIIETEHIIMH Ha YPOBEHb BIIaICHHUS.

OcCHOBHBIE TUIIBI TPUMEHSEMBIX HAMH B 00pa30BaTeNIbHON 1€ TETbHOCTHU MTPOEKTOB:

1) UccnenoBatenbCKuii MPOEKT,

2) TBopUeCKHil IPOCKT,

3) UHdopMaIiMOHHBIN TPOEKT.

4. apopMalmoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTeNbHble TEXHOJI0TUU. Opranuzanus
00pa30BaTeNILHOIO Mpolecca ¢ MPUMEHEHHEM CIIEHUAIN3UPOBAHHBIX MPOTPAMMHBIX Cpell U
TEXHUYECKUX CpeACTB paboThl ¢ wuH(popmanuell (MHPOPMALMOHHYIO Cpely YHHMBEpCHTETa
MOOAYC MOODLE).

®opmbl ydeOHBIX 3aHATHH C UCTIOIb30BaHUEM HHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX



TEXHOJIOTUH:

Jlekuusa-BU3yanu3asi — H3JI0KEHUE COACP)KAaHUS COMPOBOXKMACTCS IPE3CHTALUCH
(memoHcTpanuei yaeOHbIX MaTepHajIoB, MPEACTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUIECKUX, ayIU0- U BUACOMATEPHAIIOB).

[Ipaktnyeckoe 3aHaTHEe B (oOpMe TMpE3CHTAMH — TPEACTABICHUE pPe3yIbTaTOB
MIPOEKTHOW HITM WCCIIEOBATEIILCKOW AEATEIBHOCTH C HMCIIOJIb30BAHUEM CHEIHATH3MPOBAHHBIX
IPOTPAMMHBIX CPE/I.

6 YueGHO-MeTOANYeCKOe 00ecriedyeHHe CAMOCTOSITe/IbHOI padoThl 00yUYaroLIMXcs
[IpencraBneno B nmpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA /ISl POBEAeHU POMEKYTOUYHOH aTTeCTAMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(OPMANIMOHHOE 0O0ecTiedeHue TUCIIUTITTHHBI (MOTYJIs1)

a) OcHoBHas1 TMTEpPaTypA:

1. JTroGenkumii, B. A. DnemMeHTapHass MaTeMaTUKa C TOYKH 3peHUs BbIciiel. OCHOBHBIE
MOHATHA | ydeOHOe mocobue it By3oB / B. A. Jlwobenkuit. — 3-e u3g. — Mocksa :
NznatenberBo FOpaiit, 2020. — 538 ¢. — (Bricmiee oopa3osanue). — ISBN 978-5-534-10421-9.
— Texkcer : anekrponsnsiit // DbC Opaiit [caiir]. — URL: https://urait.ru/bcode/455959. (nara
obpamienus: 16.04.2024)

0) JlonosiHUTEIbHAS JIUTEPATYpa:

1. JluckpeTHas MaTeMaTHKa . yaeobHnoe mocooue s By3oB / JI. C. Ananuues [u ap.]. —
MockBa : UzmarensctBo HOpaiit, 2020. — 108 c. — (Boicmiee oOpazoBanue). — ISBN
978-5-534-08214-2. — Tekcr : onekrponnsiii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/453433. -— Pexwum mocTyma: ajis aBTOPU30BAHHBIX IMOJIb30BaTeNCH (maTa
obpamienus: 16.04.2024)

2. BeuromoB, E. M. Maremartuka: JIOTHKa, MHOXECTBAa, KOMOWHATOpHKa . ydeOHOE
mocobue s By3oB / E. M. Beuromos, /. B. I[llupokos. — 2-¢ u3a. — Mocksa : M3maTenscTBo
IOpaiir, 2020. — 243 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-06612-8. — Texkcr :
anextpouusii // DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/454362. -— Pexxum gocryma:
JUIsl aBTOPU30BaHHBIX MTOJIb30BaTelei (1ata obpamienus: 16.04.2024)

3. TTak, B. I'. JIuckperHas MmaTeMaTuka: TEOpHUsi MHOKECTB M1 KOMOWHATOPHBIN aHAJIU3.
CO6opHuK 3a1a4 . yuebHoe mocobue mas By3oB / B. I'. [Tak. — Mocksa : M3garensctBo HOpaiir,
2020. — 235 c¢. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-09512-8. — Teker
anekTponnsiid // OBC HOpaiit [caiit]. — URL.: https://urait.ru/bcode/453113. — Pesxum moctyma:
JUIsL aBTOPU30BaHHBIX [TOJIb30BaTeleit (1ata obpamienus: 16.04.2024)

4. [abamosa, O. B. DnemMeHnTapHast MaTeMaTHKA: INIAHUMETPUS © YI1€OHO-METOHUECKOE
nmocobue / O. B. Illabamoga. - 3-e u3a., crep. - Mocksa : ®JIMHTA, 2020. - 132 ¢. - ISBN
978-5-9765-2464-4. - Tekcr : AJICKTPOHHBIM. - URL.:
https://znanium.com/catalog/product/1150931. — — Pexum goctyma: Uisi aBTOPHU30BAaHHBIX
noJib3oBaTeei (1ara ooparerus: 16.04.2024)

5. Hlknspckuit, [I. O. M30paHHble 3aaud U TEOPEMbI 3JIEMEHTapHOW MaTeMAaTHKU.
I'eometpus (ctepeomerpusi): Yueonoe nmocodue / Hlkmsapekuit J1.0., Uennos H.H., Srinom .M.,
- 3-e m3a. - MockBa :OU3MATIIUT, 2015. - 256 c.: ISBN 978-5-9221-1623-7. - Tekcr .
anekTponnsid. - URL: https://znanium.com/catalog/product/854396. — Pexxum noctyma: st
aBTOPH30BAHHBIX TMOJIb30BaTeNeH (1ara oopamenus: 16.04.2024)

6. [lax, B. I'. [luckpeTHas MaTemMaTuka: TEOPHsI MHOKECTB M KOMOMHATOPHBIN aHAJIM3.
COopHuk 3a1a4 : yueOHoe nmocooue must By3oB / B. I'. [Tak. — Mocksa : M3natensctBo FOpaiir,
2020. — 235 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-09512-8. — Tekcer
anektponHsii // OBC FOpaiit [caiit]. — URL:



https://urait.ru/bcode/453113. — Pexxum poctyma: ajisi aBTOPM30BAHHBIX IOJIb30BaTEsICH (IaTa
oOpamienus: 16.04.2024)

B) MeToauyeckne yKazaHus:
Metoudeckue ykazaHus B Ie4aTHOH hopme:

1. AGpamoBa, VI.M. DOneMeHTbl BEKTOPHOM aireOppl U aHAIUTHUECKOH TE€OMETPUU:
Mertoanyeckue ykazaHus JUisi CTyIeHTOB | Kypca Bcex cnenuainpaocTeir. — MI'TY, 2008. — 16 c.

2. Baxpymesa, 1. A. Kpussie u moBepxHocTH 2 nopsiaka. [lonsipHas cucrema KOOpIuHaT.
[Ipaktukym.- Marautoropck: 'OY BIIO «MI'TY um. I'.W. Hocoay, 2009. — 19 c.

3. I'pauesa, JI.A. DieMeHTHI JTHHEWHOW anreOphl, BEKTOPHOU anreOphl M aHATUTUIECKON
reoMerpun: YaeOHoe nmocodue. - Marautoropek: 'OY BIIO «MI'TY um. .. HocoBay, 2010.-
63 c.

4. Makcumenko, M. A. CoObiThs U BeposATHOCTE. YacTh 2: MeTo. ykas. - MarHUTOropck:
I'OVY BIIO «MI'TY um. I'.1. Hocosay, 2010. — 25 c.

5. Masuenko, E.Il. IlpouwsBomnas u guddepenumnan ¢yakuuu. I[IpakTukyMm.-
Marnutoropck: 'OV BITO «MI'TY um. I'.11. Hocosay, 2010. — 38 c.

6. Masiuenko, E.Il. UccnemoBanme ¢yHKIMA U moctpoeHue rpadukoB. [IpakTukym.-
Marnutoropck: 'OY BITO «MI'TY um. I'.'1. Hocosay, 2011.- 20 c.

7. CaBymkuna, H.®D. KomOunaropuka. CoObiTHe u BeposiTHOCTh. Yacte |
Kombunaropuka. Anrebpa coOpiThii: MeToa. ykazaHusi Mo AUCHUIUIMHE «MaTtemaTukay s
crynenToB | kypca Bcex cnenmansHocTeit. — MI'TY, 2007. - 17 c.

DJIEKTPOHHBIE PECYPCHI:

1. Andyroa H. b. YcrunoB A. B. Anre6pa u Teopust uucen. COOpHUK 3amad st
Martematndeckux mkoy.— M.: MITHMO, 2002.— 264 c. ISBN 5-94057-038-0

https://cloud.mail.ru/public/2c5d10718bd7/Alfutova%20N.B.%20_Algebra%?20i%20teor
1ja%20chisel.%20Sbornik%20zadach%20dlja%20matematicheskix%20shko1%20-%202002. pdf

2. bonmapenko, T. A. BBenenue B matematudeckui ananus. JuddepeHnumanbHoe
ucurcienne (QyHKIMHA OJHON IMepeMeHHOi . yduebHoe mocobue / T. A. Bommapenko, E. 1O.
Xamyrckux, H. B. Uypcuna ; MI'TY. - Marautoropck : MI'TY, 2012. - 1 s1eKTpoH. ONT. TUCK
(CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1392.pdf&show=dcatalogues/1/1123
847/1392.pdf&view=true (mara ooOpamenus: 04.10.2019). - MakpooObekr. - TekcT
ANEKTPOHHBIN. - CBeneHus octynHbl Takke Ha CD-ROM.

3. Baxpymea, 1. A. DnemMeHThl KOMOMHATOPUKH U TEOPUU BEPOATHOCTEH @ ydeOHOE
nocobue / U. A. Baxpymesa, . A. Makcumenko ; MI'TY. - Marautoropek : MI'TVY, 2017. - 1
anekTpoH. ont. jguck (CD-ROM). - 3arm. ¢ Turyn. 9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3248.pdf&show=dcatalogues/1/1137
059/3248.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekr. - TekcT
ANEKTPOHHBIN. - CBeieHus nocTynHbI Takke Ha CD-ROM.

4. KBacoBa, H. A. Ananutnyeckas reomerpust : yaeOHoe nocodue / H. A. KBacosa, E. A.
[Ty3ankoBa ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 anektpos. ont. auck (CD-ROM). - 3arm.
c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3246. pdf&show-dcatalogues/1/1137
015/3246.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - TekcT
ANIEKTPOHHBIN. - CBeZieHns 1ocTynHbl Takke Ha CD-ROM.

MaremaTudecKue pecypchl B HHTEpHETE
* «DNeMeHTBI» — MOMYIISIPHBIN caiiT 0 GyHIaMeHTanbpHOM Hayke http://elementy.ru/
* Problems.ru http://www.problems.ru/



» MathPuzzle http://mathpuzzle.com/

* Caiit «Onumnuanax https://olimpiada.ru/

. MockoBckui LEHTP HENIPEPBIBHOTO MaTeMaTUIECKOTO oOpaszoBaHus
https://www.mccme.ru/

* [Tonmynsipusie nekuuu no marematuke http://mmmf.msu.ru/lect/lect21.html

MareMaTtnyeckre 1 HayqHO-TIOIYJIIPHBIE IEPUOANYECKUE U3 AAHNS

. «KBanT»  — Hay4HO-IIOYJIIPHBII ($u3MKO-MaTeMaTHYECKUI JKypHa
http://kvant.mccme.ru/

* «KBantuky. XKypnan st mobo3natenbbix http://www.kvantik.com/

* «MaremaTuka B WIKOJE» — HAy4YHO-TEOPETHYECKHMM W METOJIMYECKHN JKypHaI
http://www.schoolpress.ru/jornal/Issues/matem/

* «Hayka 1 )Ku3Hb» — Hay4yHO-TIONYJISIpHBIN xKypHau http://www.nkj.ru/

* «[loTennman» — o00pa3zoBaTeabHBIN KypHAJI JJS CTapLIEKJIACCHUKOB U Y4HUTEJIeH
http://www.potential.org.ru/
* «MaremaTuka» — y‘l€6HO-M€TOI[I/I‘IeCKa$I ra3era Hu3JaTCIbCKOro aomMa «HepBoe

ceHTsOps» http://mat.1september.ru/

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypebl:

IIporpammHoe o0ecnieuenne

HaunmenoBanue .
10 Neo norosopa CpoK eHCTBYS TULEH3UH
MS Office 2007 |y, 135 o1 17.09.2007 Gecepoamo
Professional
7Zip CBOOOJHO PacHpPOCTPAHIEMOE 0eccpoyHO
Linux Calculate |[cBoGomHO pacmpocTpaHsemoe 0eccpoUHO

IIpodeccuonanbHblie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
OnekTpoHHas 0aza MEPHOIUYECKUX W3IaHui East
View Information Services, OO0 «1IBUCy»

HaHI/IOHaJ'IBHaH I/IH(bOpMaI_[I/IOHHO'aHaJ'II/ITI/ILIeCKaH

https://dlib.eastview.com/

cucreMa — Poccuiickuii  unaexc nHayunoro|URL: https://elibrary.ru/project_risc.asp
nurupoBanus (PUHI)
ITouckoBas cucrema Axamemuss Google (Google

Scholar) URL.: https://scholar.google.ru/

DnekTpoHHbIe pecypcbl Oubnuoteku MITY um. https://host. megaprolib.net/MP0109/Web
I".1. HocoBa ' ' '

9 MartepuajbHO-TEXHHUYECKOE o0ecriedeHne TUCHUTITHHBI (MOTYJIs1)

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecreueHue JUCHUITINIMHBI BKJIIFOYACT:



1. YuebOHbie ayaAuTOpUH 115 IPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUTIA.

OcHamienue: 10cKa, MyJIbTUMEIUIHBIE CPEICTBA XPAaHEHHUs, TIepeIayl U IPECTAaBICHHUS
uHpOpMaIUU

2. YyeOHbIE ayAMTOPUU JUIS TPOBEACHUS MPAKTHUECKUX 3aHATUH, TPYNIOBBIX H
WH/IMBUYAIbHBIX KOHCYJBTAINH, TEKYIIET0 KOHTPOJISI M IPOMEKYTOUHON aTTECTAIUH.

OcHamienue: 10cKa, MyJIbTUMEIUIHBIC CPEICTBA XPAaHEHNUs, IepeIayr U IPECTABICHHUS
nH(OpPMALIUK, KOMIUIEKCOM METOJIUYECKHX pa3pabdoToK (pa3gaTOYyHOrO Marepualia W
METOJANYCCKUX YKa3aHUH ) M\HJIH KOMIUIEKCOM TECTOBBIX 3aaHUi JIJIsl IIOATOTOBKH M IPOBEACHUSI
IIPOMEXKYTOUHBIX U pyOEKHBIX KOHTPOJIEH.

3. IlomereHus 111 CAMOCTOSITEITLHOU paOOTHI 00 yJarOITUXCA.

OcHalleHue: nepcoHalbHble KOMIbIOTEpHI ¢ makeTomM MS Office, Beixomom B MHTEpHET
Y C IOCTYITOM B JIEKTPOHHYIO HH(POPMALTMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHTETA

4. TlomemeHue A XpaHeHHS U TPODUIAKTHUECKOTO OOCIYKHBaHUS Y4eOHOTO
000pyI0BaHUA.

Ocnamenue: lkader s xpaneHus: yaeOHO-METOIMYECKON JOKYMEHTAIMH, Y4eOHOTO
000py10BaHUS U Y4€OHO-HATJISIHBIX TTOCOOUH



NPUNOXKEHME 1

YyebHO-meTOoaMUYeCcKoe obecneueHne camocToATeNbHOM paboTbl 06yyatowmxca

Mo ancumnanHe «InemeHTapHaa maTemaThKa» NpeaycmMoTpeHa BHeayanTopHasa cCaMoCToATeIbHasA
paboTa obyyatoLmxcs, NPOBOAUMASA B BUAE CAMOCTOATE/IbHOTO U3yYeHUA ITepaTypsbl 1
MHPOPMaALMOHHbIX PECYPCOB, @ TaKXKe B BUAE pPeLleHMA TUNOBbIX 33434 NPU BbINOJAHEHUN KOHTPOJIbHbIX
pabor.

MeToamnuyeckne peKomeHgaunm no n3yHeH1o AUCUUNAUHbI

TpeboBaHMA K OpraHU3aLLMM CaMOCTONATENIbHOM PaboTbl CTYAEHTOB NPU NOAFOTOBKE K
ayAUTOPHbIM 3aHATUAM: CamocmoamenbHaa paboma Ha AeKyuU: CaylwaHne 1 3anunchb JeKLMIA C0XKHbIN
BWJ, BY3OBCKOM ayaUTOPHOW PaboTbl. BHMMAaTEIbHOE C/yLIaHWE Y KOHCMEKTUPOBaHUE IeKLMi
npeanosiiaraeT UHTEHCUBHYIO YMCTBEHHYIO AeATeNIbHOCTb CTyAeHTa. KpaTKkue 3anucu NeKumi, ux
KOHCNEKTUPOBaHWE NOMOraeT yCBOUTb YUYebHbIt maTepran. KOHCNEKT ABAAETCA NONe3HbIM TOrAa, Koraa
3aMnmncaHo Camoe CyLLeCTBEHHOe, OCHOBHOE M CAe/1aHO 3TO CaMUM CTYAEeHTOM.

KoHCNEeKT neKuumn nyylie nogpasaensatb Ha NyHKTbI, naparpadsl, cobN04an KPacHY CTPOKY.
3Tomy B H6obLION cTeneHn ByayT cnocobcTBOBaTb NYHKTbI N1aHA EKLMU, NPEA/IOKEHHbIE
npenogasatensm. MpuHUMNKUaAbHbIE MecTa, onpeaeneHus, opmysibl U Apyroe cneayeT CONPOBOXKAATb
3aMeYaHNAMM «KBaXKHO», «0COH60 BaXKHOY», «XOPOLLO 3aMOMHUTb» U T.N. MOXHO AeNaTbh 3TO U C
NMOMOLLBIO PA3HOLBETHbLIX MapKEPOB WK pyYeK. Jlydlue eciv oHKU 6yayT COBCTBEHHbIMM, YTOOLI HEe
NPUXOAMN0CH NPOCUTL UX Y O4HOKYPCHMKOB M TEM CaMbiM HE OTB/IEKATb UX BO BPEMA NEKLLUW.

LUenecoobpasHo paspaboTaTb cOBCTBEHHYIO «MapKorpaduio» (3HaYKM, CUMBO/IbI), COKpaLLLEHMA
cnoB. He nnWHUM 6yaeT 1 nsydyeHune ocHoB cTeHorpadumn. PaboTtas Hag KOHCNEKTOM NeKUUi, Bceraa
HeobXoAMMO MUCNONb30BaTb HE TOIbKO Y4eBHUK, HO U Ty IMTepaTypy, KOTOPYHO AOMNONHUTENBHO
peKkoMeHA,0BaN NekTop. IMeHHO TaKan cepbesHasn, KponoTaneasa paboTa C IeKUMOHHbIM MaTepraiom
No3BOAUT rNy6OKO OBNaAETb 3HAHUAMM.

10020MOBKa K CeMUHAPCKUM 30HAMUAM: NOATOTOBKY K KaXK40MYy CEMMHAPCKOMY 3aHATUIO
KaXKAbli CTYAEHT SO/MKEH HAaYaTb C 03HAKOM/IEHUSA C MNIAHOM CEMUHAPCKOMO 3aHATUSA, KOTOPbIA
oTpaXkaeT cogeprKaHue npegnoxKeHHoN Tembl. TuiaTeNbHOe NPOoAYMbIBaHWE U U3YYEHUE BONPOCOB
niaHa OCHOBbIBAETCA Ha NPopaboTKe TEKYLLEro maTepuana NeKL MK, a 3aTem nsydyeHuns obsasaTeslbHoOM 1
AONONHUTENBHOW UTEPATYPbI, PEKOMEHA0BAHHON K AaHHOW Teme. Ha ocHoBe MHAMBUAYaNbHbIX
npeanoYTEHUI CTYAEHTY HEOBXOAMMO CaMOCTOATEIbHO BbiBGpaTh TeMy A0K/AaAa no npobieme
CeEMMHapa 1 NO BO3MOKHOCTU NOATOTOBUTL MO HEMY Npe3eHTaumio. EciM Nporpammoit AUCUMNANHBI
NpeaycMOTPEHO BbINOAHEHWE NPAKTUUYECKOTO 334aHUSA, TO ero Heobxo4MMO BbIMOAHUTL C YYETOM
npeaaoXKeHHOM MHCTPYKLMU (YCTHO MM NUCbMEHHO). BCce HOBble NOHATUA MO U3yYaeMol Teme
HeobX0AMMO Bbly4MTb HAU3YCTb M BHECTM B I10CCapUiA, KOTOPbIN LLesiecoobpasHo BECTM C CaMOoro
Hayana U3ydyeHus Kypca.

Pesynbtar Takom pa6OTbI AO0/1XKeH NPoABUTLCA B cnocobHocTH CTyA€eHTa CBO60,CI,HO OTBETUTb Na
TeopeTnyeckmne Bonpocbl cemMmnHapa, ero BbiCTyni1eHnn n y4actmn B KONNIEKTUBHOM O6CY)-KLI,€HVIM
BOMpocosB M3y'-laeMOl7I TeMbI, NPaBU/IbHOM BbINO/IHEHUN NPAKTUYECKNX 3ap,aHm‘/’| N KOHTPOJ1IbHbIX pa60T.



Paboma c numepamypHbIMU UCMOYHUKAMU: B NPOLLECCE NOATOTOBKU K CEMUHAPCKUM 3aHATUAM,
CTyAeHTaM Heobxoanmo 06paTtnTb ocoboe BHUMAHME HAa CAaMOCTOATENIbHOE N3YYEHME
pPEKOMEHA0BAHHOWN Yy4EOHO-METOAMYECKOM (a TaK:Ke Hay4yHOW U MONYyAspHOM) AnTepaTypbl.
CamocTosTenbHanA paboTa c yuebHUKaMKU, y4ebHbIMU NOCOBMAMM, HAYYHOIN, CNPABOYHON 1 NONYAAPHOM
IMTepaTypoi, maTepuanamm Nnepuoandeckmx nsgaHui u MHTepHeTa, CTaTUCTUYECKMMU AaHHbIMK
asnaetca Hanbonee adpPeKTUBHLIM METOLOM NONYYEHMA 3HAHUIA, NO3BONSET 3HAYUTENBHO
aKTUBU3MPOBATb NPOLECC OBNAAEHUA MHPOpMaLMeN, cnocobeTByeT 6oee ryboKomy YCBOEHUIO
n3y4yaemoro matepuana, opmupyeT y CTYAEHTOB CBOE OTHOLWEHME K KOHKpPeTHOoM npobieme.

Bonee rnybokomy pacKpbITMIO BONPOCOB CNOCOBCTBYET 3HAKOMCTBO C A0NO/AHUTEIbHOM
IMTepaTypoi, peKoOMeHA0BaHHOM NpenoaaBaTesieM No KaxkAoM TeMe CEMUHAPCKOro uam
NPaKTUYECKOro 3aHATUA, YTO MO3BOJIAET CTyAEHTaM MPOSBUTL CBOH MHAMBUAYA/IBHOCTb B PAMKAX
BbICTYMN/IEHWA Ha AAHHbIX 3aHATUAX, BbIABUTb LUMPOKKUI CNEKTP MHEHUI MO M3yyaemoi npobaeme.

Memooduyveckue pekoMeHOayuU No cOCMasaeHU KOHCIeKma.
KoHcneKTnpoBaHue - KpaTKoe M Noc/ef0BaTe/lbHOEe U3/T0KEHWE COAepPKaHMA NPOYUTAHHOTO.

KoHCNEeKT cNoXKHbIM cnocob n3noxeHus coaepraHunAa KHUTU MU CTaTbh B Jlornyeckom
nocnenosatenbHOCTU. KOHCNeKT AdKKYMYJIMPYET B cebe npegbigyuime snuabl 3anncu, NnO3BOSIAET
BCECTOPOHHE OXBATUTb CoaepPKaHNe KHUIn, Ctatbw. |_|03TOMy YMeHWne CoOCTaBNATb NJ1aH, TE3UCDI, AENATb
BbINMNCKU U Apyrne 3anncu onpeaendaeTr h TeEXHONTOrnM COCTaB/1IEHNA KOHCMEKTA.

BTOprM 9/1IeMeHTOM KOHCNEeKTa ABAAKTCA Te3MCbl. Te3unc - aTo KpaTKoO Cd)OpMyﬂleOBaHHOE
nonoxexue. na Nyylero yceoeHnAa n 3anoMnMHaHUA matepuana cneayetT 3anncbiBaTtb Te3nCbl CBOMMU
cnosamu. Tesuchbl, BblABUraemMmble B KOHCNEKTe, HYXXHO O0Ka3blBaTb. |_|03TOMy TpeTMVI 1EMEHT
KOHCMNEKTa - OCHOBHblE A40BO4bl, A0Ka3biBaowWmMe NCTUHHOCTb PaCCMaTpmnBaemoro tesunca. B KOHCneKTe
MoryT 6bITb MONOXKEHUSA U npumepbl. YuntoiBasn nHansmayasibHble ocobeHHoCTH KaXXgoro CtyaeHTa,
MOXHO 4aTb INWb HEKOTOPbIE, Hanbonee onpasdaswine cebsn O6LI.I,M€ npasunna, C KOTOpPpbiMUH
npenogasartesib U 0653aH NO3HAaKOMUTb CTyA4EeHTOB!: 1. FnaBHOE B KOHCNEKTe He 06'bEM, a coaepraHue.
B Hem 40MXKHbI 6bITb OTpa*XeHbl OCHOBHbIE NPpUHUUNNA/IbHbIE MNONOXKEHNA NCTOYHWUKA, TO HOBOE, 4YTO
BUCe CTO aBTOpP, OCHOBHbIE MEeTOA0/1I0TM4YeCKMNe No0KEHNA pa6OTbI. YMeHue nsnaratb Mbicin aBTOpa
CXaTo, KpaTKo K COBCTBEHHBIMW CNOBaMM npmxoanT C oNbiITOM U 3HAHUAMMN. Ho nx HakonneHuto
nomoraeTt co6mo,u,eHv1e OAHOro Ba*XHOro npasuia - HE TOPONUTbCA 3aNNCbIBATb NP NEPBOM e YTEHUN,
BHOCUTb B KOHCMEKT J/IULWb TO, YTO CTa/I0 ACHbIM.

2. dopma BegeHMA KOHCMEKTa MOXKeT 6biTb camMoi pasHOO6pa3HOW, OHa MOXKeT
N3MEHATbLCA, COBEPLUEHCTBOBATbCA. HO HauMHATbCA KOHCMEKT Bcerda AOMKEH C YKasaHMA MNOSHOro
HaMMeHoBaHMA paboTbl, pamMmMAMK aBTOpa, roda M MecTa M34aHus; umTaTbl BepyTcA B KaBblYKKU C
0653aTe/IbHOM CCbINKOW Ha CTPAHULLY KHUTH,

3. KOHCNEKT He A0/MmKeH 6biTb «cnenbim», 6e3NMKMM, COCTOAWMM M3 CMIOLWHOMO TEKCTa.
Oco60 BakHble MecTa, APKME NPUMEpPbI BblAENAIOTCA LBETHbIM NOAYEPKMBAHMEM, B3ATUEM B PAMOUKY,
OTTEeHEeHMEeM, MOMETKaMM Ha MOAAX ChneumanbHbIMM 3HaKaMu, YTO6bl MOMKHO 6bl10 6bICTPO HAUTK
HY)KHOE MosoXKeHue. JonoNHUTeNbHbIe MaTepuanbl U3 APYruX UCTOYHMKOB MOXKHO AaBaTb Ha NOASX,
r4e 3anucbiBatoTCA CBOM CyXKAEHUA, MbICW, MOABUBLUMECSA Y3KE NOCNEe COCTaBNeHNA KOHCMEKTa.

CocmassneHue u pewieHue cCuUmyayuoHHbIx 3a0a4 (Kelicos). 9To BUA CaMOCTOATE/IbHOM paboTbl

CTyAEeHTa No cucTemaTm3aumm nHGopmMmaumm B paMKax NOCTaHOBKM U/U PeLLEHNA KOHKPETHbIX Npobaem.
PelleHne CUTYaLMOHHBIX 33434 YyTb MEHEE C/I0XKHOe AeNCTBME, YEM UX co34aHue. M B nepBoM, U BO
BTOPOM C/y4ae TpebyeTca CamoCTOATEIbHbIN MbIC/IMTE/IbHbIN NOUCK camoi Npobaemsl, ce pelleHus.
TaKol B1A, caMoCToATeIbHOW paboTbl HaNpPaBAeH Ha Pa3BUTUE MblILNEHMWSA, TBOPYECKMX YMEHUN,
yCBOEHWeE 3HaHMI1, A06bITbIX B XOA4e aKTUBHOIO NOMCKa M CAaMOCTOATE/IbHOrO pelleHms npobaem.



CneayeT OTMCTUTb, YTO Takue 3HaHUA 6osee NPOYHbIE, OHM NO3BONAIOT CTYAEHTY BUAETb, CTaBUTb U
pa3spellaTb KaK CTaHAapTHbIE, TaK U He CTaHAapTHbIE 334341, KOTOPbIE MOTYT BO3SHUKHYTb B
AanbHenwem B NpodeccMoHaNnbHOM aesaTenbHocTU. MNpoaymbiBaa cuctemy npobsieMHbIX BONPOCOB,
CTYAEHT A0/I)KEH ONMPATLCA HA YXKe MMetoLLytoca 6a3y AaHHbIX, HO HE MOBTOPATbL BOMPOCHI YKe
copeprKalumecs B NPEXHUX 3agaHMAX No Teme. NpobnemHble BONPOCHI A0/XKHbI OTPAXKaTb
WMHTENNEeKTya/ibHble 3aTPYAHEHUA M BbI3bIBATb LefieHanpaBAeHHbIA MbICAUTENbHbIA NOUCK. PelweHus
CUTYALIMOHHbIX 33434 OTHOCATCA K YaCTUYHO NMOUCKOBOMY METOAY U NpeAnonaratoT TpeTui
(npmeHeHMe) 1 yeTBepPTLIN (TBOPUYECTBO) YPOBEHb 3HAHUIA. XapaKTePUCTUKM BbIBpaHHOM ANs
CUTYaUMOHHOW 3a4a4K Npobsiembl 1 cnocobbl ee peleHmnna ABASIOTCA OTNPaABHOM TOYKOMN AN OLLEHKMU
KayecTBa 3Toro BMaa pabot. B AMHammKe 0b6ydYeHns cCnoKHOCTb Npobembl HapacTaeT, U K ero
3aBepLUEHMIO A0/IKHA COOTBETCTBOBATL C/IOXHOCTU 33434, NOCTaBAEHHbIX NPOdEecCMOHaNbHOM
OEeATeNIbHOCTbIO Ha HavyasibHOM 3Tane.

OdopmnatoTca 3ag,a4mM 1 3TasIOHbl OTBETOB K HUM NMUCbMEHHO.
Ponb cTypeHTa:

*  U3Y4YMTb Y4ebHYI0 MHDOPMaLUIO MO TEME;

*  MNPOBECTU CUCTEMHO CTPYKTYPMPOBaHHbIV aHaN3 coaepKaHuUaA TeMbI;

*  BblAENUTb NPOBAEeMy, UMEIOLLYIO MHTEeNNeKTyalbHOe 3aTpyAHEHMeE, COrlacoBaTb C NpenoaaBaTenem;

*  paTb 06CTOATENbHYIO XapaKTePUCTUKY YCA0BUI 3a4a4u;

*  KPWUTMYECKM OCMbICNIUTb BapMaHTbl M MNOMbITaTbCA WX MoaMbMUMPOBaTb (YyNpPOCTUTL B NJiaHe
N36bITOYHOCTH);

* BblBpaTb ONTUMasbHbIV BapMaHT (NoaobpaTb U3BECTHbIE M CTaHAAPTHbIE anropUTMbl AeCTBUA) UK
BapMaHTbl paspelleHna npobaembl (ecv oHa Ha cTaHZ4apTHaA);

*  0pOPMUTb 1 CAATb Ha KOHTPO/Ib B YCTaHOBNEHHbIN CPOK.

Kpumepuu oyeHKu:

*  COOTBETCTBME COAEPNKAHUA 3a4a4MN TEME;
* copeprKaHue 3a43a4M HOCUT NPOBAEMHBIN XapaKTep;
* pelweHMe 33[auyM MpPaBWUIbHOE, AEMOHCTPUPYET MPUMEHEHME aHaA/IUMTUYECKOTO U TBOPYECKOTO
NoAX0A08;
*  MPOAEMOHCTPMPOBAHbI yMEHUA paboTbl B CUTyaLMM HEOAHO3HAYHOCTU U HEOMNPeaeNeHHOCTH;
* 3aja4a npeacTaB/eHa Ha KOHTPO/Ib B CPOK.
CocmaeneHue cxem, uaaocmpayuli (pucyHKos), epagpukos, ouaepamm. ITo bonee NPocToi BUA,

rpadpuyeckoro cnocoba otobparkeHun nHoopmaumu. Lienbto aToit paboTbl ABASETCA pa3BUTUE YMEHMUSA
CTYAEeHTa BblAENATb FNaBHbIE 3/1EMEHTbI, YCTaHABAMBaTb MEKAY HUMU COOTHOLIEHUWE, OTCIEXKMBATb XO4,
Pa3BUTUSA, UISMEHEHUA KaKoro-nnbo npouecca, ABeHUA, COOTHOLLIEHWUA KaKUX-TMB0 BEIMYMH U T. 4.
BTopocTeneHHble AeTann onucaTebHO XapaKTepa OnycKakTcA. PUCYHKM HOCAT Yalle CXeMaTUYHbIN
XapakTep. B HUxX BblaenatoTca u 0603HayaloTca obLMe 31eMeHTbI, X Tonorpadryeckoe COOTHOLLIEHME.
PUCYHKOM MOMKET 6bITb 0TOBparKeHMe AeNCTBUSA, YTO CNOCOBCTBYET HAarNAAHOCTM U, COOTBETCTBEHHO,
NydliemMy 3aNOMUHAHMIO anropuTma. Cxembl M PUCYHKM LWMPOKO UCNO/b3YHOTCA B 3a4aHMAX Ha
NPaKTUYECKUX 3aHATUAX B Pa3fe/le CaMoCToATENbHOM paboTbl.

OTn 3agaHna MOTyYyT AaBaTbCA BCEM CTYAEHTAM KaK obnasaTesibHble ANA NoAroToBKU K
NPaKTUYECKNUM 3aHATUAM. Posb cmydeHma:

*  U3y4yuUTb MHDOPMALMIO MO TEME;
*  cO34aTb TEMATUYECKYIO CXEMY, UANOCTPaUMIo, rpaduK, anarpammy;
*  NpeacTaBMTb Ha KOHTPO/Ib B YCTAHOBAEHHbI CPOK.

Kpumepuu oueHku:



*  COOTBETCTBME COAEPKAHUA TEME;
*  MNpaBW/IbHAA CTPYKTYPUPOBAHHOCTb MHDOPMALLUN.
*  Ha/N4Yme NIOTNYECKON CBA3M U3N0XKEHHOM MHOPMaLUK;
*  AKKYpPaTHOCTb BbINOAHEHWA PaboTbl; ® TBOPYECKMIA NOAXOA, K BbINOJIHEHMIO 334aHUS;
* paboTa cgaHa B CPOK.
CocmasneHue Kpocceopdos 1o meme U 0meemos K HUM. 9TO PasHOBUAHOCTb OTOBpaKeHus

nHpopmaumm B rpadpuyeckom BULE U BUA KOHTPOJIA 3HAHWUI No Held. PaboTa no cocTaBneHuto
Kpoccsopa TpebyeT oT CTyAeHTa BlaLEeHUA MaTePUAIOM, YMEHUA KOHLEHTPMPOBATL CBOU MbIC/IN U
r’MBKOCTb yMa. PasragpiBaHne KPOCCBOPA,0B Yallle MPUMEHSAETCA B ayAMTOPHbIX CAMOCTOATE/IbHbIX
paboTax Kak MeToL CaMOKOHTPOJIA U B3aMMOKOHTPOASA 3HaHMIA. CocTaB/ieHe KpOCCBOPA08B
paccMaTpUBAETCS KaK BUL BHEAYANUTOPHOM CAMOCTOATENbHOMN paboTbl U TpebyeT OT CTYAEHTOB He
TOJIbKO TEX KE KaYecTB, YTO He06X0AMMbI MPU PasraZblBaHUN KPOCCBOPAO0B, HO Y YMEHUS
cucTemaTtusnpoBaTb MHbopmaumio. Kpocceopabl MoryT BbiTe pasainyHbl No ¢opme n 06bemy cros.

Ponb cmydeHma:

*  W3y4yuUTb MHOOPMALMIO MO TEME;
* co34aTb rpadUUeEcKyrd CTPYKTYpYy, BOMPOCbI M OTBETbI K HUM; ® TMpeacTaBUTb Na KOHTPO/Ab B
YCTAHOB/IEHHbIN CPOK.
Kpumepuu oueHku:

*  COOTBETCTBME COAEPIKAHUA TEME;

*  rpamoTHas GOpPMYy/IMPOBKA BOMPOCOB;

*  KpOCCBOPA, BbiNO/SHEH 6e3 ownboK;

* paboTa npeacTaBieHa Ha KOHTPOJIb B CPOK.

Modzomoska npezeHmayuu u dokaada. NpeseHTauus, COrnacHO TOIKOBOMY C/IOBapH PYCCKOro
A3bIKa [.H. Ywakosa: «... cnocob nogaym MHGopmaLmm, B KOTOPOM NPUCYTCTBYHOT PUCYHKM,
doTorpaduu, aHMmauma 1 3ByK». [JnA NOArOTOBKM Mpe3eHTauum peKoMeHAyeTca MCNoAb30BaTh:
PowerPoint, MS Word, Acrobat Reader. Camas npocTtan nporpamma gas Co3aaHus npeseHTaumnm
Microsoft PowerPoint.

[Ona noAroToBKM npeseHTauum Heobxogumo cobpaTb M obpaboTate  HauvasbHyHO
MHpOpMaLmIo.

NocnepoBaTeIbHOCTb NOATOTOBKM Npe3eHTaLnm:

1. YeTKo chopmynvpoBaTb Ueb MNpPe3eHTauuu: Bbl XOTUTE CBOK ayAUTOPUIO MOTMBMPOBATD,
ybeaunTb, 3apasnTb KaKoM-To ngeein am npocto GopmanabHO OTYMTATLCA.

2. OnpepennTtb KakoB byaeT GopmaT NpeseHTaLMM: }KUBOE BbICTyMNeHMe (TOraa, CKoNbKo byaeT ero
NPOAO/IKUTENbHOCTb) UM 3IEKTPOHHAA PACCbl/IKa (KaKoB ByAeT KOHTEKCT Npe3eHTaummn).

3. OTobpaTb BCHO COAEPKATENbHYIO YacTb ANA MPe3eHTaLuMM U BbICTPOUTb JIOFTMYECKYIO LLENOYKY
npeacTaBneHus.

4. OnpepennTb KAtoYeBbleE MOMEHTbI B COAEPKAHMM TEKCTA U BbIAEINTD UX.

5. OnpepenvTtb BUAbI BU3Yanm3aummn (KapTUHKK) Ana oTobpaskeHusa uUx Ha cnalifax B COOTBETCTBUU
C IOTUKOWN, Uenbto 1 cneundmKkoir matepmana.

6. MopobpaTe AusalkiH M ¢dopmaTMpoBaTb cnakabl (KOAMYECTBO KapTMHOK U TeKCTa, WX
PacnonoXKeHue, LLBET U pa3mep).

1. MpoBepnTb BM3yasibHOE BOCMPUATUE NPE3EHTALUMN.

K BMAamM BM3yanM3aLmm OTHOCATCA MANOCTPaumm, obpassl, Anarpammsl, Tabamubl.
Mnntoctpauma - npeacTaBneHne peanbHo CyLLeCcTBYOLWEro 3puTenbHoro paga. O6passl - B oTAKYME OT
nANCTpaunin metadopa. Mx HasHayeHue Bbi3BaTb SMOLMIO M CO34aTb OTHOLLEHME K Helr,



BO34,eMCcTBOBaTb Ha ayanTopmio. C MOMOLLbHO XOPOLLO NPOAYMaHHbIX M NpeacTaBasemMbix 06pasos,
MHopMaLMA MOXKET HaZL0/IF0 OCTaTbCA B MaMATU YesioBeka. [luarpamma - Bu3yanmsaumsa
KOIMYECTBEHHbIX M Ka4yeCTBEHHbIX CBA3el. MX MCnonb3yloT Ana ybeanTebHOM AeMOHCTpaLUMmn AaHHbIX,
ANA NPOCTPAHCTBEHHOrO MbILIAEHUA B AONONHEHME K Nornyeckomy. Tabanua KOHKPETHbIN, HarnaaHbIN
M TOYHbIA NOKa3 AaHHbIX. Ee OCHOBHOE Ha3HayeHue CTPYKTYpupoBaTb MHPOPMALLMIO, YTO NOPOW
obneryaet BoCnpuATUE AaHHbIX ayAUTOPUEN.

CmpyKmypa ebicmyriaeHus.

BcTynneHne nomoraet obecneynTb ycrnex BbICTynieHus no ftoboi Tematuke. BetynneHue
[O/IKHO CoAeprKaTh: Ha3BaHMe, coobLieHMe OCHOBHOM NJIeH, COBPEMEHHYIO OLEHKY npeameTa
N3/10’KEHUA, KpaTKOE NepeUmc/ieHne paccMaTpmBaeMblX BOMPOCOB, 3KUBYIO MHTEPECHYI0 Gopmy
N3/10’KEHUSA, aKLLEHTMPOBAHME BHUMAHMA HA BaXKHbIX MOMEHTaX, OPUIMHaNbHOCTb NOAX0AA.

OCHOBHas YacTb, B KOTOPO BbICTYNAOLMIA AOMKEH FYBOKO PAaCKPbITb CyTb 3aTPOHYTOM TEMbI,
06bIYHO CTPOUTCA MO NPUHLMNY OTYETA. 3343a4a OCHOBHOM YacTy NpeaCcTaBUTb AOCTAaTOMHO AaHHbIX ANA
TOro, YTObbI C/YLIATENIM 3aMHTEPECOBAIUCH TEMOW M 3aXOTe/IM 03HAaKOMUTLCA C MaTepuanamu. Mpu sTom
NOrMYecKas CTPYKTypa TeopeTnyeckoro 6710Ka He J0/1KHbl AaBaTbca 6e3 HarnAAHbIX nocobui,
ayAM0o-BM3yasibHbIX M BU3yasibHbIX MaTepuaos.

3aKknoveHme ACHOe, YeTKoe O606LIJ,EHI/Ie N KpaTKne BbiBOAbl, KOTOPbIX BCEraa XAyt CaywaTenn.

lMpumepHsbie 3a0aHus 00 0oKknadoe u npezeHmayuii

1. Wcnonb3sysa pasnnyHbie UCTOYHUKKU MHOOPMALMK B ceTU MHTepHET NoAroToBMTb NpPe3eHTaumio o
KOMBWHATOPHBbIX 3a4a4ax.

2. Mcnonb3ya pasnnyHbie UCTOYHUKN MHOPMALLMK B ceTn MIHTepHET NOAroTOBMTL Npe3eHTaumio o
3a43a4ax, pellaemMblX C NOMOLLbHO rpados

3. Mcnonb3ya pasnnyHbie UCTOYHUKKU MHPOPMALMK B ceTU MHTepHEeT NoAroTOBMUTb NPE3eHTaLuIo O
3a/la4ax, OTHOCALLMXCA K pasaeny «ToxaecTBeHHble npeobpasoBaHuUa»

4. Wcnonb3ys pasinMyHble UCTOYHUKM MHPOPMaLUMK B CETU MHTEepHET NoAroTOBUTL NPE3eHTaLMIo 0
3a/la4ax, OTHOCALLMXCA K pa3aeny «ocneaoBaTeNbHOCTM U NPOrpeccumny

5. Wcnonb3ya pasnnyHble UCTOYHUKN MHGOPMaLMK B ceT MHTepHET NoAroTOBMTb NPE3eHTaLmIo O
3a4a4ax, OTHOCALWMXCA K pasgeny «Anrebpanyeckne ypaBHEHUA: TUMbI, CNOCO6bI peLleHmsa»

6. Mcnonb3ya pasnnyHble UCTOYHUKN MHOPMALMK B ceTU MIHTEpPHET NOAroTOBMTb NPEe3eHTaumio O
3a4a4ax, OTHOCALLMXCA K pa3geny «Jlorapudmuyeckme u NoKasaTesbHble HEPABEHCTBA: TUMbI,
cnocobbl pelieHmna»

7. Wcnonb3ya pasnnyHble UCTOYHUKN MHGOPMaUMK B ceT MIHTEPHET NOArOTOBMTb NPEe3eHTaLmio O
3a4a4ax, OTHOCALMXCA K pa3geny «HectaHAapTHble NPUEMBI peLleHUA TPUFOHOMETPUYECKUX
YPaBHEHWUI M HEPABEHCTBY

8. Wcnonb3ya pasnnyHble UCTOYHUKN MHGOPMaUMK B ceT MIHTEPHET NOArOTOBMTL NPEe3eHTaLmio O
3a4a4ax, OTHOCALMXCA K pa3geny «3agaum ¢ MpPaunoHanbHbIMM YNCNAMUY

9. Wcnonb3ya pasnnyHble UCTOYHUKN MHGOPMaUMK B ceTU MIHTEPHET NOArOTOBMTb NPEe3eHTaLmio O
3a4a4ax, OTHOCAWMXCA K pa3geny « PyHKUMOHaNbHbIE YPaBHEHMUA U HEpaBEHCTBa»

10. Ucnonb3ya pasnnyHblie UCTOYHUKKU MHOPMaUMK B ceTU MHTepHET NoAroTOBUTL NpPeseHTauuto
Ha TeMy « MHOroyronbHWKK: 36paHHbIe NAaHMMETPUYECKME 3343a4M U CNocobbl NX pPeLleHna»

11. Ucnonb3ya pasnnyHble UCTOYHUKU MHbOPMALUMK B ceTU MHTepHEeT NoAroToBUTL NpPeseHTauuto
Ha Temy « OKPY»KHOCTb U KpYr: u3bpaHHble NAaHMMEeTPUYecKme 3a4a4m U cnocobbl UX peLleHna»



12. Ncnonb3ys pasnnyHble UCTOMHUKU MHOPMaUMKM B ceTu MHTEpHET NoAroToBUTb MPe3eHTaLMio
Ha TeMy «reomMeTpuyeckume MNOCTPOEHMA HA MAOCKOCTU: M3bpaHHble 33gadn M cnocobbl mx
peweHna»

13. Ncnonb3ys pasnnyHble UCTOMHUKN MHOPMAUMKM B ceTU MHTEpHET NoAroTOBUTb MPe3eHTaLuio
Ha Temy « MHOrorpaHHMKM B NPOCTpaHCcTBe: n3bpaHHble 3a4a4M U CNOCODObI UX peLleHna»

14. Ucnonb3ya pas/indHble UCTOYHUKKU MHPOopMauumM B ceTu MHTEepHET NoAroToBUTb NMpPe3eHTaLuto
Ha Temy «Tena BpalweHus: n3bpaHHbIE 334341 U CNOCODbI UX peLUeHns»

15. Ucnonb3ya pasinyHble UCTOYHUKU MHPOopMauumM B ceTu VIHTepHeT NoAroToBUTb MpPe3eHTauumio
Ha Temy « KoMBUMHaLMKM Ten B NPOCTPAHCTBE: M36PaHHble 3a4a4M U CNOCObbI UX peLLeHna»

16. Ucnonb3yAa pasnnyHble UCTOYHUKU MHPOpMaUuK B ceTu VIHTepHEeT NoAroToBMTb Npe3eHTauumio
Ha Temy «KoopamHaTHbIV M BEKTOPHbIN METOAbI pelleHnn 3a4a4 B NPOCTPAHCTBEY

MpumepHble KOHMponbHble pabomeol (KP):

MpumepHbiili mekcm KoHMpoavHoli pabomer Ne 1
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8. a) PewwuTe ypaBHeHUe
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6) HallguTe BCce KOPHW 3TOrO YpaBHEHWA, MPUHAANEKALLME OTPE3KY [—3: 1.
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12. MpoBecT NoJHOE UccaeaoBaHNe MU NOCTPOUTb rpaPpuK GyHKUUK:
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MpumepHsbIili mekcm KoHmMposbHoli pabomei Ne 2

K OKpy»XHOCTM, BNNUCaHHO B TpeyronbHWK ABC, npoBeaeHbl TPW KacaTesbHble.
MepumeTpbl OTCEYEHHbIX TPEYro/IbHMKOB PaBHbI 6, 8, 10. HanguTte nepumeTtp
AAHHOTO TPeyro/ibHMKa.

Yron ACO paBeH 58°. Ero ctopoHa CA KacaeTcsi OKpy*KHocTU. Hangure
rpagycHyto mepy ayru AD OKpYy*KHOCTM, 3aKAOMEHHOW BHYTPM 3Toro yraa. OTBET AaiTe B rpagycax.

3. [OaH napannenorpamm ABCD. Myctb Touka K — cepeamHa ctopoHbl BC, Touka M — cepegmHa

cTopoHbl CD, AK=6, AM=3, +KAM=60 . Hanagute gnmHy ctopoHbl AD.

4. Yron mexay anaroHanamu tpaneumm paseH 120° OpaHa us ee anaroHanei pasHa 4, a BbicoTa

Tpaneumu pasHa 2. Haiaute gavHy BTOPOM AMaroHanm.

5. CpEﬂ,M BbINMYK/IbIX YeTblIPeXyrosibHMKOB eAMHM‘-IHOﬁ naowaan HaVI,ﬂ,MTe BCe, Y KOTOpPbIX CyMmMa

AvaroHanen NpUHUMaeT HaMMeHbLUee 3HaYeHMe.

6. [HaH TpeyronbHMK ABC. CepeauHHbIA NepneHaAMKYNAp K CcTopoHe AB nepecekaetcs
buccekTpucomn yrna BAC B Touke K, nexatlein Ha ctopoHe BC.

a) fokaxute, uto AC? = BC - CK

o o 3
6) Hallante paguyc oKpy*KHOCTU, BNUCaHHOM B TpeyronbHuK AKC, echn cosB = 2 AC =18,a
135
naowaab TpeyronbHnKa AKC paBHa T\ﬁ.

7. Mpamasn, npoxoaalan Yyepes BepwnHy B, npamoyronbHuka ABCD, nepneHaMKynapHas
AnaroHanu AC u nepeceKkaeT cTopoHy AD B Touke M, paBHOyAaneHHOW OT BepLwmnH B n D.

a) JoKaxuTe, uto BM 1 BD penAat yron B Ha Tpu paBHbIX yraa.

B) HalauTe paccTosHMe OT TOUKM NepeceyeHmns AnaroHanei npamoyrosibH1MKka ABCD ao npamon
CM, ecim BC = 6v21.



MpumepHbiii mekcm KoHmMponbHoli pabomeoi Ne 3

1. B npaBunbHOM TPeyrosbHOW Nupamuae f"z‘jl-BCTqua - cepeauHa pebpa AB, 5 — BEPLUWNHA.
WsBecTHO, uTO BC—S, a naowaab OOKOBOW MOBEPXHOCTU pPaBHa 45. Hangute anuny
oTpesKa SO

2. -

e
~1e

“
i
r

B npaBu/IbHOM LIECTUYTO/IbHOM
npusme ABCDEFA 1 B1CD | Ey Fi ge pepa pashbi 1. Haiigure

— yron DAE. grger falTe B rpafycax.

3. Bce nnockue yrabl Npy BeplliMHE TPEYrO/IbHON NUpamuabl ABAAIOTCA NpAMbIMU. BoKosble pebpa
paBHbl 5 cm, 6 cm, 7 cm. Halgute obbem nupammapl.

4. B npaBu/bHOM TpeyronbHoOM nupamuae SABCc BepwmMHOM S, Bce pébpa KOTOPOW paBHbl 4,
Touyka N — cepeamnHa pebpa AC, TouKa O LeHTp OCHOBaHMA NUPamMUAabl, TOYKa P aenut oTpesok SO B
OTHOLWeHMM 3 : 1, cunTan oT BEpPLUMHbI NTUPaMUabI.

a) JokaxuTe, yto npaAman NP nepneHguKynspHa npsamoin BS.

6) Haiaute pacctosiHue oT To4KM B oo npamoit NP.
5. [laH npAMoW KpyroBol KOHyc ¢ BepwnHon M. OceBoe ceyeHMe KoOHyca — TPEeyroabHUK ¢ yraom 120°

npu BepwmHe M. Obpasytowasn KOHyca paBHa 2\/1 Yepes Touky M npoBeneHo ceyeHne KoHyca,

nepneHAVKynsapHoe O4HOM U3 06pasyroLwmX.
a) [loKaXKMTe, YTO NOSYYEHHbIV B CEY4EHUM TPEYTO/IbHUK TYNOYro/bHbIN.

6) HanauTte nnowwaab ceyeHums.

3060HU}1, ucriosb3dyemsolie 8 MPoOMedymo4yHomM KOHmMporsne

| +ctg2x —
ST
cos ( — 2.\‘>
1. Pewwute ypaBHeHue = M YKaXuTe KOPHW 3TOr0 YpaBHEHMUS,
T
=21, ——
NpUHaANeXKawme NPOMENRYTKY - 2
& 4y +4x—1 pdx _ .
2. PewwTe ypaBHeHne - -4 +20- 10 7-25 =0. y HalauTe BCe KOPHMW 3TOro

-3 1].

YPaBHEHUSA, NPUHAANEKALLME OTPESKY

. . T .
2sin(mw +x) - cos (— + .\') = Sin.x. .
3. PewwTe ypaBHeHWe 2 W HaliauTe BCe KOPHW 3TOrO YpaBHeEHMUS,
npuHaanexawme 0Tpe3Ky[_5I? —4.
> X . A X . T
€08~ — —sin~ — = sin (: - 2.\') .
4. Pewwute  ypaBHeHWe 2 2 2 / M YKaXUTe  KOPHU  ypaBHEHwus,
im
:,‘II —_—
)
npuHagnexawme otTpeskyL =
5. PewwuTte ypaBHeHUe: log, (2% — V3cosx —sin2x )=y, YKa¥XUTe KOPHM 3TOro0 YpaBHEHMUS,
T AT
20 2]

npuHaanexawme oTpesky L =



10.

11.

12.

13.
14.

-
PewwTe HepaseHcTgo: 10Z1X +log,x

PewwuTe cuctemy:

PewwuTte cuctemy ypaBHEHWI:

X, +3x,+x,=0

PewnTb cMcTEMY YpaBHEHMUIA: — X, +2x, + 2x, =3

3x, —2x, +5x, =2
log, (64x) -2 _ |

3

9. )

2y _-;\':.vi_»_,, ”)_w{l\‘h
PelwinTte HepaBeHCTBO: ~ ’ - ’
) . T T
X =3x+1| > VAt —4ax2 + 1.
Pewwure HepaBeHCTBOZ[ +H[ =y T
Tx+ 14 1
2x+ 9+ — =< .
PelunTe HEPaBEHCTBO: X4 43x4+2 7 x+1
32Y 2 8.3 48 _
MY 9 =
PelunTe HepaBEHCTBO: V=L
y5ler I, glga—] 2 —()

V—2sinx —dy = 5v/2.
xsiny = 3.

xeosy =4,

B TpeyronbHuKke ¢ BepwmnHamu A(2,1), B(5,3), C(-6,5) HaliT1 ANMHY BbICOTbI U3 BEPLUMHbI A.

[Ba yrna BNnnMcaHHOro B OKPY*KHOCTb YeTblipexyrosbH1Ka pasHbl 16° 1 33°. Haingute 6onblunin ns
ocTaBLlumxcs yrnos. OTBeT gavite B rpagycax.

B TpeyronbHuke ABC yron B paBeH 45°, yron C paBeH 85°, AD — 6uccektpuca, E — TaKan TOYKa
Ha AB, uto AE = AC. Haigute yron BDE. OTBeT AaliTe B rpagycax.

Bonblee ocHoBaHMe paBHObeapeHHOM Tpaneunn pasHo 34. bokoBas cTopoHa paBHa 14. CuMHycC

2 \Jﬁ

OCTpOro yrna paseH ? Haﬁ,ﬂ,MTe MeHbLlee OCHOBaAHUE.
g

< Yron ABD paBeH 53°. Yron BCA paseH 38°. Haaute BnucaHHbln yron BCD. Otset
AaliTe B rpagycax.

B octpoyronbHom TpeyronbHuke ABC nposenn BbicoTy CC1n megmaHy AA;. OKasanocb, 4TO
TOYKU A, A1, C, C1 nerkaT Ha O4HOM OKPYXKHOCTU.

a) JokaxuTe, 4To TPeyronbHMK ABC paBHOGeApEeHHbIN.

6) Haltaute nnowaab TpeyronbHuka ABC, ecnin AA1 : CC1=5:4n A1C = 4.

Toyka O — UEHTP BNWCAHHOW B  TPeyronbHUK ABC oKpy:KHOCTU. [Mpsamas BO BTOPUYHO
nepeceKaeT OMMCaHHYO OKOJI0 3TOMO TPEYTrO/IbHNKA OKPYHKHOCTb B TOYKe P.

a) fokawute, yto £ FPOC = ~PCO.
6) HaitauTe nnowaab TpeyronbHuka APC, ecav paauyc onucaHHoN OKoo
SABC = 60",

[lBe OKpPYXHOCTM KacaloTcA BHewHMM obpasom B Touke C. [lpsamaa KacaeTca MeHbluel
OKPY)KHOCTM B TOYKe A, a 6onblein — B TOuKe B, oTanuyHoit oT A. [Mpamasa AC BTOPUYHO
nepeceKkaeT OO/bLIYID OKPYKHOCTb B Touke D, npsmas BC BTOPUYHO MepeceKkaeT MEeHbLUYHo
OKPYXHOCTb B TOUKe E.

a) JoKaxuTe, 4yTo npaAmas AE napannenbHa npamoi BD.

TpeyronbHnKa ABC OKpY»KHOCTU paBeH 8, a

6) MycTb L — oTAn4Han oT D To4uKa nepeceyeHuns otpesKa DE c 60nblIen OKPYKHOCTbIO.
Hanaute EL, ecnn paaunycbl OKpyXHOCTel pasHbl 2 1 3.

B TpeyronbHUK ABC BNMCaHa OKPYXKHOCTb paanyca R, Kacatowanaca CTopoHbl ACB Touke D,
npuyém AD=R.
a) JoKaxuTe, 4To TpeyronbHUK ABC NpsMOYronbHbINA.



6) BnucaHHan OKPyXHOCTb KacaeTcsa cTopoH AB v BC B TouKax E u F. HaliguTe nnowaab
TpeyronbHuKa BEF, echv nssectHo, 4to R=5u CD =15.

10. AunaroHanu AC v BD veTbipéxyronbHunka ABCD, BNWCaHHOTO B OKPYXXHOCTb, MepecekaeTca B
Touke P, npuyém BC = CD.

a) flokawute, uto A8 BC = AP 1 PD.
6) Haliamnte naouwaab TpeyronbHmuka COD, rae O — LEHTP OKPYXHOCTU, BNIMCAaHHOW B
TpeyronbHUK ABD, ecnv AONOIHUTE/IbHO U3BECTHO, YTO BD — AnameTp OnNMCcaHHOM OKOJ10

BC = 6+/2.

11. [1Be OKPY»KHOCTU KacatoTca BHYTPEHHUM 06pa3omM. TpeTba OKPY»KHOCTb KacaeTcs NepBbiX ABYX U
UX TIMHUN LEHTPOB.
a) JlokaxuTe, 4To NepUMETpP TPEYro/ibHMKa C BEPLUMHAMM B LIEeHTPax TPEX OKPYXKHOCTEN paBeH

yeTblpéxyronbHuKka ABCD okpyxHocTtn, AB=6, a

OVNamMeTpy HanbosbLLEN N3 STUX OKPYKHOCTEMN.
6) Haliante paguyc TpeTbeli OKPYKHOCTU, EC/IN U3BECTHO, YTO PaguycCbl NEPBbIX A4BYX PaBHbI 4 U
1.

12.

13. i r B npaBW/bHOM LWeECTUYronbHOW npusme ABCDEFA BiC1DEVFi gee
pebpa paBHbl 1. Halgute yron DAB. orger fAaliTe B rpagycax.

14. Bo CKONbKO pa3 yMeHbLIMTCA naowaib GOKOBOW MOBEPXHOCTM KOHYCa, eCivM paguyc ero
OCHOBaHMA yMmeHbLWUTb B 15 pas, a 06pasytoLian ocTaHeTca NpexHen?

15. B npaBW/ibHOW TPEYroNbHOW nupamuae SABC 1ouka 0 — cepeguHa pebpa AB, S —
BEpLWMHA. N3BecTHO, 4TO BC = 5, a naowaab GOKOBOM NOBEPXHOCTU paBHa 45. Haaute
OJ/IMHY OTpes3Ka SO,

16. BepwuHa A kyba ABCDAB1Ci1Dy c pebpom 0.7 ABNAETCA LeHTpom cdepbl, Npoxoanllen
yepes TquyAhHaﬁ,qMTe naowaab Syactn coepbl, copeprkawenca BHyTpM Kyba. B oTeeTe

.y
I
3ar|MLL|_V1Te BeanMHyé-" .
. o 1.-" o
17. - _-= Hailgute obbem ¥ yacTu UMAMHAPA, M306PaKEHHOW Ha pUCYHKe. B oTeeTe
V.

YKaxute !
18. B npAMOYro/ibHbIM napannenenunes BnucaHa cdepa € paguycom 5. Hailamte o6bEM

napannenenunnega.

19. Paguycol aByx WapoB paBHbl 21 1 72. Hainaute paguyc wapa, naowaab NoBepXHOCTU KOTOPOro
paBHa cymme naowaaen noBepxXHOCTeN ABYX AaHHbIX LAPOB.
29. [lokasaTb, 4TO NpAMbIe NapaanenbHbl:

x+2 _y-1_z ’ X+y—-z=0
X—y-52-8=0

30. HaiiTu yron mexkay npamoit, npoxoasuien yepes Touky A(-1,0,-5) n Touky B(1,2,0), 1 NNOCKOCTbIO
Xx-3y+z+5=0.

31. laHbl BeplumHbl TeTpasapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
Hanuwwure

1) ypaBHeHue nnockoctn (ABC),
2) ypaBHeHMWe NA0CKOCTU, Npoxoanllel yepes D napannenbHo (ABC).



3) KaHOHMYecKkue M NapameTpuyeckune ypaBHeHUs pebpa AD.
4) KaHOHMYECKMe W MapameTpuyeckue ypaBHEHWs NpsamoK, codepskauwien Bbicoty DE

TeTpasapa.
Hangute

1) yron mexay AD u DE;
2) nnowaapb TpeyronbHUKa ABC;
3) obbem TeTpasapa;
4) sBbicoTy DE;
5) KoopAaunHaTbl To4KK E.
32. Bce pébpa npaBuUAbHOM TpeyrosibHoM nupamuabl SBCD ¢ BeplwMHOM S paBHbI 9.

OcHoBaHue O BbicoTbl SO 3TOM NMpPamMAbl ABNAETCA cepeanHoin oTpesKa SS1, M — cepepgmHa pebpa SB,
TOYKa L nexut Ha pebpe CD TaKk,4To CL: LD =7 : 2.

a) JlokaxuTe, 4To ceveHne Nnupammuabl SBCD nnockocTbio S1LM — paBHobeapeHHan Tpaneuus.
6) BbluncamTe gAnHy cpegHein AMHUK 3TOM Tpaneumu.

33. B nupamuge SABC n3BectHbl A4NHbI

pé6ep: AR = AC =29, BC =84 =25, SH=5C=+13.

a) JlokaxuTe, yTo NpAman SA nepneHANKysapHa npamoii BC.
6) HaltauTe yron mexkay npamoin SA n nnockoctbto SBC.

34. B TpeyronbHoi nupammae PABC c ocHoBaHMem ABC usBecTtHo, Yto AB =17, PB =

32
cos S PRBA — —. .
83 OcHOBaHMEM BbICOTbI 3TOMN nnpamun bl ABAAETCA TOYKa C.

7

Mpambie PA n BC nepneHaMKyNAapHbI.
a) JoKaxuTe, 4To TpeyronbHUK ABC NpsaMOyronbHbIN.
6) Haltante o6bem nupamuasl PABC.
35. [laH Ky6 ABCDA1B1C1D;.
a) JoKaxuTe, uTo npAmas BD; nepneHANKyNspHa naockocTn ACB;.
6) HaltauTte yron mexkay nnockoctamm AD,Cy v A1D,C.
36.Ha pebpe CC; kyba ABCDA1B1C1D; oTmeyeHa TouKa E Tak, uTo CE: EC, =1 : 2.

a) Myctb Touka F aenut pebpo BB; B OTHOLWEHUU 1 : 2, cuMTan OT BepLUMHbI B, [lOKaXKUTe, YTO yron

mexay npambimun BE u ACy paseH yray ACqF.
6) HaltauTte yron mexay npambimu BE n AC;.

37. B npaBuabHOM TpeyroabHou nupamuae SABC ¢ BepLUMHON S, Bce pEBpa KOTOPOI paBHbI 4,
Touka N — cepeamnHa pebpa AC, Touka O LLeHTP OCHOBaHMA NMPamMmKAbl, TOUYKa P Aenunt otpesok SO B

OTHOWeHMn 3 : 1, cunTan OT BepLUIUHbI NUPaMUAbI.
a) JoKkaxuTe, uyTo npamas NP nepneHANKyNApHa Npsamoit BS.

6) HalianTte pacctosiHne oT ToUuKkM B ao npamoii NP.



38. [laH npAMO KpyroBon KOHYC ¢ BepwmnHoi M. OceBoe cevyeHne KoHyca — TPeyroJibHUK C Yyriom

120° npu BepwnHe M. Obpasylolan KoHyca paBHa 2\/}. Yepes TouKky M npoBegeHo ceyeHune KOHyCa,

nepneHauKynspHoe oAHOM U3 06pasyoLmX.
a) [loKaXKuTe, YTO NOSYYEHHbI B CEYEHUU TPEYTOJIbHUK TYMOYTO/IbHbIN.

6) HalianTe naowaab ceyeHums.

39. B npaBuabHON TpeyroabHoW nupamuae SABC cTOpOHa OCHOBaHMA AB = 5-.a 60KoBoOE
pebpo SA = 3. Ha pébpax AB 1 SC oTmeyeHbl To4KM K 1 M cOOTBETCTBEHHO,
NPUYEM AK : KB =S8M :MC =1 : 4. npockocts & conep>ut npamyto KM v napannenbHa SA.

a) [lokaxuTe, YTo NNOCKOCTb £ Aenunt pebpo AC B oTHoweEHUN 1 : 4, cuMTan OT BEPLUMHDI A.

6) Haiigute pacctoaHune mexay npamsimu SA u KM.



Ipunoxenue 2

OueHovHbIe CpeACTBa AJIA POBeICHUS MPOMEKYTOYHOM aTTeCTAlMU

a) HﬂaﬂﬂpyeMble PeE3yJdbTaThbl Oﬁy‘-lel-ll/lﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOifI aTreCralum:

Kon WNunukarop OneHouHbIE CpeCcTBA
MHIMKATOpa JOCTUKEHUS
KOMIIETEHIUHI

OITK-8 CrtocoOeH OCyYIIEeCTBIISATH MEIarOTHIECKYIO IEATEIPHOCTh Ha OCHOBE CITEITUAIBHBIX HAYIHBIX 3HAHUHT

[1K-8.1 [Inanupyer n Ilpakmuueckue 3a0anusn:
MIPOBOJUT 1. Wcnonw3ys pa3nuyHble HCTOYHMKH HHGOpMAlMM B ceTd VIHTEepHET MOArOTOBUTH NPE3EHTAlMI0 O 3ajadax,
Hay4yHbIE OTHOCSIIMNXCS K pazaeny «ToxaecTBeHHbIe TpeoOpa3oBaHUsD)
uccinenoBanusa B | 2. Mcnosb3yst paziauuHble MCTOYHMKM HH(OpPMAnuM B CeTH VIHTEpHET MNOATOTOBUTH MPE3EHTALMI0 O 3ajayax,
oOnactu OTHOCSIIMXCA K pazaeny «llocaenoBaTrenbHOCTH U IPOrPECCUN
neparoruueckoi | 3. Mcnosb3yst paznuuHble MCTOYHMKM HH(OpManuu B ceTH VIHTEpHET NOATOTOBUTH MPE3EHTALMI0 O 3a/a4ax,
JESTEILHOCTH OTHOCSILIUXCS K pa3feny «Anredpandyeckue ypaBHEHUs: THUIIbl, CIOCOOBI PELIEHUS»

4. Hcnonp3ys pa3nuyHble HCTOYHUKU HH(OpManuu B ceTu HTepHET MOATrOTOBUTH MPE3EHTAIMI0 O 3aJavax,
OTHOCSIIMXCS K pazzaeny «Jlorapudmudeckre u nokaszareibHbIe HEPABEHCTBA: TUIIBI, CLIOCOOBI PEIICHHU»

5. Hcnonw3ys pas3inyHble MCTOYHUKM HHGOpMAIMM B ceTd VIHTEpHET MOArOTOBUTH MPE3CHTAIMI0 O 3ajadvax,
OTHOCSIIMXCS K pazaeny «HecrannapTHbie IPUEMBI PEIICHUS TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB)»

6. Vcnonp3ys pa3nnyHble HCTOYHUKH HHGOpMAIMK B ceTd VIHTEpHET MOArOTOBUTH MPE3CHTAIMI0 O 3ajadvax,
OTHOCSIINXCS K pa3Aeny «3agaun ¢ UppalioOHaTbHBIMHA YU CIAMU)

7. Vcnonw3ys pas3iuyHble HCTOYHUKH HWHGOpMAMU B ceTH VIHTEpHET MOArOTOBUTH MPE3CHTAIMI0 O 3ajadvax,
OTHOCSIIMNXCS K pazaeny «DyHKIHOHAIbHbIC YpaBHEHHS U HEPABEHCTBA

8. Hcnonw3ys pa3nuyHble HCTOYHMKH HWHPOpMAuu B ceTd VIHTepHET NOArOTOBUTH MIPE3CHTALMI0 Ha TeMy
«MHOTOYTOJIbHUKH: H30paHHbIe TUIAHUMETPUYECKUE 3a]]a4l U CLIOCOOBI X PELICHUS

8. Mcronb3ys pa3nuvHble HCTOYHUKHA HHPOPMAINK B ceTH IHTEpHET MOArOTOBUTH MPE3eHTAINI0 Ha TeMYy «OKpYKHOCTh
U KpYT: U30paHHbIe MIIAaHUMETPUYECKHE 3a/1a4H U CIIOCOOBI UX PEIICHUS

10. Hcnonb3ys pa3nuuHble WCTOYHMKU HHPOpMamuu B ceTd HHTepHET MOATrOTOBUTH MPE3CHTALHUIO Ha TEMY
«TE€OMETPUYECKHE MOCTPOSHUS Ha IIIOCKOCTU: N30paHHBIC 3a/1a4H U CIIOCOOBI UX PEIICHUS

11. Ucnonb3ys pa3inuyHble HCTOYHUKU WH(GOpMAIUU B ceTh HTEpHET MOArOTOBUTH MPE3EHTAIUIO HA TEMY
«MHOTOTpaHHUKH B TPOCTPAHCTBE: M30paHHbIE 3314 M CTIOCOOBI UX PEHICHHSD)




12. Vicrionb3ys pa3nuyHble HICTOYHUKHN HH(pOpMaIuy B ceTy MIHTepHET MOArOTOBUTH MPE3EHTAIHIO Ha TeMy «Temna
BpaIeHHs: N30paHHBIC 33/1a4H U CTIOCOOBI MX PEIICHUS

13. Vcrione3yst pa3nuyHble HICTOYHUKHN HH(OpMAIMU B ceTd MIHTEpHET MOIrOTOBUTH NMPE3CHTAIUIO HA TEMY
«KomOuHammm e B mpoCTpaHCTBE: N30paHHBIE 33]a4U M CIIOCOOBI UX PEIICHUS

14. Vcnonp3yst pa3nu4Hble ICTOYHUKH UH(QOpMaly B ceTH MIHTepHeT MoAroTOBUTh IPE3EHTALIMIO HA TEMY
«KoopamHaTHBIN U BEKTOPHBIA METOBI PELICHUS 3a7a4 B IIPOCTPAHCTBE»

Komnnekcuwvie 3a0anusn:

1. CocraButh cnucok MHTepHET-pecypcoB, C MOMOIIBIO KOTOPHIX MOXKHO IPOBECTU MOJATOTOBUTENIBHYIO padoOTy U
TECTUPOBAHUE B IIKOJIHHOM KJIACCE 10 OJJHOU U3 N3y4aeMbIX TEM

2. PazpaboTtaTh TeCTOBBIEC MaTEPUAIBI IS NIKOJILHUKOB MO BEIOPAHHOW TEMe

3. Pa3paboTarh KpuTEpHH OIIEHUBAHHS COCTABJICHHBIX TECTOBBIX MaTEPHAJIOB.

4. AnpobupoBaTh pa3paboTaHHbIE MaTepUaJIbl C TOMOIIBIO COKYPCHUKOB

I1K-8.2

Hcnonb3yet
CTIeIMATbHBIC
HayYHbIC
3HaHUS IS
MTOBBIIICHUS
a¢hexkTuBHOCTH
MeIarOrHYECKOM
JeSTEIbHOCTH

Ilepeuens éonpocos Kk 3auémy

5 cemecmp

1. ToxnecTBeHHBIC IPe0Opa30BaHUs PAIIHOHATBLHBIX BEIPAKCHUH.

2. ToxaecTBeHHBIE MPEOOPA3OBAHUS UPPAIIMOHATBHBIX BHIPAKCHUIA.

3. ToxnecTBeHHBIC TPEOOPa30BaHUS JOTAPU(PMHUIECKUX BBIPAKECHUH.

4. ToxaecTBEeHHBIE MPEOOPA30BAHMS TOKA3ATEIBHBIX BEIPKCHUH.

5. ToxnecTBeHHBIE TPEOOPA30BAHUS TPUTOHOMETPUICCKUX BHIPAIKEHHIA.

6 cemecmp
PaunonanbHble ypaBHEHUS U UX CUCTEMBI. 3aJjaul Ha COCTABJICHUE YPABHEHHUMN U UX CUCTEM
WppatmonanbHble ypaBHEHUS U UX CUCTEMBI,
[TokaszarenbHble ypaBHEHUS U UX CHCTEMBI,
Jlorapudmuueckre ypaBHEHUS U UX CHCTEMBbI

el N =

7 cemecmp
Akcuoma napajuiesnbHbIX IpsiMbiX. CBOKMCTBA U MPU3HAKY NApaJUIEIbHBIX IPSIMBIX.
2. MmuoroyronsHuku. YeTsipexyronbHuku: [lapannenorpamm, npsMoyroabHUK, pOMO, KBapaT, Tpamneius:
ONpe/ieNIeHus, CBOMCTBA U MIPU3HAKH. BhIMyKIble, HEBBINYKIIbIE, IPABUIIbHBIC, 3B€3/14aThle MHOTOYTOJIbHUKH.
3ameydarenbHbIE TOUKHU U JIMHUU B TPEYTOJIbHUKE.
4. Tlomobue TpeyronbHukoB. [Ipu3Haku no1o00Us TPEYroJIbHUKOB.

=

w




©

10.
11.

12.

o s

wooNe

[Tono6ue BIMYKIIBIX MHOTOYTI0JIbHUKOB. Teopembl Menenasi, Uessl, Ban-O06ens, CtioapTa 1 UX IpUMEHEHUE K
pELIEHUIO 331a4 U JOKA3aTeIbCTBY TEOPEM.

OxpyxHocTb. CBOMCTBA XOp/ U YT, AUamMeTpa. B3auMHoe mnoioxeHue mpsiMmoil 1 OKpY>KHOCTH, IBYX OKPY>KHOCTEH.
VYrusl B OKpyKHOCTH. [IponopruoHanbHbIe OTPE3KU B KPYyTe.

OKpyXHOCTb, BIIUCAHHAs U ONMCaHHAasi, BHEBMHMCAHHAS OTHOCUTENIBHO TPEYroJbHUKA. BrincaHHbIe U ONMCaHHbIE
4yeThIpexyroJbHUKU. Teopemsl I1Tosemest, bpuanmona, ITackans.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[JIMHA OKPYKHOCTH U IIJIOIIAb Kpyra.

KoncrpyktuBnas reomerpusi. IlocTymnarel HupKyss v JuHeiku. OCHOBHBIE TOCTPOEHHSI C TOMOLIBIO IIUPKYIIS U
JIMHEWKH.

Cxema penieHus 3a1a4 Ha IOCTPOCHHUE.

Mertonp!l penieHus 3a1a4 Ha IOCTPOCHHE: METOJT TEOMETPUYECKHUX MECT TOUEK, METOJ] BCIOMOTaTEJIbHOTO
TpeyroyjbHUKa. [[puMeHeHne JBHKEHHUs K PEIICHUIO 337a4 Ha MOCTpOeHHe. Pemenune 3a1a4 METOIOM TOMOTETHH.
[TocTpoenue oTpe3koB 1o ¢popMysam ¢ MOMOIIBIO HUPKYIS U JIMHEHKH.

AnreOpanveckuii METO ] pEIICHHS 3a/1a4 Ha MMOCTPOSHUE. 3a1a4n, Hepa3pelIuMbIe ITUPKYIeM U JTnHelkoi. Kputepuit
paspemnMocTH. FIHBepCcHs U ee MPUMEHEHNE K PELIECHUIO 3a1a4 Ha IIOCTPOEHUE.

8 cemecmp
Axkcuomsl crepeomeTpui. [lapamiensHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX U IUIOCKOCTEN. PaccTosiHUs U yriibel B
crepeometpun. [lapamnensHas npoekuus. [IpaBuna B napauieabHON NPOEKLIHH.
MHororpanHast HOBEpXHOCTb. MHOrorpanHsle yriibl. MHOrorpaHHuK. Belykiible 1 HEBBIIYKIIBIE MHOTOIPAHHUKHU.
MHororpaHHuKH NpaBUJIbHBIE, OIYIIPaBUIIbHBIE, 3B€344aThie. J[0Ka3aTenbCTBO CYIECTBOBAHUS ST TUIIOB
IIPaBUJIbHBIX MHOTOTPAHHUKOB. J[BOMCTBEHHOCTh IPaBUJIbHBIX MHOIOTPAHHUKOB. [ 'pyIina CMiMMeTpuil MPpaBUIIbHBIX
MHOTOI'paHHUKOB. Kackaj npaBUIIbHBIX MHOTOTPAHHUKOB.
[Ipocreitmme muororpanHuku. [lapamnenenunen, npusma ux BUAbI U CBOMCTBA. TeTpasap, nupamuaa, yceueHHas
NUpaMKJIa UX BUBI U cBOMcTBA. OOBEM U IUIONIAb TOBEPXHOCTH.
N300pakenne npocTpaHCTBEHHBIX (PUTYP HA MITIOCKOCTH.
Tena u noBepxuoctu Bpamienus. Humuaap. Konye. Ycedennsrtit konyc. llap u ero yactu. U3o0paxenue ten
BpAalLCHHUS.
O06beM U TIoNIalb MOBEPXHOCTH Tell BpaimleHuss. KoMOMHAIUM MHOTOTPAHHUKOB U KPYTJIBIX TE.
I'eoMeTprueckue nocTpoeHus B IPOCTPAHCTBE. METO bl PELIEHUs 3a7a4 Ha IOCTPOCHUE B IIPOCTPAHCTBE.
KoopanHaTHbIN U BEKTOPHBIN METO/IbI B TEOMETPUH.
HecrannapTHbeie METOBI PELIEHUSI CTEPEOMETPUUECKUX 3a1a4.




Ilpumepnutit mexcm KOHmpoavHou pabomot Ne 1
24 +1-<099

1. Jokaxure, 4TO 22 " g2 100*
n=—s— %3+Y30-YE
‘I - ‘| 5 —_ ~ 'l 4 v -~
2. CpaBHuTe uncia vy vam 3
3. JlecsiTh yunTesnei CoCTaBIIIN JJIs TPOBEACHUS oauMIuaan! 35 3amad. 3BecTHO, UTO cpeid HUX OBLIO 110 OJTHOMY

YUUTEINI0, KOTOPbIE COCTAaBUIIM OJHY, /IBE€ U TpU 3afauu. JlOKaKuTe, YTO Cpelld HUX HaileTcs XOTs Obl OJIUH YUUTEIb,
KOTOPBIN COCTaBUJI HE MEHEe 5 3ajau.

7777777773 388388882
4, Kakoe u3 uncen 7777777778 "/ geeeasseer  Goubure? OTBET 0OBICHHUTE.
5. CymecTByeT i1 HaTypajabHOe ducio, aeismeecs Ha 2020, B kotropom Beex 1udp 0, 1, 2, ..., 9 mopoBHy?
6. Nmeercs nBa crutaBa. [lepssiii crimaB cogepxut 10% memn, Bropoir — 40% Menu. Macca BTOporo crijiaBa

0oJbI11e Macchl epBoro Ha 3 Kr. M3 aTux AByX cijiaBoB MOJYYHIIM TPETUH CcIuiaB, conepskaniuii 30% menu. Haiinure
Maccy TpeTbero ciuiaBa. OTBET JaiiTe B KMJIOIpaMMax.

Ilpumepnutit mexkcm KOHmpoabHOU padomovt Ne 2

B

W M

1. Haiinure 3Hayenue Boipaxkenus + 10w mpy m = (.

(B4 30

2. Haiiiute 3Ha4YeHHE BBIPAKEHUS

3. Haiinure 3Ha4YeHHE BBIpAXKEHUS

- =logad
4, HaI/I,Z[I/ITe 3HAaYCHUC BBIPAXKCHHUA b7 )

. ) , ]
a(36a” —25) ( - - )
5. Haiinure 3HaueHNE BBIPOKEHUS \ba+3 6a—5 ) ppya=36.7.

3sin(a — ) —cos( £+ a)

sin(¢t — )
(625% 527} 1 677,

b

6. Haiinute 3HaueHne BhIpaKEeHUS

7. Haligute 3HaueHNE BBIPAKEHUS




8. a) Pemmre ypaBHeHme

T
-2, ——J .
0) YKaxuTe KOpPHU 3TOT0 YpaBHEHMsI, IPUHAIIEIKALIUE IPOMEKYTKY - 2

- “—+4 ) . ) 4 I 214
9. a) Pemmre ypasrenue 54 +20- 1077 7,25+ _ (.
6) HaiiuTe Bce KOPHHU 3TOr0 ypaBHEHHs, MpUHaaeKamme oTpesky [—3: 1]

o) S~
(<X _ /coey — cin? v)
10. a) Pemmnre ypapaenue: 1024(27 — V3cosx —sin2y) = .x.

3] =4
[ i.;‘;
| —

0) YkaxxuTe KOpHU 3TOTO YpaBHEHMs, IPUHAIJIEKALIUE OTPE3KY {

11. Pemnre HepaBEeHCTBO: W =3x+1]2 V' 4"+ 1.

12. IIpoBecTu noaHOE UCCIEA0BaHNUE U TIOCTPOUTH rpapuK (HyHKIHH:
2
a) _X -3x+3 6) _Inx

x-1 X

Ilpumepnutit mexkcm KoHmpoavHou padoomot Ne 3
A 1.
Famey K oxpyxHocrtu, BnucanHoil B TpeyroiabHuk ABC, mpoBeneHsl Tpu kacarenbHble. [lepumeTpsl
f" ¥ OTCEYCHHBIX TPEYrOJIbHHKOB paBHbI 6, 8, 10. Haiifmre nepuMeTp JaHHOTO TPEYrOJIbHHUKA.

2. T
T Yron ACO pasen 58°. Ero cropona CA kacaetcsi okpyxHocTH. Haiinure
rPalyCHYIO Mepy L nyru AD okpyxHOCTH, 3aKITIOYEHHON BHYTpHU 3TOro yria. OTBET Jaiite B rpajaycax.
7. Han napayenorpamm ABCD. Ilycts Touka K — cepeanna croponst BC, Touka M —

cepeauna croponsl CD, AK=6, AM=3, +KAM=60 . Haiinure anuny ctopons! AD.

8. VYroxa mexny auaroHaisiMu Tpaneuuu paseH 120°% OnHa u3 ee quaroHasnei paBHa 4, a BBICOTa Tpareyy paBHa 2.
Haitgure muHy BTOpOM AMaroHaiu.

9. Cpenu BBINMYKIIBIX YETHIPEXYTOJbHUKOB €JMHUYHOM IJIOIIA M HAalUANUTE BCE, Y KOTOPBIX CyMMa JuaroHanen
IIPUHUMAET HAaUMEHbIIIEE 3HAYCHHUE.

10. {an tpeyronsauk ABC. Cepenunnblil eprneHaukysip k ctopone AB nepecekaercs ¢ Ouccekrpucoit yrna BAC B
Touke K, nexanieit Ha cropone BC.




a) Jlokaxure, uto AC? = BC - CK
0) Haiigure pammyc okpyxHOCTH, BrucaHHOW B TpeyrosbHuK AKC, ecim cosB =% , AC =18, a mnomans

tpeyronsauka AKC paBHa %5 V7.

7. Ilpsmas, mpoxopsmas depe3 BepmuHy B, mnpsmoyronsHuka ABCD, mnepnenmukynsphas guaroHanu AC u
nepecekaer ctopony AD B Touke M, paBHOynaieHHOM oT BepiuuH B u D.

a) loxaxure, uro BM u BD nenst yron B Ha Tpu paBHbBIX yrja.

b) HaiinuTe paccTosiHMe OT TOUKU MepeceueHus: quaronaneid npsmoyroisauka ABCD no npsimoit CM, eciiu BC =

6v21.

Ipumepnutit mexkcm KonmpoavHou pavoomot Ne 4

5. B mpaBwiIbHON TpEyrojapHON THUpaMHUe SABC rouka ? — cepenuHa pebpa AB § BepmnHa. M3BecTHO,
gro BC = 5, a mnomane 60koBoit MMOBEPXHOCTH PaBHA 45. Haiimmure JUTHHY OTpe3Ka * SQ

6.

I
®

o
1

' 1 " B npaswibHolt wectuyromsuoit npusme ABCDEFA BiC1D EF\ gee pe6pa pasmer 1.
| Haitgure yron DAB. Orger JTaliTe B Tpajrycax.

]

7. Bce miockue yribl pu BEpIIMHE TPEYroJbHOM MUpaMUIbI SBISIOTCS IpIMbIMU. BokoBbIe
pebpa paBHbI 5 cM, 6 cM, 7 cM. Haliqute o0beM mupamMupl.

8. B mpaBuibHOU TpeyrosbHou mupamuae SABC ¢ BepmmHO# S, Bce pédpa koTtopoi paBHbl 4, Touka N — cepenuHa
pebpa AC, Touka O leHTp OCHOBaHHMS mHUpaMuabl, Touka P memut ortpe3ok SO B orHomenuu 3 : 1, cuuTas OT
BEPIIHUHBI MUPAMUbIL.

a) Joxaxwure, uro npssmas NP nepnennukynspHa npsmoit BS.
0) Haitnure paccrosiaue ot Touku B 1o npsmoit NP.
5. lan mpsMoil kpyroBoil koHyc ¢ BepmuHOW M. OceBoe ceyeHHe KOHyca — TpPEyroJibHUK ¢ yriom 120° mpu

23,

BepinHe M. OGpasyroias KoHyca paBHa
U3 00pa3yromIKX.
a) Jlokaxkute, 4TO MOTYYCHHBIN B CEUCHUU TPEYrOIbHUK TYIMOYTOJIbHBII.
0) Haiinure mmomanp ceyeHusl.

IIepe3 TOYKY M IMMPOBEACHO CCUCHUC KOHYCA, ICPIICHAUKYIISIPHOC OHHOﬁ




