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PaGouan nporpamsa cocrasicna na ociose ®I'OC BO - OaKaIaBpUAT 110 HATPARIEHIIO
nogrorosku 44.03.05 [Nenarornveckoe oGpazopaite (¢ ABYMA NPOGUAIMK TOATOTOBKH ) (HpHKA3
MunoGprayiu Pocenn o1 22.02.2018 r. Ne 125)
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JIner akryaqmszanuu padodeil mnporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
y4aeOHOM rojiy Ha 3aceqaHuu kageapel [IpukiaaHOi MaTeMaTUKH U WH()OPMATUKA

[Iporokom or 20 1. Ne

3aB. kadenpoii 10.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHo MaTeMaTuKu U HHOOPMATHKA

[Iporokom or 20 . Ne
3aB. kadenpoit 10.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2027 - 2028
y4aeOHOM roay Ha 3acenanuu kadenpel [IpuknagHOit MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. U3Bekos

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanusaruu B 2028 - 2029
yaeOHOM roay Ha 3acenanuu kadenpel [IpuknagHO MaTeMaTuKu U HHOOPMATHKA

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit 10.A. N3BekoB

Paboyas nporpamma nepecMoTpeHa, 00CyXxieHa 1 o100peHa s peanusaruu B 2029 - 2030
yueOHOM roay Ha 3acenanuu kadeapsr [IpukiagHoi MaTeMaTuku U HHQOPMATHKH

[Ipotokom ot 20 . Ne

3aB. xadenpoit I0.A. UsBekos

Paboyas nmporpamMma nepecMoTpeHa, 00CyXxieHa 1 o100peHa s peanusarmu B 2030 - 2031
y4eOHOM roJty Ha 3acenanuu kadeapsl [IpukinangHoit MaTeMaTHKU ¥ HHGOPMATUKA

[IpoTokom oT 20 . Ne

3aB. xadenpoit I0.A. UsBekos




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJIAA)

[lenb OCBOEHHMS JUCLHMIUIMHBI — W3YYEHHUE OCHOBHBIX IIOHATHM 3JIEMEHTAPHOU
MaTeMaTUK{, (QYHIAMEHTAIbHBIX WJACH, (OPMUPOBAHHE TOTOBHOCTH K WCIOJIL30BAHUIO
MOJIyYCHHBIX 3HAaHUH U YMEHUH B TPOPECCHOHATBHOM AEATEIbHOCTH

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmsl

JucuuminHa DiaeMeHTapHas MaTeMaTHKa BXOIUT B 0053aTeIbHYIO YaCTh Y4EOHOT O IIIaHa
00pa3oBaTebHON MPOTPAMMBI.

JUia  u3yyeHus  JUCHMIUIMHBI ~ HEOOXOOuMbl  3HaHWs  (YMEHUs,  BIAJCHHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE H3YUCHHS AUCIUTIINH/ TPAKTHK:

MareMaTnueckuii aHaIu3

I'eomerpus

JluckpeTrHas maTeMaTuKa

3HaHus (YMEHMs], BJIaJICHUs), MTOJIyd€HHbIE NPU U3YUYE€HUU JaHHON JAUCUUIUIMHBI OyIayT
HE0OXO0IMMBI JJIs1 U3YyUEHUS] AUCIUILIINH/TIPAKTHK:

MeTtoiuKa MOoAroTOBKY yYallluXcsi K UTOTOBOM aTTecTaluu

[IpakTHKyM MO pelIeHun o 3a/1a4 MOBBIIIEHHOH CII0)KHOCTH IIKOJIBHOTO Kypca MaTeMaTUKU

[IpakTHkyM pemeHns OTUMMINAIHBIX 3a1a4 10 MAaTEMAaTHUKE
Metouka 00ydeHHsl MaTEMaTHKE B IIKOJIE

[IpakTHkyM 1O PEIIEHUIO 3a7a4 C TapaMeTpaMu
[Ipon3BoICTBEHHA - ITEJTarOrNYecKas NPaKTUKA IO MATEMaTHKE

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUust

B pesynbrare OCBOGHMS ITUCHUIUIMHBI (MOAYNs) «JJIeMEHTapHas MaTeMaTHKay
oOyuarouuiics 1okeH 001a1aTh CAeAYIOIMMHI KOMIETECHITUSIMHU:

Ko nanukaTtopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

OIIK-8 Cnocoben OCYHIECTBJIATE NCAArOTUYCCKYH0 ACATCIBPHOCTh HAa OCHOBE CIICHUAJIBHBIX
Hay4YHBbIX 3HAHHHI

OIIK-8.1 [InanupyeT 1 MPOBOIUT HAYYHBIE UCCIICTIOBAHMS B 00IACTH IIE€AarOTrMIeCKOM
JIeSITeJIbHOCTH
OIIK-8.2 Hcnonb3yer  creuuanbHble  HAaydHble  3HaHHWS Ui TOBBIIICHUS

Sd)d)eKTI/IBHOCTI/I NeJaroruyeckoi nesiTeIbHOCTH




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh JUCHIUILIINHBI COCTaBlsieT 12 3adeTHbIX enuHul 432 akajll. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 21,8 akaj. 4acos:
— aynutopHas — 18 akaj. 9acos;

— BHeayIuTOpHas — 3,8 akaj. 9acos;

— camocTosTenbHas pabota — 389,8 akay. 4acos;

— B (popme npaxTrueckoi moarotoBku — 0 akan. ac;

— IMOATOTOBKA K 9K3aMeHy — 12,6 akan. gac
— MOATOTOBKA K 3auéTy — 7,8 akan. yac
dopma aTTeCTalllH - 3a4ET, 3a4ET C OILIEHKOM, SK3aMEH

AynuropHast s s
KOHTaKTHas paboTta E 5 Dopma TEeKyILEro
=
B aKaJ. yacax () Bun KOHTpOJIS
Pasnen/ Tema 2 (B axan ) £ . P Kon
> & © | caMocTOATENbHOM | yCIIeBAEMOCTH U
JIACIUTUTAHBI & £ . | xoMmereHIUM
o = paboThI MPOMEKYTOTHON
nab. | mpakr. | €8
Jlex. o | MPAKT. 29 aTTeCTaLHH
3aH. | 3aH. | O &
1. ToXIeCTBEHHbIC
npeodpa3oBaHus
- IOATOTOBKA K
1.1 JlokazaTenbCcTBO . - onpoc
MPAKTUIECKOMY
HEpaBEHCTB -IIpoBepKa OI1K-8.1,
3 1 2 40 3aHATHIO
ToxxaecTBeHHbIE JIOMAIITHEr0 OIIK-8.2
- pelieHue 3a1a4y
peoOpazoBaHus 3a/IaHUs
TI0 TeMe
Wroro no pazaeny 1 2 40
2. PelieHue ypaBHEHHIA, CUCTEM
YpaBHEHUH
2.1 Panmonanbabie , - IIOATOTOBKA K onpoc
HppaLOHANbHBIE MPAKTUIECKOM
PP ’ p Y -IpoBepKa OI1K-8.1,
MOKa3aTeNbHBIE, 3 1 2 40 3aHATHIO
JIOMAILITHETO OIIK-8.2
norapupmMuIecKue - pelIeHne 3aaa4y SAAHI
YpPaBHEHHUS ¥ UX CHCTEMBI 10 TeMe
Wroro no pasaeny 1 2 40
3. PellieHre HEpaBEHCTB, CUCTEM
1 COBOKYITHOCTE HEPABEHCTB
3.1 PammonansHbIe
HEepaBeHCTBa
HUppanyonansHele, - IOATOTOBKA K onpoc
MOKa3aTeNbHbIE MPAKTHIECKOM
JI0T3)] I/I(I)MI/I‘IeCI;I/Ie 3 1 40 b 3aHATHIO ! “Hposepa OIIK-8.1,
P JIOMAILIHETO OI1K-8.2
HEpaBEHCTBAa, MX CHCTEMBI, - pelIeHne 3a1a4y —
COBOKYITHOCTH. 0 TeMe
HEepaBeHCTBa, COJIeprKaline
3HAK MOTYJIS.
HWroro no pazneny 1 40

4. Tpuronomerpus




41 ToxnecTBeHHBIC

peoOpa3oBaHusI
- ompoc
TPUTOHOMETPHIECKUX
. -TIpOBepKa
BBIPKCHUIA. . IOMALITHETO
Tpuronomerpudeckre - peleHue 3a1a4 OIIK-8.1,
43,4 3a/1aHus
YpaBHEHUS U HEPABEHCTBA U 0 TeMe OIIK-8.2
-HTOTOBas
UX CHCTEMBI
KOHTPOJIbHAS
Tpuronomerpudeckue a6oTa
YpaBHEHUS U HEPABEHCTBA U p
UX CHCTEMBI
Wroro no pazneny 434
HUroro 3a cemectp 4 163,4 3a4ér
5. IInanumerpus
5.1 Merogsl  peuieHus
TEOMETPHICCKUX 3a1ad. - MOAIrOTOBKA K onpoc
TpeyroabHUKH MPAKTHICCKOM
peyro ’ p y -TIpoBEpKa OIIK-8.1,
YeThIPEXYTOJIHUKHY, 2 70 3aHATHIO
JIOMAIITHET O OIIK-8.2
OKpy)XHOCTH.  [Liomaau. - peleHue 3aaaq —
OTpICKaHHE HANOOJIBIIETO U 10 TEME
HAMMEHBIIIET0 3HAUYCHU I
Wroro no pazaeny 2 70
6. CrepeomeTpus: OCHOBHEIC
TIOHSITHSI, AKCHOMBI, TEOPEMBI
6.1 OOmue cBeneHUs o0
MONHBIX  H300paKeHUsIX.
- MOATOTOBKA K
Iloctpoenus B - OIpoc
MPAKTUIECKOMY
MIPOCTPAHCTBE -IIpoBepKa OI1K-8.1,
60 3aHATHIO
(O3ULIMOHHBIE 3a/1a4Hu). JIOMAIITHET O OIlK-8.2
- pelieHue 3a1a4y
IToctpoenus Ha 3aJaHUS
TI0 TeMe
HU300paKEHUX
(MeTpUYecKue 3a1a4n).
Wroro no pazaeny 60
7. CrepeomeTpus:  IUIOIIA[IH,
00bEMBI, KOMOMHAIIUN (DUTY]
7.1 Ilmomamn, O0OBEMEI, OIDOC
KoMOWHaIuu Guryp. p
- IOATOTOBKA K - MpOBEpKa
KomGrmarmm MPAKTUIECKOM JIOMAIITHETO
MHOT'OIPDaHHUKOB u P y OIIK-8.1,
4 96,4 3aHATHIO 3aJaHUS
KPYIJIBIX TEIL. OI1K-8.2
N - pelIeHne 3a1a4y - UTOroBas
[Inomaan  ceueHuit u
N i 0 TeMe KOHTPOJIbHAs
MTOBEPXHOCTEH. O0BEMBI
pabora
buryp.
Wroro no pazaeny 4 96,4
HUroro 3a cemectp 6 226,4 3K3aMEH,3a0
3a4eT, 3a4eT C
Uroro o aucuumuinye 10 1389,8 iy

OILICHKOM, DK3aMEH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Peanu3anus KOMOETEHTHOCTHOTO [TOIX0a MIPEyCMaTPUBAET UCIIOIB30BAHNE B YI€OHOM
mporecce aKTUBHBIX M HMHTEPAKTUBHBIX (OPM MPOBEIACHUS 3aHATHH B COYETAHHU C
BHEAYAUTOPHOU paboTOi ¢ 1enpio (GOpMUPOBAHMS W PA3BUTHUS MPO(ECCHOHAIBLHBIX HABBIKOB
oOyuarommuxcs. Cornacuo 1. 34 Ilopsinka opraHuM3alui ¥ OCYIIECTBJICHUS JEATEILHOCTH IO
oOpa3oBaTelbHBIM IIpOTpaMMaM OakajaBpuaTa BbICIIero oOpasoBanus (yrB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu npoBeZicHUH yIEOHBIX 3aHATHII 00CCIICYMBACTCS PA3BUTHE Y
o0OyJaromuxcss HaBBIKOB KOMaHJHOW pabOThI, MEXJIMYHOCTHOM KOMMYHUKAIIUH, MPHHITHS
pelIeHUH, JIMJEPCKUX KauyecTB, B TOM YHCIE C YYETOM pPETHOHAIBHBIX OCOOEHHOCTEH
npohecCHOHATBFHON IS TETFHOCTH BBIITYCKHUKOB U MMOTpeOHOCTEH paboToaaTeneii.

B nammeit pabote MbI HCTIOIB3YEM CIIEAYIONIEE.

1. Tpaguunonusie oOpa3oBaTenbHble TexHOJOTMH. OpraHuzanus 00pa30BaTEIBLHOTO
mpouecca, IpeanoyiaraeT NpSAMYI0 TPAHCISLUIO 3HAHUM OT IMpenojaBaTenss K CTYICHTY
(mpenMy1IeCTBEHHO Ha OCHOBE O0BSCHUTENIbHO-UIUTIOCTPATUBHBIX METOI0B 00yueHus ). YueOHas
JeSTeIbHOCTD CTY/IEHTa HOCUT B TAKUX YCJIOBUSX, KaK IPABUJIO, PETIPOTyKTUBHBINA XapaKTep.

®opMbl y4eOHBIX 3aHATHI:

- ”HPOPMAITMOHHAS JICKITHSI

- cemuHap (3amura PT'P).

- IPaKTUIECKOE 3aHATHE, MMOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHI M HABBIKOB IO
MPEI0KEHHOMY aITOPUTMY.

2. Texuosorum mpoOsIeMHOTO 00ydeHus. OpraHuzainus o0pa30BaTEILHOTO Ipoliecca
IIPEAosaraeT NoCTaHOBKY IPOOJIEMHBIX BOIIPOCOB, CO3/IaHHE YUEOHBIX MPOOIEMHBIX CUTYalluH
111 CTUMYJIMPOBAHHUS aKTUBHOM MIO3HABATENbHON JESITEIbHOCTH CTYI€HTOB.

®opMbl yIeOHBIX 3aHATHI:

- TpoOJIeMHas JICKITHSI.

- JIeKIus «BABOeM» (OWHapHas JEeKIUsl) — W3J0KEHHEe MaTepuaia B ¢opme
IMAJOTUYECKOro OOIIEHUs JBYX CTYAEHTOB (3apaHee MNOJIrOTOBUBLIMXCS) WM CTYIEHTa U
IIPEIo1aBaTes.

- IpaKTUYecKoe 3aHiATHEe B (opMe MNpakTHMKymMa — OpraHu3anus y4eOHOH paboThl,
HalpaBjCHHAs Ha pELICHHE KOMIUIEKCHOM y4eOHO-NO3HABaTEeJbHOM 3ajgauu, TpeOyromei ot
CTY/IEHTa IPUMEHEHUS KaK HayYHO-TEOPETUYECKUX 3HAaHUM, TaK U IPAKTUUECKUX HABBIKOB.

- CaMOCTOsTeNbHAas paboTa (C KOHCYIbTALUAMU IIPENO01aBaTells) Ha OCHOBE Kelic-MeToAa.
OOyuaromuecss JOJDKHBI IpOAHATU3UPOBaTh CUTYaIMIO, pa3o0paTrbCsi B CYTH MHpoOseM,
IIPEUI0KUTh BO3MOKHBIE PELLICHHsI M BBIOPATh Jy4lllee U3 HUX.

3. TexHosorun nmpoekTHOro odOydyenus. [IpoekT mpennosaraeT COBMECTHYI Y4eOHO-
[I03HABATENbHYIO JIEATEILHOCTh I'PYIIIbI CTYICHTOB, HAIPaBJIEHHYIO Ha BhIPAOOTKY KOHIIETILIUY,
yCTaHOBJIeHHE Iienell W 3aaad, (GOPMYJIUPOBKY OXHIAEMBIX DPE3YyJIbTaTOB, OIpeJesIeHUEe
IPUHLUIIOB U METOJUK PELICHMs MOCTABJICHHBIX 3a/ad, IUIAHUPOBAaHUE XoJa paboTbl, MOMCK
JOCTYIHBIX U ONTUMAJIBHBIX PECYPCOB, MO3TAMHYIO PEATU3aLHI0 MJIaHa paboThl, IPE3EHTALUIO
pe3yabTaToB paboThl, X OCMbICIeHHe U pediaekcuto. [Ipumensiercs B OCHOBHOM JUIsl ITepexo/ia
KOMIIETEHIMH Ha YPOBEHb BIIa/ICHUS.

OcCHOBHBIE TUITBI TPUMEHSEMBIX HAMH B 00pa30BaTeIbHON 1€ TEbHOCTHU MTPOEKTOB:

1) UccnenoBarenbCKuii MPOEKT,

2) TBopUeCKHil IPOCKT,

3) HbopMaIMOHHbII TPOEKT.

4. "npopmMalimoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTeIbHbIe TeXHOJIOTUH. Opranu3anus
00pa30BaTeNLHOIO Mpollecca C NMPUMEHEHHEM CIEIHaTU3UPOBAaHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKUX CpeACTB paboThl ¢ HHPopmanued (MHQOPMALMOHHYIO Cpely YHUBEpPCHUTETa
MOOYC MOODLE).

®opmbl ydeOHBIX 3aHATHH C UCTIOIb30BaHUEM HHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX



TEXHOJIOTUH:

Jlekuusa-BU3yanu3aysi — H3JI0KEHUE COJCP)KaHMs COMPOBOXKIACTCA MpPE3CHTAIen
(memoHcTpanueil y4eOHBIX MaTepHaJIOB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUIECKUX, ayAU0- U BUACOMATEPHAIIOB).

[IpakTudeckoe 3ausTHE B OpPME MPE3ESHTALNH — IPEICTABICHUE PE3YJIHTATOB MPOEKTHON
WJIH UCCIIEI0BATENILCKOM IEITETLHOCTH C UCTIOIH30BAHNEM CIIEHUAIN3UPOBAHHBIX TPOTPAMMHBIX
Cpex.

6 YueGHO-MeTOANYeCKOe o0ecriedyeHHe CAMOCTOSITe/IbHOI padoThl 00yUaroLImMXcs
[IpencraBneno B nmpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA /ISl IPOBEAeHUA POMEKYTOUYHOM aTTeCTAMH
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe U HH(OPMANIMOHHOE 00ecTiedeHue TUCIIUTIITTHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypA:

1. JIroGenkuii, B. A. DnemeHTapHas MaTemMaThka ¢ TOUYKH 3peHMsI Bbicuieil. OCHOBHBIE
MOHATHSA . yueOHOE mocobue 1y By30B / B. A. JTro6enkwuii. — 3-e uza. — Mocksa : 31aTenscTBo
IOpaiit, 2020. — 538 ¢. — (Bricmiee oopa3zoBanue). — ISBN 978-5-534-10421-9. — Texker :
anextpounsiii // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/455959.

0) JlonosiHUTEILHAS JIUTEPATYpa:

1. JluckpeTHas MmaTeMaTHka . yaebHoe mocooue st By3oB / JI. C. Ananuues [u ap.]. —
Mocksa : U3parensctBo FOpaiit, 2020. — 108 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-
08214-2. — Texkcr : anextponnsiii // DBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/453433.
-— Pexxum mocTyma: st aBTOPHU30BaHHBIX TOJIb30BaTesIel (nara oopamenus: 16.04.2024)

2. BeuromoB, E. M. MaremaTuka: JIOTHKa, MHOXKECTBa, KOMOMHATOpHKa . y4eOHOE
nmoco6ue as By3oB / E. M. Beutomos, /1. B. IllupokoB. — 2-¢ u3a. — Mocksa : M31aTenscTBO
IOpaiit, 2020. — 243 c¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-06612-8. — Texker :
anextpouusiii // DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/454362. -— Pesxum mocryma:
JUIsl aBTOPU30BaHHBIX MTOJIb30BaTeNei (1ata obpamienus: 16.04.2024)

3. TTak, B. I'. /luckpeTrHas MaTemMaTHKa: TEOPUs MHOXECTB U KOMOMHATOPHBIA aHAJIN3.
Co6opHuEK 3a1a4 . yuebHoe mocobue st By3oB / B. I'. ITak. — Mocksa : U3garensctBo FOpaiir,
2020. — 235 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-09512-8. — Tekcr
anekTpounbiii // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/453113. — Pesxum gocrtyma:
JUIsL aBTOPU30BaHHBIX MTOJIb30BaTeleil (1ata obpamienus: 16.04.2024)

4. [labamoBa, O. B. DnemenTapHas MmaTeMaTHKa: IIIAHUMETPUS | y4eOHO-METOIUIECKOE
moco6ue / O. B. Illabamosa. - 3-¢ u3., crep. - Mocksa : ®JIMHTA, 2020. - 132 c. - ISBN 978-5-
9765-2464-4. - Tekcr : anexkrponnsii. - URL: https://znanium.com/catalog/product/1150931. — —
Pexxum foctyma: [j1si aBTOPU30BaHHBIX TT0JIb30BaTeseii (nara oopamienus: 16.04.2024)

5. HIxmspekuit, JI. O. M30paHHble 3aJaud M TEOPEMBl AJIEMEHTAPHOM MaTEeMaTHUKH.
I'eometpus (ctepeomerpust): Yuebnoe nmocodue / Ilxmsipekuit J[.0., Yennos H.H., Sriaom .M., -
3-e m3a. - MockBa :OUSMATIIUT, 2015. - 256 c.: ISBN 978-5-9221-1623-7. - TekcT
anekTponubid. - URL: https://znanium.com/catalog/product/854396. — Pexwum moctyma: st
aBTOPU30BAHHBIX MMOJIb30BaTeENEH (1aTta ooparnenus: 16.04.2024)

6. [Tak, B. I'. JluckperHass MmaTeMaTHKa: TEOpUs MHOXKECTB U KOMOMHATOPHBINA aHAIU3.
COopHuk 3a1a4 : yaeOHoe mocooue st By3oB / B. I'. [Tak. — Mocksa : M3narensctBo FOpaiir,
2020. — 235 c. — (Bricmee oOpaszoBanme). — ISBN 978-5-534-09512-8. — Tekcer
anektponHsii // OBC FOpaiit [caiiT]. — URL:



https://urait.ru/bcode/453113. — Pexxum nmocrtyma: s aBTOPM30BaHHBIX MOJIb30BaTeNCH (1ara
oOpamienus: 16.04.2024)

B) MeToguyeckne yKazaHus:
Metoudeckre yka3zaHus B Ie4aTHOH hopme:

1. Ab6pamoBa, .M. DneMeHTbl BEKTOpPHON ajireOpbl U aHAIUTHUYECKOH I'€OMETPHUU:
Mertoanyeckue ykazaHus JUisi CTyIeHTOB | Kypca Bcex cnenuainbaocTeir. — MI'TY, 2008. — 16 c.

2. Baxpymesa, . A. KpuBble 1 moBepxHocTH 2 nopsiaka. [loisipHas cucreMa KoopIuHar.
[Ipaktukym.- Marautoropck: 'OY BIIO «MI'TY um. I'.W. Hocoay, 2009. — 19 c.

3. 'pauena, JI.A. DnemMeHTHI THHEHHON anTeOpbl, BEKTOPHOW anreOpsl M aHATMTUIECKON
reoMerpun: YdueOHoe nocooue. - Marautoropck: 'OV BITO «MI'TY um. I'.'1. HocoBay, 2010.-
63 c.

4. Makcumenko, M. A. CoObiThs ¥ BeposITHOCTh. YacTh 2: MeTo. yka3. - MarHUTOropcK:
I'OVY BIIO «MI'TY um. I'.1. Hocosay, 2010. — 25 c.

5. Masuenko, E.II. IlpousBognas u guddepenunan @yHkuuu. Ilpaktukym.-
Marnutoropck: 'OV BITO «MI'TY um. I'.11. Hocosay, 2010. — 38 c.

6. Masiuenko, E.Il. MccnenoBanne ¢yHkuuit U mocrpoeHune rpadukos. IIpakTukym.-
Marnutoropck: 'OY BITIO «MI'TY um. I'.'1. Hocosay, 2011.- 20 c.

7. Capymkuna, H.®. KomOunatopuka. CoObiTue u BepodTHOCTh. Yactp |
Kombunaropuka. AnreOpa coOwiTuii: MeToa. ykazaHus MO AUCHHMIUIMHE «MaTtematukay s
crynenToB | kypca Bcex cnenmansHocTeil. — MI'TVY, 2007. - 17 c.

DJIEKTPOHHBIE PECYPCHI:

1. AndyroBa H. b. Ycruror A. B. Anrebpa u Teopust umcen. 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%20teo
rija%20chisel.%20Sbhornik%20zadach%20dlja%20matematicheskix%20shkol%20-
%202002.pdf

2. bounmapenko, T. A. BBemenue B Mmaremarnueckuii ananm3. Juddepennuanpaoe
ucurcienne GyHKIUUA OJHOM mepeMeHHoM . yueObHoe mocobue / T. A. bonmapenko, E. IO.
Xamyrckux, H. B. Uypcuna ; MI'TY. - Marautoropck : MI'TY, 2012. - 1 351eKTpoH. ONT. TUCK
(CD-ROM). - 3arir. c TUTYIL 9KpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1392.pdf&show=dcatalogues/1/112
3847/1392.pdf&view=true (mara o6pamenus: 04.10.2019). - MakpooOwsekr. - Tekcr
ANIEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

3. Baxpymesa, 1. A. DnemeHThl KOMOMHATOPUKUA M TEOPUU BEPOSITHOCTEH @ ydeOHOE
nocobue / U. A. Baxpymesa, . A. Makcumenko ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1
anekTpoH. ont. guck (CD-ROM). -  3Barn. ¢ tutynr.  o9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3248.pdf&show=dcatalogues/1/113
7059/3248.pdf&view=true (mata o6pamenus: 04.10.2019). - MakpoobsekT. - Tekcr
ANEKTPOHHBIN. - CBeieHus nocTynHbI Takke Ha CD-ROM.

4. KBacosa, H. A. Ananutiueckas reometpust : yuebroe nocodue / H. A. KBacosa, E. A.
[Ty3ankoBa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 snekrpos. ont. auck (CD-ROM). - 3aru.
c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3246. pdf&show-dcatalogues/1/113
7015/3246.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpooosekt. - Tekcr
ANIEKTPOHHBIN. - CBeZieHus JocTynHbl Takke Ha CD-ROM.

MaremaTiudecKme pecypchl B HHTEpHETE
* «DNeMeHTB» — MOMYJISIPHBIN caiiT 0 GyHIaMeHTanbpHOM Hayke http://elementy.ru/
* Problems.ru http://www.problems.ru/



» MathPuzzle http://mathpuzzle.com/

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

. MockoBckui LIEHTP HEIIPEPBIBHOTO MaTeMaTU4eCKOTO oOpaszoBaHus
https://www.mccme.ru/

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

MareMatrnyeckue 1 HayqHO-TIOYJIIPHBIE IEPUOANYECKUE U3TAHUS

. «KBaHT»  —  Hay4YHO-NIOMYJISPHBIN (U3MKO-MaTEMaTUUYECKUH  KYpHaJ
http://kvant.mccme.ru/

* «KBanTtuky. XKypnan st mobo3natenbubix http://www.kvantik.com/

* «MaremMaruka B IIKOJIE» — HAy4HO-TEOPETHMYECKMM M METOJWYECKHHM JKYypHAI
http://www.schoolpress.ru/jornal/Issues/matem/

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

* «llorenunam» — o00Opa3zoBaTeNIbHBINA KYpHald AJIS CTApUICKIACCHUKOB M Y4HUTEJeH
http://www.potential.org.ru/
* «MaremaTtukay — y‘le6HO-M€TOI[I/I‘{eCKa$I ra3era H3AaTCIbBCKOI'O A0Ma «HepBoe

ceHTsOps» http://mat.1september.ru/

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenne

HaunmenoBanue .
10 Ne norosopa CpoK eHCTBYS TULEH3UN
MS Office 2007 |y 135 1 17.09.2007 Gecepoamo
Professional
7Zip CBOOOJHO PACIPOCTPAHIEMOE 0eccpoyHO
Linux Calculate |cBoGomno pacmpocrpansemoe 0eccpoUYHO

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanme xypca CchplIka
DnekTpoHHas 0a3a MepuoauvecKuX n3aanuii East
View Information Services, OO0 «MBUC»
Hanmonanenass wHGOpPMaIMOHHO-aHATUTHYCCKAS

https://dlib.eastview.com/

cucreMa — Poccuiickuii ungekc nayunoro|URL: https:/elibrary.ru/project_risc.asp
uutupoBanus (PYHII)
ITouckoBas cucrema Axamemuss Google (Google

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

DnexTpoHHbIe pecypchbl 0nbmuotexku 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 BKIIFOYACT:



1. YueOHbie ayaAuTOpUH 115 TPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUTIA.

OcHarmienue: 10cKa, MyIbTUMEIUIHBIE CPEICTBA XPAHEHUS, IEpeayl U MPEICTaBICHHS
uHpOpMaIUU

2. YyeOHbIE ayAUTOPUHU Ui TPOBENCHHUS MPAKTUYECKUX 3aHATHH, TPYNIOBBIX H
WH/IMBUYAIbHBIX KOHCYJBTAIMH, TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUHON aTTeCTAIUH.

OcHamienue: 10cKa, MyJIbTUMEIUIHBIE CPEICTBA XPAHEHUS, Iepead U MPEICTaBICHHS
nH(QOpPMALIK, KOMIUIEKCOM METOJUYECKHX pa3paboToK (pa3gaToyHOro Marepuana u
METOANYECKUX YKa3aHU ) M\WJIM KOMIUICKCOM TECTOBBIX 3a/IaHHI [UIs [TOITOTOBKHU U IPOBEICHUS
IIPOMEXKYTOUHBIX U pyOEKHBIX KOHTPOJIEH.

3. [lomereHus 111 CAMOCTOSITEITLHOU paOOTHI 00 yJarOITUXCAL.

OcHalneHue: nepcoHalibHbIe KOMITbIOTEpHI ¢ makeToM MS Office, Berxoiom B IHTEpHET U
C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENBHYIO CpEly YHUBEPCUTETA

4. TlomemeHue UIsi XpaHEHUs M MNPOQPUIAKTUYECKOTO OOCIYy)KHUBaHUA Y4eOHOIO
000pyI0BaHUA.

Ocnamenue: llkadpl st XpaHeHHUs] y4eOHO-METOIUUYECKOW TOKYMEHTAluu, Yy4eOHOTO
000py10BaHUS U Y4€OHO-HATJISIHBIX TTOCOOUH



NPUNOXEHUE 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, a TaKXKe B BUAE pPeLleHMA TUNOBbIX 33434 NPWU BbINOJHEHUN KOHTPObHbIX
pabor.

MeToamnuyeckne peKomeHgaunm no n3yHeH1o AUCUUNAUHbI

TpeboBaHMA K OpraHU3aLLMM CaMOCTONATENIbHOM PaboTbl CTYAEHTOB NPU NOAFOTOBKE K
ayAUTOPHbIM 3aHATUAM: CamocmoamenbHAs paboma Ha AeKyuU: CaywaHne 1 3anunchb JeKLMIA C0XKHbIN
BWJ, BY3OBCKOM ayaUTOPHOW PaboTbl. BHMMAaTEIbHOE C/yLIaHWE Y KOHCMEKTUPOBaHUE IeKLMi
npeanosiiaraeT UHTEHCUBHYIO YMCTBEHHYIO AeATeNIbHOCTb CTyAeHTa. KpaTKkue 3anucu NeKumi, ux
KOHCMNEKTUPOBaHWE NOMOraeT yCBOUTb Y4ebHbI maTepuan. KOHCNEKT ABAAETCA NoIe3HbIM TOr4a, 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 NAaHa NEKLMU, 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 UM pyYeK. Jlydlue eciv oHU ByayT co6CTBEHHbIMU, YTOOLI He
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 nsydyeHne ocHoB cTeHorpadumn. PaboTan Haf KOHCMEKTOM IeKLUA, BCceraa
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 3aHAMUAM: 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 MmaTeprana NeKUuK, a 3aTem UsydyeHuns obsasaTeslbHow U
AONONHUTENBHOW UTEPATYPbI, PEKOMEHA0BAHHON K AaHHOW Teme. Ha ocHoBe MHAMBUAYaNbHbIX
npeanoYTEHUI CTYAEHTY HEOBXOAMMO CaMOCTOATEIbHO BbiBGpaTh TeMy A0K/AaAa no npobieme
CeEMMHapa 1 No BO3MOKHOCTU NOATOTOBUTb MO HEMY Npe3eHTaumio. Ecm nporpammont AUCUMnANHBI
NpeaycMOTPEHO BbINOAHEHWE NPAKTUUYECKOTO 334aHUSA, TO ero Heobxo4MMO BbIMOAHUTL C YYETOM
npeaaoXKeHHOM MHCTPYKLMU (YCTHO MM NUCbMEHHO). BCce HOBble NOHATUA MO U3yYaeMol Teme
HeobXoAMMO Bbly4MTb HAU3YCTb M BHECTM B F10CCapUiA, 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
BOMpoOCoB V|3yqaemoi/'| TeéMbl, NPaBUJIbHOM BbIMOTHEHUUN MPAKTUYECKUNX 3a,u,aHm‘/’| N KOHTPOJIbHbIX pa60T.



Paboma c numepamypHbIMU UCMOYHUKAMU: B NPOLLECCE NOATOTOBKU K CEMUHAPCKUM 3aHATUAM,
CTyAeHTaM Heobxoanmo 06paTtnTb ocoboe BHUMAHME HAa CAaMOCTOATENIbHOE N3YYEHME
PEKOMEHA0BAHHON Yy4EBHO-METOAMYECKOM (a TaKKe Hay4yHOW U MONYyAspHOI) AnTepaTypbl.
CamocTosTenbHanA paboTa c yuebHUKaMKU, y4ebHbIMU NOCOBMAMM, HAYYHOIN, CNPABOYHON 1 NONYAAPHOM
IMTepaTypoi, maTepuanamm Nnepuoandeckmx nsgaHui u MHTepHeTa, CTaTUCTUYECKMMU AaHHbIMK
aBnaeTca Hanbonee aPpPeKTUBHbIM METOLOM NOSYYEHUA 3HAHWUIA, NO3BOAAET 3HAYNTENBHO
aKTUBU3MPOBATb NPOLECC OBNAAEHUA MHPOpMaLMeN, cnocobeTByeT 6oee ryboKomy YCBOEHUIO
n3y4yaemoro matepuana, opmupyeT y CTYAEHTOB CBOE OTHOLWEHME K KOHKpPeTHOoM npobieme.

Bonee rnybokomy pacKpbITMIO BOMPOCOB CNOCOHCTBYET 3HAKOMCTBO C AOMO/IHUTENIbHOM
IMTepaTypoi, peKoOMeHA0BaHHOM NpenoaaBaTesieM No KaxkAoM TeMe CEMUHAPCKOro uam
NPaKTUYECKOro 3aHATUA, YTO MO3BOJIAET CTyAEHTaM MPOSBUTL CBOH MHAMBUAYA/IBHOCTb B PAMKAX
BbICTYN/IEHUNA Ha AaHHbIX 3aHATUAX, BbIABUTb LIJVIpOKVIﬁ CNeKkTp MHEHU no V|3yqaeM017| npoﬁneme.

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
nocneposaTtesibHOCTU. KOHCNEKT AKKYMYJIMPYET B cebe npegbigyuimne snabl 3anmcu, NnO3BONTAET
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 40BO4bl, A0Ka3biBatowme NCTUHHOCTb paCCMaTpnBaemMoro Tesunca. B KOHcneKkTe
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 06A3aH NO3HAaKOMMUTb CTy4EHTOB! 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 A COBCTBEHHbLIMW CNOBaMM npmxoanT C onNbiITOM U 3HAHUAMMW. 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 camol pasHoobpasHoW, 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/KeH 6biTb «cnenbimy», 6€31MKMM, COCTOALWMM M3 CMNOLWHOMO TEKCTa.
Oco60 BakHble MecTa, APKME NPUMEpPbI BblAENAIOTCA LBETHbIM NOAYEPKMBAHMEM, B3ATUEM B PAMOUKY,
OTTeHEeHMEeM, NOMETKaMM Ha NOAAX CNeLnanbHbIMU 3HAKaMK, YTOBbI MOXKHO 6b110 6bICTPO HANTU HYXKHOE
nonoxeHune. [onosHWUTENbHblE MaTepuanbl U3 APYrMX MCTOYHMKOB MOXHO AaBaTb Ha Monax, rae
3aMMCbIBAOTCA CBOM CYXAEHWA, MbICNU, NOABMBLLIMECA Y¥Ke NOC/e COCTaBNEHNA KOHCMNEKTa.

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

CTyAEeHTa N0 cucTemaTM3aL MM MHGOPMaLMMN B PaMKax MOCTaHOBKU WM 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 HaNPaBAEH Ha Pa3BUTME MbILLNEHUSA, TBOPUYECKUX YMEHWN,
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 CTaHAapTHble, TaK U He CTaHAapTHbIe 3343a4M, KOTOPble MOTYT BO3SHUKHYTL 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 3ag4aHUAX No Teme. MNpobaemHble BONPOChI 40MXKHbl OTPaXKaTb
WMHTENNEeKTya/ibHble 3aTPYAHEHUA M BbI3bIBATb LefieHanpaBAeHHbIA MbICAUTENbHbIA NOUCK. PelweHus
CUTYALIMOHHbIX 33434 OTHOCATCA K YaCTUYHO NMOUCKOBOMY METOAY U NpeAnonaratoT TpeTui
(npmeHeHMe) 1 yeTBepPTLIN (TBOPYECTBO) YPOBEHb 3HAHUIA. XapaKTEePUCTUKM 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 COOTBETCTBOBATb C/IOXKHOCTU 33434, MOCTaBAEHHbIX NpodeccMoHanbHOM
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 NPOBaEMy, UMEIOLLYIO MHTENeKTyalbHOe 3aTpyAHEHMe, COracoBaTh C NpenoaaBaTesnem;

*  paTb 06CTOATENbHYIO XapaKTePUCTUKY YCA0BUI 3a4a4u;

*  KPWUTMYECKM OCMbICNIUTb BapMaHTbl M MNOMbITaTbCA WX MoaMbUUMPOBATb (YNPOCTUTL B MNiaHe
N36bITOYHOCTH);

* BblBpaTb ONTUMasbHbIV BapMaHT (NoAobpaTh M3BECTHbIE M CTaHAAPTHbIE aAroOpUTMbI AeNCTBUA) UK
BapMaHTbl paspelleHna npobaembl (ecv oHa Ha cTaHZ4apTHaA);

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

Kpumepuu oyeHKu:

*  COOTBETCTBME COAEPNKAHUA 3a4a4MN TEME;
* copeprkaHue 3a43a4n HOCUT NPoBNemMHbII XapaKTep;
* pelweHMe 33[auyM MpPaBWUIbHOE, AEMOHCTPUPYET MPUMEHEHME aHaA/IUMTUYECKOTO U TBOPYECKOTO
NoAX0A08;
*  MPOAEMOHCTPMPOBAHbI yMEHUA paboTbl B CUTyaLMM HEOAHO3HAYHOCTU U HEOMNPeaeNeHHOCTH;
* 3a3jaya nNpeacraB/eHa Ha KOHTPO/b B CPOK.
CocmaeneHue cxem, uaarocmpayuli (pucyHKos), epagukos, duazpamm. ITo bonee NPocToi BUA,

rpadpuyeckoro cnocoba otobparkeHun nHoopmaumu. Lienbto aToit paboTbl ABASETCA pa3BUTUE YMEHMUSA
CTYAEeHTa BblAENATb FNaBHbIE 3/1EMEHTbI, YCTaHABAMBATb MEXKAY HUMM COOTHOLIEHME, OTCNEKMBATL XOZ,
Pa3BUTUSA, USMEHEHUA KaKoro-Anbo npouecca, ABAeHUA, COOTHOLLIEHWUA KaKUX-TMBO BEIMYMH U T. 4.
BTopocTeneHHble AeTann onucaTebHO XapaKTepa OnycKakTcA. PUCYHKM HOCAT Yalle CXeMaTUYHbIN
XapaKkTep. B HMX BblaenatoTca u 0603HaYaloTcA obLme 3n1emMeHTbl, MX TONorpaduYecKoe COOTHOLEHME.
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 omeemos K HUM. ITO 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. PasrasbiBaHVe KPOCCBOPAOB 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 HeOOX0AMMbI NMPU PasraZblBaHMM KPOCCBOPA,0B, HO U 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; ® TMNpeacTaBUTb 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.

Modzomoeska npezeHmayuu u 0oKkaada. MNpe3eHTauma, COrNacHO TONKOBOMY C1IOBAP0 PYCCKOTo
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 gsi Co34aHus npeseHTauni
Microsoft PowerPoint.

[Ona noAroToBKM npeseHTauum Heobxogumo cobpaTb M obpaboTate  HauvasbHyHO
MHpOpMaLmIo.

NocnepoBaTeIbHOCTb NOATOTOBKM Npe3eHTaLnm:

1. YeTKo chopmynmMpoBaTb UeNb NpPe3eHTaLMu: Bbl XOTUTE CBOK ayaWTOPUIO MOTMBMPOBATb,
ybeaunTb, 3apasnTb KaKOW-TO ngeein am npocto GopmanabHO OTYMTATLCA.

2. OnpepennTtb KakoB byaeT GopmaT NpeseHTaLMM: }KUBOE BbICTyMNeHMe (TOraa, CKoNbKo byaeT ero
NPOAO/IKUTENbHOCTb) UM 3/IEKTPOHHAA PacCbl/iKa (KaKoB ByAeT KOHTEKCT Npe3eHTaumu).

3. OTobpaTb BCHO COAEPKATENbHYIO YacTb A1A MPE3EHTAUMN U BbICTPOUTb NOTMYECKYIO LEenoYKy
npeacTaBneHus.

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

5. OnpepenvTtb BUAbI BU3yannsaumm (KapTUHKK) 418 0TOObpaXKeHUa UX Ha cnaliax B COOTBETCTBUM C
JIOTUKOWN, Lenbio U cneundmrKoi matepmana.

6. MNopobpate AusaiH M ¢dopmaTMpoBaTb cnaabl (KOAMYECTBO KapTUHOK W TeKCTa, WX
PacnonoXKeHue, LLBET U pa3mep).

1. MpoBepnTb BM3yasibHOE BOCMPUATUE NPE3EHTALUMN.

K BMAam BM3yanm3aLmm OTHOCATCA MANOCTPaLMK, 06pasbl, Anarpammel, TabauLbl.
Mnntoctpauma - npeacTaBneHne peanbHo CyLLeCTBYHOLWEro 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,
MHdOpPMaLMA MOXKET HaZl0/IF0 OCTaTbCA B MaMATU YenoBeKa. [lnarpamma - 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 0OCHOBHOE Ha3HayeHWe CTPYKTYPUpPOoBaTb MHPOPMALLMIO, YTO NOPOW
obneryaet BoCnpuATUE AaHHbIX ayAUTOPUEN.

CmpyKmypa ebicmyriaeHus.

BcTynneHne nomoraet obecneynTb ycrnex BbICTynieHus no ftoboi Tematuke. BetynneHue
[O/IKHO COAeprKaTh: Ha3BaHMe, CoobLLEeHNe OCHOBHOW MNJIeH, COBPEMEHHYIO OLLEHKY 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 AOIKEH FTYOOKO PACKPbITb CYyTb 3aTPOHYTOM TEMBI,
06bIYHO CTPOUTCA MO NPUHLMNY OTYEeTa. 3343a4a OCHOBHOM YacTu NPeaCcTaBuUTb AOCTAaTOMHO AaHHbIX Ans
TOro, YTObbI C/YLIATENIM 3aMHTEPECOBAIUCH TEMOW M 3aXOTe/IM 03HAaKOMUTLCA C MaTepuanamu. Mpu sTom
NIOrMyYecKas CTPyKTypa TeopeTuyeckoro 6710Kka He f0/KHbI AaBaTbea 6e3 HarnaaHbIX Nocobuit, ayamo-
BW3Yya/ibHbIX U BU3yasIbHbIX MaTEPUAJIOB.

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

lMpumepHsbie 3a0aHus 00 0oKknadoe u npezeHmayuii

1. Wcnonb3sysa pasnnyHblie NCTOYHMKU MHPOPMALMK B CETU MHTEPHET NoAroTOBUTL NpPe3eHTaumio o
KOMBWHATOPHBbIX 3a4a4ax.

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

3. Mcnonb3ya pasnnyHbie UCTOYHUKN MHOPMALMK B ceTU MIHTepHET NOAroTOBMTb NPe3eHTaumio o
3a/la4ax, OTHOCALLMXCA K pasaeny « ToxaecTBeHHble npeobpasoBaHmaA»

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

5. Wcnonb3ys pasnnyHble UCTOYHUKN MHGOPMaLUN B ceT MIHTepHET NoAroTOBUTL 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 v noKasaTesibHble 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 MHOOPMaLUKN B CETU MHTEepHET NoArOoTOBUTL NPE3eHTaLmIo 0
3a4a4ax, OTHOCALMXCA K pa3geny «3agaum ¢ MpPaunoHanbHbIMM YNCNAMUY

9. Wcnonb3ya pasnnyHble UCTOYHUKN MHGOPMaUMK B ceTU MIHTEPHET NOArOTOBMTb NPEe3eHTaLmio O
3a4a4ax, OTHOCAWMXCA K pa3geny « PyHKUMOHaAbHble YPaBHEHMA U HepaBeHCTBa»

10. Ucnonb3ya pasnnyHbie UCTOYHMKM MHOPMaLMKM B ceTu MHTepHET NOATrOTOBUTL NPe3eHTaLMIo Ha
Temy «MHOroyroNbHUKK: U36paHHble NAaHUMETPUYECKME 334a4M M CNOCOBbI UX PeLeHNA»

11. Wcnonb3ya pasnnyHbie UCTOYHMKM MHOPMaLMKM B ceTh MHTepHET NOATrOTOBUTL NPEe3eHTaLMIo Ha
Temy «OKpYXKHOCTb W KpyT: M36paHHble NAaHUMETPUYECKME 334a4M M CNOCOBbI UX peLleHnn»



12. Ncnonb3ys pasnnyHblie UCTOYHUKM MHOPMALMK B ceTM MHTEPHET NOATOTOBUTb NPE3EHTALLMIO Ha
TEMY «reOMeTPUYECKME NOCTPOEHUSA HA NJOCKOCTU: N3bPaHHbIe 334341 U CNOCOObI NX peLLeHna»

13. WNcnonb3ys pasnnyHbie UCTOYHUKM MHOPMaUMK B ceTn MHTepHET NOATrOTOBUTb NPE3EHTALLMIO Ha
Temy « MHOrorpaHHMKM B NpOCTpaHcTBe: n3bpaHHble 3a4a4n 1 cNocobbl UX peLleHnsa»

14. Ncnonb3ys pasninyHblie UCTOYHUKM MHOPMALMK B ceTu MHTepHET NOATOTOBUTb NPE3EHTALLMIO Ha
Temy «Tena BpalleHua: n3bpaHHbIe 334341 U CNoCcobbl UX peLeHns»

15. Ucnonb3ya pasinyHble UICTOYHUKKN MHPOoPMaLUMK B ceTU MHTepHET NoAroToBUTb NPe3eHTaumIo Ha
Temy «KombuHaumm Ten B NpoCTpaHCcTBe: M3bpaHHble 334341 1 CNocobbl UX peLleHua»

16. Ncnonb3ys pasnnyHbie UCTOYHUKM MHOPMALMK B ceTU MHTEePHET NoAroTOBUTb NPe3eHTaL Mo Ha
TeMmy «KoopaMHaTHbI U BEKTOPHbI MeTOAbl peLleHns 33434 B NPOCTPAHCTBEY

MpumepHble KOHMponbHble pabomeol (KP):

MpumepHbili mekcm KoHMpoabHoli pabomer Ne 1
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8. a) PewwuTe ypaBHeHUe
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6) YKaXKuTe KOPHM 3TOro ypaBHEHMA, NPUHAANENKALLME NPOMENKYTKY - 2
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6) HallguTe BCce KOPHW 3TOTO YPaBHEHWA, MPUHAANEKALLME OTPE3KY =3 1].
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» (22 — /3 cosx — sin2x)
10. a) PewnTe ypasHenue: 1024(27 — V3cosx —sin2y) = x.
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6) YKaXKuTe KOPHW 3TOro ypaBHEHMUA, NPUHAAIEKALLME OTPE3KY {

11. Pewwute HepaBeHCTBO:|'\ I+1]2 Var -4+ 1.

12. MpoBecT NoJHOE UccaeaoBaHNE N NOCTPOUTb rpadPpuK GyHKUUK:

2 _ In x
a) yoX =3x+3 6) y=—~

x—1

MpumepHbIli mekcm KoHMpoabHoli pabomesr Ne 2
v ‘ M 1_
K OKpy»XHOCTM, BNNUCaHHO B TpeyronbHWK ABC, npoBeaeHbl TPW KacaTesbHble.

A (L} r

MepumeTpbl OTCEYEHHbIX TPEYro/IbHMKOB paBHbl 6, 8, 10. HanguTte nepumetp
AAHHOTO TPeyro/ibHMKa.

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

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

ctopoHbl CD, AK=6, AM=3, ZKAM=60 . Haliaute gnnHy ctopoHbl AD.

4. Yron mexay anaroHanamu tpaneummn paseH 120° OaHa us ee anaroHanei pasHa 4, a BbicoTa

Tpaneumu pasHa 2. Haiiaute gavHy BTOPOM AMaroHanu.

5. CpEﬂ,M BbIMYK/IbIX YeTblIPeXyro/ibHMKOB EAMHM‘-IHOﬁ naowaaun HaVI,ﬂ,MTe BCe, Y KOTOpPbIX CyMMa

OVaroHanen NPUHMMaeT HaMMeHbLLee 3HAYEHMe.

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

a) Jokaxute, uto AC? = BC - CK

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

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

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

B) HalauTe paccTtosHMe OT TOUKM NepeceyeHmns AnaroHanei npamoyrosibH1MKka ABCD ao npamon
CM, echm BC = 6+/21.



MpumepHbiii mekcm KoHmMponbHoli pabomeoi Ne 3

1. B npaBWabHOW TPEYrofbHOW NUpamuge SABC 7ouka 0 — cepeaunHa pebpa AB, 5 — BepLUMHa.
N3BecTHO, uTO BC = 5, a naouwaab 60KOBOIM NOBEPXHOCTU PaBHa 45. HalguTte oanHy oTpeska SO,
: B npaBu/IbHOM WIECTUYTO/IbHOM
npusme ABCDEFA B1C1DE1Fgee pebpa paBHbl 1. Haligute
yron DAE. Orger AanTe B rpagycax.

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

4. B npaBuAbHOM TpeyroabHon nupamuge SABC c BeplunHOM S, Bce p€bpa KoTopoi paBHbl 4, Touka N —
cepeaunHa pebpa AC, TouKa O LeHTP OCHOBAHWUA NMPaMUAbI, TOYKA P nennt otpesok SO B OTHOLLEHUU
3:1, cunTas oT BEPLUMHbLI NTMPaMmUabl.

a) JokaxuTe, yto npaAman NP nepneHguKynspHa npsamoin BS.

6) Haiante pacctosiHue oT To4KM B oo npamoit NP.
5. [laH npAMoW KpyroBoi KOHyc ¢ BepwnHon M. OceBoe ceyeHme KOHyca — TPeyroabHUK ¢ yraom 120°

npu BepwmnHe M. O6pasytoLLas KoOHyca paBHa Eﬁ. Yepes Touky M npoBeaeHo ceyeHue KoHyca,

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

6) HanauTte nnowwaab ceyeHms.

3adaHus, ucnonb3yemoie 6 MPOMeEXYmo4YHOM KOHMpose

| +ctg2x T
3;
Ccos (T 3.\)
1. Pewwute ypaBHeHMe P M YKaXKMTe KOPHU 3TOro ypaBHEHMUS,
T
-2, ——J .
NnpuHagerKalme NPoOMeEKYTKY - 2
& Ax244x o) 4dx—1 o) X244y _ .
2. Pewwute ypaBHeHue - -4 +20- 10 7-25 =0. HaMguTe BCe KOPHW 3TOro
YPaBHEHUSA, NpUHaaNeKalUNe OTPE3KY [_?": ]]-
. X T ) .
2sin( T+ x) - cos (— +.\) = sinx. .
3. PewwuTe ypaBHeHWe 2 N HalauTe BCE KOPHM 3TOr0 ypaBHEHMUA,
npuHagnexalme OTpe3Ky[_5I: _431-
» X o2 X . ' T -
COS™ — — sin” — = sin (,— — 2.\') .
4. PelunTe ypaBHEHUe 2 2 2 N YKaXK1Te KOPHU YpaBHEHUS, NpMHaaNexKalme
Sm
. -
OTpe3Ky -
log, (2% — v/3cosx — sin2x) = x
5. PewuTte ypaBHeHMue: o417 SRR S T M yKaXKUTe KOPHM 3TOro  ypaBHEHMUS,
{ I .%:EJ
npuHagnexKalime oTpesky L = E
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-
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
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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 OCHOBaHMeE.
g

< Yron ABD paBeH 53°. Yron BCA paBeH 38°. Haliaute BnucaHHbI yron BCD. Oteet
AaliTe B rpagycax.

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

a) JlokaxuTe, 4To TPEeyronbHMK 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 TO4YKe A, a 6onblein — B TOUKe B, oTanuyHoi oT A. [Mpaman 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 OKpyXHoOCTel pasHbl 2 1 3.

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



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

10. AwaroHann AC v BD yeTbipéxyronoHuka ABCD, BNWCAHHOrO B OKPYXKHOCTb, MepecekaeTcA B
Touke P, npuyém BC = CD.

a) flokawute, uto A8 BC = AP 1 PD.
6) Hallante naouwaab TpeyronbHuka COD, rae O — LEHTP OKPYXKHOCTU, BNUCAHHOM 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, YTo NepPUMETP TPEYroJibHUKA C BEPLUMHAMM B LLEHTPax TPEX OKPYKHOCTeN paBeH

yeTblpéxyronbHuKka ABCD okpyxHocTn, AB=6, a

OVNamMeTpy HanbosbLLEN N3 STUX OKPYKHOCTEMN.
6) Haante pagunyc TpeTbel OKPYKHOCTU, CIN U3BECTHO, YTO PagMyCbl NEPBbLIX ABYX PaBHbI 4 U
1.

12.

13, " i F . B npaBMAbHOWM LWECTUYro/ibHOM npusme ABCDEFA BiC1DEVFy gee
pebpa paBHbl 1. Halgute yron DAB. orger fAaliTe B rpagycax.

14. BO CKONbKO pa3 yMeHbWwWTCA naowasb OOKOBOW MNOBEPXHOCTM KOHyca, €ciuM pagumyc ero
OCHOBAHMA yMeHbLLUTb B 15 pas, a 06pasytowan ocTaHeTCA NpexKHen?

15. B npaBWAbHOW TPeyroibHOM NMpamuae SABC rouyka 2 — cepeguHa pebpa AB, S— BEPLUMHA.
W3BecTHO, uTO BC = 5, a naowaab HGOKOBOM MOBEPXHOCTM paBHa 45. Haligute anuny
oTpesKa SO

16. BepwuHa A kyba ABCDAB1Ci1Dy c pebpom 0.7 ABNAETCA LEHTPOM cdepbl, NpoxoanLien
yepes TOYKY A Haaute nnowagb Syactn chepbl, copepralleiica BHyTpu Kyba. B oTseTe

.y
I
3ar|MLL|_V1Te BE/INMHUNHY '5-" .
. o 1.-" o
17. . _ - Haitgute obbvem ¥ yactu umMAMHApa, U306pasKeHHON Ha puUcyHKe. B oTBeTe
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 noBepxHOCTeN AByX AAaHHbIX WAPOB.
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. aHbl 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, codepskalien 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 nupammuabl 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 npamon 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 nupamuabl 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 aennt 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 npaBunbHOM TpeyroabHon nupamuae SABC ¢ BepLUMHON S, Bce pEBpa KOTOPOI paBHbI 4,
Touka N — cepeamnHa pebpa AC, Touka O LLeHTP OCHOBaHMA NMpPamMmKAbl, TOUKa P Aenunt otpesok SO B

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

6) HalianTte pacctosiHne oT ToUuKM B ao npamoii NP.



38. [laH npAMO KpyroBon KOHYcC ¢ BepwmnHoi M. OceBoe cevyeHne KoHyca — TPEeyroJibHUK C yriom

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

nepneHauKynspHoe oAHOM U3 06pasyoLmX.
a) [loKaXKu1Te, YTO NONYYEHHbI B CEYEHUU TPEYTOIbHUK TYMOYTrO/bHbIN.

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 & coneput npamyto KM v napannensHa SA.

a) [lokaxuTe, YTo NNOCKOCTb £ Aenunt pebpo AC B oTHoWweEHUN 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 06yqemm H OICHOYHBIC CPEACTBA AJISl IPOBEACHUSA l'lpOMe)KyTO‘lHOﬁ arrecranum:

Kon Nupukarop OrnieHOYHBIE CpEICTBA
WHJIMKAaTOpa JTIOCTHIKCHHS
KOMIICTCHITUN

OITK-8 CrtocoOeH 0CyIeCTBISATH MeIarOTHIECKYIO IEATEIPHOCTh Ha OCHOBE CITEITUAIBHBIX HAYIHBIX 3HAHUHT

[1K-8.1 [Inanupyer n Ilpakmuueckue 3a0anus:
MIPOBOJIUT 1. Wcnonb3ys pa3nmuyHble WCTOYHUKH HHGOpPMAMK B ceTH VIHTEpHET TMOATOTOBUTH NPE3EHTAIMIO O 3ajadax,
Hay4JHbIE OTHOCSIIUXCS K pazneny «ToxaecTBeHHbIe TpeoOpa3oBaHUs
uccnenoBanus B | 2. Mcmonb3ys pa3nuuHble WCTOYHMKHA WH(OpMmamuu B cetd VHTEpHET MOATOTOBUTH MPE3CHTAIIMIO O 3a/Jayax,
obnactu oTHOcAUXCcA K pazneny «IlocienoBaTeabHOCTH U TPOTPECCUN»
nenarornyeckoit | 3. Mcmonb3ys pa3nuuHble MCTOYHWKKA WH(OpMmaruu B ceTd VHTEpHET MOATOTOBUTH MPE3CHTAIIMI0 O 3ajadax,
JIeSITeTLHOCTH OTHOCSIIIUXCS K paszieny «Anredpandecknue ypaBHEHUS: TUIIBI, CTIOCOOBI PEIICHUS

4. Wcnonb3ys pa3inuyHble HCTOYHUKM HHGOpManuu B ceTH VHTEpHET MNOArOTOBUTH MPE3EHTALMIO O 3ajayax,
OTHOCSIIMXCS K pazzaeny «Jlorapudmudeckre u nokaszareiabHble HEPABEHCTBA: TUIIBI, CLIOCOOBI PEIICHHU»

5. Ucrnonp3ys paznuyHble HUCTOYHUKH HH(MOpMaluu B ceTH VHTEpHET MOATOTOBUTH MPE3EHTALMIO O 3ajJayax,
OTHOCSIIMXCS K pazaeny «HectanmapTHbie IPUEMBI PEIICHUS TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTBY»

6. Ucrmonb3ys pa3iuyHble UCTOYHUKA UHGOpManuu B ceTd VHTEepHET MOArOTOBUTH MPE3CHTAIMI0 O 3ajavax,
OTHOCSIINXCS K pa3Aeny «3agaun ¢ UppalioHaTbHBIMUA YUCIAMU

7. Ucnonb3ys pa3inyHble UCTOYHUKA WHGOpMAnuu B ceTd VHTEpHET MOArOTOBUTH MPE3CHTAIMI0 O 3ajadax,
OTHOCSIIMNXCS K pazaeny «DyHKIHOHAIbHbIC YpaBHEHHS U HEPABEHCTBA

8. Hcmonb3ys pa3nuyHble WCTOYHUKMA HHGOpMAuu B ceTd VIHTepHET MOATOTOBUTH MPE3CHTALMIO HAa TEMY
«MHOTOYTOJIbHUKH: U30paHHbIe TUIAHUMETPUUECKUE 3a7]aui U CIIOCOOBI UX PEIICHHS)

8. Hcnone3yst pa3nuyHble UCTOYHHKK HWHGOpMAlMK B ceTh VHTEpHET NOJArOTOBUTH MPE3CHTAIMI0 Ha TEMY
«OKpYXHOCTB U KpYT': HU30paHHbIC TUTAHUMETPUUECKUE 33]Ia4H U CIIOCOOBI UX PEILICHUS

10. Hcnonb3ys pa3iuuHble UCTOYHUKM HHPOpMAIMK B ceTH VIHTEpHET MOATOTOBHUTH MPE3CHTALMI0 Ha TEMY
«TE€OMETPUYECKHE MOCTPOSHUS Ha MIIOCKOCTHU: M30paHHBIC 3a/1a4H U CIOCOOBI UX PEIICHUS




11. Ucnonb3ys pa3nuyHble HCTOUHUKN HHGOPMALUHU B CE€TH VIHTEpHET MOArOTOBUTH MPE3EHTALMIO HA TEMY
«MHOTOTrpaHHUKH B POCTPAHCTBE: N30paHHBIE 33/1a41 U CIIOCOOBI MX PEIICHUSD)

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

13. Mcnonp3yst pa3nuvHble ICTOYHUKH UH(QOpMalMy B ceTH MIHTepHeT MoAroTOBUTH MIPE3EHTALIMIO HA TEMY
«KomOuHauu Ten B IpoCTpaHCTBE: N30paHHbIE 3a/1a4M U CIIOCOOBI UX PEILIEHUS»

14. Mcnonp3yst pa3nuvHble ICTOYHUKH UH(QOpMaLMU B ceTH MIHTepHEeT MoAroTOBUTH IPE3EHTALIMIO Ha TEMY
«KoopauHaTHBII 1 BEKTOPHBIA METOBI PEIICHHS 3a1a49 B IIPOCTPAHCTBEY

Komnnaexcnwie 3a0anus:

I1K-8.2

Hcnonb3yet
CTIeIMAbHBIC
HayYHBIC
3HaHUS IS
MTOBBIIICHUS

b exkTuBHOCTH
MeIarOTHYECKOM
JeSTEIbHOCTH

1. CocraButh cniricok MHTEpHET-pecypcoB, ¢ MOMOIIBI0 KOTOPBIX MOYKHO IPOBECTH TOJTOTOBUTEIBHYIO PaboTy U
TECTHUPOBAHUE B MIKOJIHHOM KJIACCE 11O OJTHOM M3 N3y9aeMbIX TEM
2. Pa3paboTarh TECTOBBIC MaTEPUAIIHI JIJIS IIIKOJLHUKOB TI0 BEIOPAHHOW TeMe
3. PazpabotaTh KpUTEpHH OIICHUBAHHS COCTaBICHHBIX TECTOBBIX MaTEPHUAJIOB.
4. AmnpobupoBath pazpabOTaHHBIC MAaTEPHANIBI C TOMOIILI0 COKYPCHHKOB
Ilepeuens 6onpocos k 3auémy
5 cemecmp
1. ToxnectBeHHbIE MpeoOpa3z0BaHUs PAIUOHATIBLHBIX BBIPAKEHUH.
2. ToxnaecTBeHHbIE MPEOOPa30BAHUS HPPALUOHAIBHBIX BBIPAKEHHH.
3. ToxnecTBeHHBIE TPe0Opa30BaHUS JOrapU(PMHUUECKUX BHIPAKEHUH.
4. ToxnaecTBeHHbIE MTPEOOPa30BaAHUS TOKA3ATEIbHBIX BHIPAKECHUIN.
5. ToxnecTBeHHBIE TPEOOPA3OBAHUS TPUTOHOMETPUIECKUX BHIPAKEHUH.
6 cemecmp
1. PamuonanbpHble ypaBHEHUS U UX CUCTEMBI. 3aJ]aui Ha COCTaBJIICHUE YPaBHEHUI U UX CHCTEM
2. HWppauumoHanbHble YpaBHEHUS U UX CUCTEMBI,
3. TlokazaTenbHble ypaBHEHUS U UX CUCTEMBI,
4. Jlorapudmudeckue ypaBHEHHS U UX CUCTEMBI
7 cemecmp
1. Axcuoma mapamnenbHbIX NpsAMbIX. CBOMCTBA U IPU3HAKY MapaieIbHBIX MPSMBIX.
2. MmuoroyronsHuku. YeTsipexyronpHuku: [lapannenorpamm, IpsMOyroabHUK, pOMO, KBaIpaT, Tpareius:

ONIpCHACIICHNA, CBOICTBa U IMPU3HAKH. BBIHYKJIBIG, HCBBIITYKJIBIC, ITPABUJIBHBIC, 3BC3AUATHIC MHOTOYT'OJIbHUKH.
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10.
11.

12.

ok

~

3aMeuaTesbHbIE TOUKU U JIUHUU B TPEYTOJIbHUKE.

[Tono6ue TpeyrosbaukoB. [Ipu3Haku Mog00MS TPEYrOIbLHUKOB.

[Tono6ue BIMYKIIBIX MHOTOYTI0JIbHUKOB. Teopembl Menenasi, Uessl, Ban-O06ens, CtioapTa 1 UX IPUMEHEHUE K
pELIeHUIO 3a1a4 U JOKA3aTeIIbCTBY TEOPEM.

OxpyxHocTb. CBOWCTBA XOpA U AYyT, AMaMeTpa. BzaumMHoe nosokeHrne npsiMoi M OKpYKHOCTH, JIBYX
OKPYXXHOCTEH. YTIIbl B OKpPYKHOCTH. [IponoprinoHanbHbIe OTPE3KU B KPYTe.

OKpyXHOCTb, BIUCAaHHAs U ONIMCaHHasl, BHEBINMCAHHAS! OTHOCUTENILHO TPEYroJbHUKa. BriricaHHbIe U ONMCaHHBIE
4yeThIpexyroJibHUKU. TeopeMsl I1Tosemest, bpuanmona, [Tackans.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKPYKHOCTH U IJIOIIAAb KPyra.

KoncrpyktuBHas reomerpusi. IlocTymnarsl HupKysas U JuHeiiku. OCHOBHBIE TOCTPOEHHSI C TOMOIIBIO ITUPKYIIS U
JIMHEWKH.

Cxema penieHus 3a1a4 Ha IOCTPOCHHUE.

Mertonp! penieHus 3a1a4 Ha IOCTPOCHHE: METOJT TEOMETPUYECKUX MECT TOUEK, METOJ] BCIOMOTaTEIIbHOTO
TpeyroibHUKa. [[puMeHeHne JBHKEHHUS K PEIICHUIO 337a4 Ha MOCTpOoeHUe. Pemenue 3a1a4 METO10M TOMOTETHH.
[TocTpoenue oTpe3koB 1o ¢hopMyaam ¢ TOMOIIbIO HIUPKYIIS U TUHEUKH.

AnreOpanvecKkuii METOT PEIICHUs 3a/1a4 Ha TTOCTpOeHUE. 3a/1auu, HEPa3pelInMbIe IUPKYJIEM U JTHHEHKOM.
Kputepuii pazpemmmoctu. THBepcHs 1 ee NPUMEHEHUE K PEIICHUIO 3a7]a4 Ha TOCTPOECHUE.

8 cemecmp
AxcnoMsl crepeoMeTpud. [lapamienpHOCTh U IEPIEHIUKYISAPHOCTD IPSIMBIX U IJIOCKOCTEN. PaccTosAHNA 1 yribl B
crepeomerpun. Ilapamtensnas npoexuus. [IpaBuia B napajiesbHOM NPOEKIMH.
MHuororpanHas NOBEpXHOCTb. MHOrorpanssle yriibl. MHOrOrpaHHMK. BBINTyKIIbIE ¥ HEBBIITYKJIBIE MHOTOTDAHHUKH.
MHororpaHHUKHU IpaBUIIbHBIE, IOJIYIPABUIIbHBIE, 3B€314aTbhie. JI0Ka3aTeabCTBO CyLIECTBOBAHUS IISITH TUIIOB
IIPABWJIBHBIX MHOTOTPAaHHUKOB. /IBOMCTBEHHOCTh NPAaBUIILHBIX MHOIOIPAaHHUKOB. I'pynna cumMmeTpuit
IIPABWJIBHBIX MHOTOrpaHHUKOB. Kackas mpaBuIbHBIX MHOTOTPAaHHUKOB.
[Ipocreiimme MHOTOrpanHuKy. llapamienenunen, npu3Ma ux BUAbI U CBOMCTBA. TeTpasap, mupaMuia, yceueHHas
nupamuia ux Bubl U cBoiicTBa. OObEM M IJIOIIA/Ib TIOBEPXHOCTH.
N306pakeHue npoCTpaHCTBEHHBIX (PUIYp HA MIIOCKOCTH.
Tena u noBepxHoctu Bpamenus. Humunaap. Konye. Yceuennsiit konyc. [lap u ero yactu. M3o0paxenue Ten
BpalICHUS.
O0mbeMm U 1o MOBEPXHOCTH Tel BpamieHus. KoMOMHAIMM MHOTOTPaHHUKOB U KPYTJIBIX TEIl.
I'eomeTpuueckue NOCTpOeHMs B IPOCTpaHCTBE. MeTob! pellleHns 3a/1a4 Ha IIOCTPOEHUE B IIPOCTPAHCTBE.
KoopauHaTHBIN 1 BEKTOPHBIA METO/IbI B TEOMETPHH.




9. HecranmapTHble METOJIBI PELICHUS CTEPEOMETPUIECKUX 3a]1ad.

Ilpumepnuiit mexcm KOHmPOJleOM padomul i/Vb 1
Frtt =<0, 99

1. Jokaxute, 4TO 22 U g2 100%
= = 32+%20-%38
VVS—VAp——mmmm
2. CpaBHuTe uncia 3
3. Jlecsath yuurtenei cocTaBuiIM Uil MPOBEIEHUS ouMnuaabl 35 3aaa4. M3BecTHO, 4TO cpeau HUX ObLIO 10

OJIHOMY YYHUTEII0, KOTOPbIE COCTAaBUIIM OJIHY, IB€ U TpU 3a7auu. JloKaKuTe, YTO CpeIu HUX HaiaeTcs XOTs Obl OJJUH
YUHTEIb, KOTOPBIA COCTaBUIJI HE MEHee S5 3a/1ad.

7777777773 8388388882
4, Kakoe u3 ancen 7777777778 V" zzesssseer  Gonbure? OTBET OOBICHUTE.
5. CymecTByeT i1 HaTypajdbHOe ducio, aeismeecs Ha 2020, B koropom Beex udp 0, 1, 2, ..., 9 mopoBHy?
6. Nmeercs nBa crutasa. [lepsriit crima coaepxut 10% menu, Bropoit — 40% Menu. Macca BTOporo crijiaBa

00JIbIIIe MACCHI IEPBOTO HA 3 KT. M3 3THX ABYX CIIJIAaBOB MOJYYMIIM TPETUH CIIaB, conepxkamuii 30% meau. Haiiaure
Maccy TpeTbero cruiaBa. OTBET JaiTe B KUJIOTpaMMax.

Ilpumepnutit mexkcm KOHmMpoaAbHOU padomuvr Ne 2

W m

% Al = D
. Hailinure 3nauenue Beipaxkenus v 104 qpy mn = 0.
[ 3'\,1;‘
. HaﬁﬂI/ITe 3HAYCHUC BbIPAKCHUA 5
I'J'j H' q
[ ﬂl 1

[am—

N

3. Haiinure 3HaueHME BBIPpAXKCHUSA

. & _TIr:lg':TZ
4. Haiigute 3HaUCHUE BBIPAXKCHUSA i
1

6a+5 (m—ﬁ) npu @ = 36.7.

a(36a° 25) (
5. Haiinure 3HaueHue BoIpa)KeHUS

3sin(a — ) — cos( = T +a)
6. Halinute 3HaueHne BhIpaXKEHUS sin(a — 1)
f =l L AT
v ] f
7. Haligute 3HaueHNe BRIPAKEHUS {6257 —527) 1 677,




8. a) Pemmre ypaBHeHue

T
0) YKaXuTe KOPHHU 3TOTO YPaBHEHMUSI, PUHAICKAIIUE IIPOMEKYTKY _—275; _EJ .
9. a) Pemmre ypaBHeHwue 4 L o0 0 ) 7L a58 A )
6) HaiiauTe Bce KOPHH TOTO ypaBHEHHS, IPHHAIIeKaIHe oTpesky | —3: 11-
10. a) Pemmute ypaBHeHue: log, (2% — v/3cosx — sin2x ) = x.

T Am
0) YKaxxuTe KOPHU 3TOr0 ypaBHEHHUS, anHwem—Wme3K},l 2 2 J

11. Pemnre HepaBEHCTBO: b =3x+1]2 VA —4x"+1.

12. IIpoBecTu NoaHOE UCCIEA0BAHNUE U TIOCTPOUTH rpapuK (HyHKIHH:
2 _ Inx
a) yo X —3x+3 6) y=—o

x-1 X

Ilpumepnutit mexkcm KoHmpoabHou padomot Ne 3
1.
Y ammy K okpyxHoctu, BnucanHoil B TpeyroibHuk ABC, mpoBeneHsl Tpu KacaTenbHble. [lepumeTpsl
7 ¥ OTCEYCHHBIX TPEYTOJIbHHKOB paBHbI 6, 8, 10. Haiifmre nepuMeTp JaHHOTO TPEYroJIbHHUKA.

S 2.
T Yron ACO paeen 58°. Ero cropona CA kacaercs okpyxHocTH. Haiinmute rpagycHyio Mepy
‘ nyru AD okpyXHOCTH, 3aKIFOUEHHON BHYTpHU 3TOro yria. OTBeT faiiTe B rpaaycax.
7. Jan napamienorpamm ABCD. Ilycts Touka K — cepenuna croponst BC, Touka M — cepenuna

ctoponsl CD, AK=6, AM=3, »+KAM=60 . Haiigute ;uinny croponsl AD.

8. VYroxa Mmexny auaroHansMmu Tpaneuuu paseH 120°% OpnHa u3 ee quaroHasnel paBHa 4, a BbICOTa Tparelud paBHa
2. HaiimuTe 1MHYy BTOpOW JUaroHalu.

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

10. {an Tpeyroasauk ABC. CepeanHHublil neprneHuKysp kK ctopone AB nepecekaercst ¢ GuccekTpucoit
yria BAC B touke K, nexameli Ha ctopone BC.




a) Jlokaxure, uto AC? = BC - CK
0) Haiimute pamuyc OKpy»KHOCTH, BIHCaHHOW B TpeyroiabHuK AKC, eciu cosB =% , AC = 18, a nnomanas

tpeyronsauka AKC paBHa %5 V7.

7. llpsimasi, mpoxonsmas dvepe3 BepmuHy B, npsmoyronbHuka ABCD, nepnenmukymnspras muaronanu AC u
nepecekaer ctopony AD B Touke M, paBHOynanieHHOM oT BepiunH B u D.

a) Jloxaxure, uro BM u BD nensat yron B Ha Tpu paBHBIX yrja.

b) Haiinure paccrosiHue OT TOUKH nepeceueHus auaronaneil npamoyroiasauka ABCD no npsmoit CM, ecniu BC =

6v21.

Ilpumepnutit mexkcm KoHmpoabHou padomor Ne 4

5. B mpaBuiabHO#M TpeyroipbHOW MHpamMuie SABC 1ouka 0 — cepenuHa pebpa AB § BepmnHa. M3BecTHO,
aro BC = 3, a momans 60xoBoii MMOBEPXHOCTH pPaBHA 45. Haiimure JUTHHY OTpe3Ka * 5(:‘"

6.

B npaBuibHOW MIECTUYTOJBHON MpU3ME ABCDEFA B \C\D E 1 F} pee pebpa paBHBI 1.

Haitgure yron DAB. Orger JTaliTe B Tpajrycax.

7. Bce muiiockue yriasl npu BepIIMHE TPEYTOJIbHOM MTUpaMUIbI SIBISIOTCS NPIMbIMU. boKOBBIE
pebpa paBHbI 5 cM, 6 cM, 7 cM. Haliqute o0beM mupamMupl.

8. B mpaBumibHOM TpeyrosbHoi mupamuae SABC ¢ BepmmHOi S, Bce péOpa koTopoi paBHbI 4, Touka N — cepennHa
pedpa AC, Touka O 1ieHTp OCHOBaHMs THpamMuibl, Touka P nemut otpe3ok SO B otHomeHuu 3 : 1, cumras ot
BEPIIHUHBI MUPAMUBIL.

a) Joxaxwure, uro npssmas NP nepnennukynspHa npsmoit BS.
0) Haitnure paccrosiaue ot Touku B no npsmoit NP.
5. lan mpsimoit kpyroBoit koHyc ¢ BepmnHOW M. OceBoe ceueHHe KOHyca — TpeyroibHUK ¢ yrioM 120° mpu

2V3.

BepiinHe M. OOpa3yromas KoHyca paBHa
OJTHOM U3 00pa3yroIuX.
a) Jlokaxxurte, 4TO MOJYYEHHBI B CEUEHUH TPEYTOJIbHUK TYIOYIOJIbHBIN.
0) Haiimure mioniap cedeHusI.

IIepe3 TO‘IKYM MMPOBEACHO CCUCHUC KOHYCA, IMNEPICHAUKYIAPHOC

6) Mopaaok npoBeaeHMA NPOMEXKYTOUHONM aTTecTayum, NoKasaTean U KPUTEPUN OLLEHUBaAHUA:



MpomeskyTo4YHas aTTecTaumsa no aucunnamHe «MpakTUKYM Mo peLleHmMto 33434 NOBbILEHHOM C/I0XKHOCTM LKOIbHOTO Kypca MaTeMaTUKN» BK/lOYaeT TeopeTuieckmne
BOMPOCHI, NO3BO/IAIOLLME OLEHUTbL YPOBEHb YCBOEHMA 0OYYaIOLWMMMNCA 3HAHWUIA, U MPAKTUYECKME 3aaHKSA, BbiABASAIOWME cTeneHb CPOPMUPOBAHHOCTU YMEHMUI U
BNlAflEHWIA, NpoBOAMTCA B pOpMe 3a4eTa, 3a4€Ta C OLEHKOMN 1 3K3ameHa (3 1 4 Kypcbl).

MoKasaTenu n KPUTEPUN OLLEHMBAHUA 3a4eTa:

- ANA cAaymM 3a4yeTa obyyatowmiica noKasbiBaeT chopMUpPOBaHHOCTb KomneTeHuui OMK-8.1 n OMK-8.2; T.e. cTyAeHT A0/XKEH NOKA3aTb 3HAaHUA Ha YPOBHE
BOCMNpon3BeAeHMA U 06bACHEHMA MHGOPMALMU, UHTENNEKTYAIbHbBIE HABbIKM peLleHna 3aay;

- 3a4eT He CAaH, eC/In pe3ynbTaTt 06y‘-IEHVIFl HE OOCTUTHYT, 06y‘-IaIOI.IJ,MI‘;ICF| HE MOXET NOKa3aTb 3HAHNA Ha YpOBHE BOCNpoun3BegeHnA U 06bACHeHUA MHd)OpMaLI,MI/I, He
MOXET NOKa3aTb MHTENNIEKTYA/IbHbIE€ HAaBblKM peleHNA NPOCTbIX 3a4a4.

MoKasaTenu U KpUTepUU OL,eHMBAHUA 3a4eTa C OL,eHKOMN (3K3ameHa):

— Ha OLUEHKY «OTANMYHO» (5 6annoB) — 0byyatoWMiica AEMOHCTPUPYET BbICOKMI YPOBEHb CHOPMUPOBAHHOCTU KOMMNETEHLUMIN, BCECTOPOHHEE, CUCTEMATUYECKOE U
rnybokoe 3HaHWe y4yebHoro matepunana, CBO60AHO BbINONHAET NPaKTUYECKME 3a4aHuMA, CBOBOAHO onepupyeT 3HAHUAMMU, YMEHUAMMU, MPUMEHSET UX B CUTYaLLUAX
NOBbILLIEHHOM COXKHOCTH.

— Ha OUEHKyY «xopowo» (4 6anna) — obyyatowminca SEMOHCTPUPYET CpeaHN ypoBeHb CHGOPMMUPOBAHHOCTM KOMMETEHLMIA: OCHOBHbIE 3HAHUS, YMEHMWSA OCBOEHbI, HO
[OMYCKaloTCA He3HAYMTEIbHbIE OWWBKM, HETOYHOCTHU, 3aTPYAHEHUA NPU aHAIMTUYECKMX ONEPaLLMAX, MEPEHOCe 3HAHUIT U YMEHU Ha HOBble, HEeCTaHAAPTHbIE
cUTyaumu.

— Ha OLUEHKY «yA0BAETBOPUTENbHO» (3 Banna) — obyyatowmiica 4eMOHCTPUPYET NOPOroBbIiA YPOBEHb CHOPMUPOBAHHOCTM KOMMNETEHUMI: B XO4E KOHTPObHbIX
MEPONPUATUIA AO0NYCKAIOTCA OLIMBKK, NPOABAAETCA OTCYTCTBUE OTAENbHbIX 3HAaHWIA, YMEHWI, HaBblKOB, 06YYalOLWMIACA UCMbITbIBAET 3HAYMTE/IbHbIE 3aTPYAHEHUA NpU
ONepUpPOBaHUMN 3HAHUAMM U YMEHMAMM NPU UX NEPEHOCE HAa HOBbIE CUTYaLUMN.

— Ha OLUEHKY KHeyA0BNeTBOPUTENbHOY (2 6anna) — obyyatowminca 4eMOHCTPUPYET 3HaHUA He 6onee 20% TeopeTUYECKOro MaTepmana, AONYyCKAEeT CyLLEeCTBEHHbIE
OLWMBKM, HE MOXKET NOKa3aTb MHTE/IEKTYa IbHble HaBbIKM peLleHMa NPOCTbIX 334au.

— Ha OLUEHKY «HeYA0BNeTBOpUTENbHO» (1 6ann) — 06y4aloWMIACA HE MOXKET NOKa3aTb 3HAHUA Ha YPOBHE BOCNPON3BeAeHUA M 06bACHEHUA MHPOPMALMK, HE MOXKET
NoOKas3aTb MHTENNEKTYa ibHble HaBblKM pelleHnA NPOCTbIX 3a4aY.



