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1. eap 1 3axa4u AMCHUTIIMHBI

[Menp AUCUMIUIMHBL: 3aKpEIUICHHE 3HAHUM CTYACHTOB II0 3JIEMEHTAPHOM MaTeMaTHuke,
BbIpa0OTKa MpPAKTHYECKUX HABBIKOB PpELIEHUs 3aJay, BOCIMTAHUE KyJIbTYpbl MBIIUIEHUS MU
JI0Ka3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKIACHUN.

3amauu JUCIUATUIHHEL:

1. cucremMaTH3MPOBATH 3HAHUS CTYJEHTOB IO IIKOJIBHOMY KypCy MaTeMaTHUKH;

2. OMPCACIIMTD ITYTU IMOUCKA PCHICHUS OCHOBHBIX THUIIOB 3aJa4 IIKOJBHOI'O KypCa MaTCMAaTHUKHU

3. JOIOJIHUTH 3HAHUS HOBBIMHU (paKTaMHu, HEOOXOIMMBIMH JUIsl pElICHUs 3aJad LIKOJIBHOTO Kypca
MaTeMaTuKu.

Ilepeyenb mpogeccHOHAIBHBIX CTAHAAPTOB, 0000IIEHHBLIX TPYAOBBIX (PYHKUMI M TPYAOBBIX

(pyHK1Hii, COOTBETCTBYIOIINX NPO¢ecCHOHATBHOM 1eSITeIbHOCTH BHIIYyCKHUKOB

No Kon HanmenoBanue obsactu mpodeccuoHaIbHOM JeTEIHHOCTH.
n/m npodeccuonansHoro | HaumeHoBanue nmpodeccnoHaIbHOTO CTaHapTa
CTaHgapTa

01 O6pa3oBanue u HayKa

1. 01.001 [Ipodeccuonansubiii  cranmapt  «llemaror  (memarormyeckast
JIEeSTENIbHOCTh B cdepe JOLIKONBHOrO, HayalabHOro  OOIIero,
OCHOBHOTO 00IIIeTo, cpeHero oomero oopa3oBanus) (BOCIUTATEIb,
YUUTEJb)», YTBEPXKIACHHBIA TNpHUKa3oM MUHHCTEpCTBA Tpyda H
couuanbHoM 3aumThl Poccuiickoit denepanmu ot 18 oktsadps 2013 r.
No 544n(3apeructpupoBan MUHHCTEPCTBOM IOocTULIMKM Poccuiickoit
@enepaunn 6 nexadbps 2013 1., peructpaunonHsld Ne30550), ¢
W3MEHEHHEM, BHECEHHBIM NpUKa3oM MuUHHUCTEpCTBA Tpyda H
couvanpHOM  3ammtel P® or 5 aBrycra 2016r.Ned22n
(3apeructpupoBan MunucrepctBoM toctuiiuu PO 23 asrycra2016r.,
peructpaunoHHbINd Ne 43326 )

2. 01.003 [Ipodeccuonanpupiii  crangapt  «llemaror  1OMOJHUTENBHOTO
o0pa3oBaHUs Je€Te M B3pOCIBIX», YTBEPXKIEHHBIH IMPHUKa30M
MunucrepcTBa TpyAa U counaabHou 3amuThl PO ot 5 masg 2018r. Ne
298u (3apeructpupoBaH MunucrepctBoM tocturuun PO 28 asrycra
2018r., peructpaunoHHsiii Ne 52016)

3. 01.004 [Ipodeccuonanbusiii crangapt "lleqaror npodeccronanbsHOTO
00yueHwusl, IpoeCcCHOHATBLHOIO 00pa30BaHUs

Y JOTIOTHUTEIHHOTO MpodecCuoHaIbHOTO 00pa3oBaHus",
YTBEp:KJIEHHbIH NprkazoM MUHHCTEpCTBa Tpyaa

U counanbHoM 3amThl Poccuiickoit @enepannu oT 8 ceHTIOps
2015 r. Ne 608n

(3apeructpupoBan MunuctepcTBoM roctutiuu Poccuiickoit
Oenepanuu 24 centsops 2015 r.,

peructpanroHsbiii No 38993)

2. MecTo TMCHUNJIMHBI B CTPYKTYpe 00pa30BaTe/ibHO MPOrpaMMbl

JucuunimHa «2JeMeHTapHas MaTeMaTHKa» OTHOCHUTCS K YacTH TporpamMMbl OakamaBpuaTa
Juctummunst o Bei6opy b1.B.JIB.06.

Jlist ocBoeHHs yueOHOT0 MaTepuasa Mo AUCHUIIINHE UCTIONb3YIOTCS 3HAHUS, YMEHHUSI, HABBIKH,
chopMupOBaHHBIEC B MpOIecce U3ydeHHs TUCIUIIINH: «[IpakTHUKyM pereHus 3a1ad 1Mo MaTeMaTHKe,
«Anrebpay», «MaTemaTHuecKuii aHanu3, «I eoMeTpus».

3HaHus, yMEHUS, HABBIKH, CPOPMUPOBAHHBIE B TIPOIIECCE M3YUEHUS TUCIUIUIMHBI HEOOXOMMBI
JUI1 OCBOCHMS CIENYIOLIMX JUCHMIUIMH: «Meroauka npenojaBaHus MareMaTukuy, «Pemienue
MaTeMaTUYECKUX 3aJ1a4 TOBBIIICHHOW CIIOXKHOCTHY, «IIpUI0KEHUS MATEeMaTHYEeCKOTrO AHAIM3a», a
TakKe JUIsl TPOXOXKACHHUS YU4eOHON M MPOM3BOACTBEHHOHN MPAKTHK, MOATOTOBKH K TOCYAapCTBEHHOM
WUTOTOBOM aTTECTALUH.




4. TIlnaHupyemble pe3yJabTaThl 00y4eHUs MO AUCHUILINHE

Kon HanmeHoBaHMe KoMneTeHumn NHankaTop OCTUKEHMS KOMNETEHLNN
KOMNeTeH- (3aKkpenneHHbIV 3a QUCLMNITMHON)

Luu

VK-1.1. Onpenenser kpyr 3aja4 B
paMKax MOCTaBJICHHOM 11€JH, ONIpEeIeTIseT
CBSI3M MEXKIy HUMHU;

YK-1.2. [Ipeayaraer cnocoObl penieHus
MOCTABJICHHBIX 33724 U 0XKHUTaeMbIe
pe3yJIbTaThl; OLIEHUBAET MPEIJIOKEHHBIE
CIIOCOOBI C TOYKH 3PCHHSI COOTBETCTBUS
L[EJIH MTPOEKTA,

YK-1.3. [Inanupyet peanuzaiuio 3a1a4 B
30HE CBOEH

OTBETCTBEHHOCTH C Y94€TOM HMECIOIIUXCS
PECYPCOB M OTpaHUYEHUH, eHCTBYIOLINX
MIPABOBBIX HOPM

Crnioco0eH onpenensaTh Kpyr 3a1a4 B
paMKax IMOCTaBJICHHOH IIeJTH 1
BBEIOMPATH ONTHMAIILHBIE CIIOCOOBI X
PEIICHHUS, UCXOS U3 JICHCTBYIOIINX
MIPABOBBIX HOPM, UMEIOLITUXCS
PECYPCOB U OTpaHHYCHUI

VK-1

K. -2.1. PaspabatbiBaeT 1
peanusyeT YacTby4ebHom
CnocobeH NpUMeHsATb ANCUUNIINHBI CpeacTBaMm
COBpPEMEHHbIE MHOPMALIMOHHO- 9NEKTPOHHOro obpasoBaTenbHOro

KOMMYHMKaLMOHHbIe TexHonorum B | PeCypca
y4yeBGHOM npouecce MK. -2.2. NMpuMeHseT aneKkTPOHHbIEe

cpefncTea ConpoBOXAEHMUS
obpasoBaTenbHOro npouecca

K. -2.3. icnonb3yeT coBpeMeHHble
NHPOPMaLMOHHbIE TEXHOSOMMN B
OLeHMBaHUN pe3ynbTaTtoB oby4eHus

MK-2

4. O0bem y4eOHOM TUCHUILUINHBI U BUABI Y4eOHOI padoThl
OO1mast TpyT0EMKOCTh JMCHIHUIUIMHBI COCTaBIsieT 8 3aueTHbIX enauHul] (288 uacoB), BKIrOUYaAs
IPOMEKYTOUHYIO aTTECTAIHIO.

Bcero CemecTpbl

Bu yueOHOM padOThI
Yy p JacoB | 3

Bcero:

Jlexruu (JIek) 36

B 1.4. B popme npakTHUeCcKOi MOATOTOBKH

[IpakTyeckue 3aHATUSA (B T.4. CEMUHApPHI)

(ITp/Cem) 16

KonTakTHEIE Uachl

B 1.4. B popme npakTHUeCcKOi MOATOTOBKH




JIaGopartopusie 3ausTus (J1ad)

B T.4. B hopMe paKTHUECKOI TOATOTOBKU

NunuBunyansueie 3ansatus (U3)

B T.4. B hopMe paKTHUECKOH TOATOTOBKU
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B 1.4. B hopMe npaKkTHUECKOI TOATOTOBKU
[Toarororka k 3x3ameny (Kontposn)
Bua npomexyTOUHOM aTTecTanuu
OO0mas Tpy10eMKOCTH (110 IJIaHY) 72

B 1.4. B popme npakTHUECKOH MOATOTOBKH

5. Coneprxanue TMCUMILUIMHBI M0 pa3iesam (TeMaM) U BUIaM 3aHATHI
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Cemectp3
Paznen 1 Apudmernka
Tema 1.1 CoiicTBa ACIMMOCTH 2 2 4 VK-1 Kontposb
TIK-2 Hast
paborta,
KOJJIOKBU
YM, TECT,
pedepar.
Tema 1.2. OcHoBHas TeopeMa apu(METHKH. 2 2 2 6 | VK1 Kontposs
TIK-2 Hast
pabota,
KOJIJIOKBU
YM, TECT,
pedepar.
Tema 1.3. HOJ] u HOK. Anroputm EBkinma 2 2 4 VK-1 Kontpons
TIK-2 Hasi
pabota,
KOJUDIOKBHU
YM, TECT,
pedepar.
Temal.4. CuCTEMBI CUMCICHUS 2 2 4 VK-1 Kontposb
TIK-2 Hast
pabota,
KOJIJIOKBH
YM, TECT,
pedepar.
Paznen 2. Kombunatopuka




Tema 2.1. Meton maTeMaTHYECKON WHIAYKIUH

VK-1
[1K-2

Kontpons
Has
pabora,
KOJUIOKBH
yM, TeCT,
pedepar.

Tema 2.2. Couetanusi, pa3MeIeHus 1
HEPECTaHOBKH.

YK-1
[K-2

Kontpons
Hast
pabora,
KOJUIOKBH
yM, TEcT,
pedepar.

Tema 2.3. bunom Herorona.

YK-1
[K-2

Kontpons
Hast
pabora,
KOJUTOKBH
yM, TecT,
pedepar.

Tema 2.4. KomOuHaTOpHBIC 331291

VK-1
[K-2

KonTpons
Hasi
pabora,
KOJIOKBH
YM, TeCT,
pedepar.

Tema 2.5. KoMOrHAaTOpHBIE TOXKAECTBA

VK-1
[K-2

KonTpons
Hasi
pabora,
KOJIOKBH
YM, TeECT,
pedepar.

Paznen 3. YpaBHeHHs 1 HEpaBEHCTBA

Tema 3.1. DnemeHTapHbIe PyHKIMU

VK-1
[K-2

KonTpons
Hasi
paborta,
KOJUIOKBU
YM, TECT,
pedepar.

Tema 3.2. ToxxecTBeHHbIE IPeOOpa30BaHUS
BBIPAKEHUI

YK-1
[K-2

KonTpons
Hast
pabora,
KOJUIOKBU
yM, TecT,
pedepar.

Tema 3.3. YpaBHEeHHS U HEPABEHCTBA.

VK-1
[K-2

Kontposns
Hasi
pabora,
KOJUIOKBU
YM, TECT,
pedepar.

Tema 3.4. TpuronomeTpust

VK-1
[K-2

KonTpons
Hast
paborta,
KOJUIOKBH
YM, TECT,
pedepar.

Tema 3.5. 3agaun ¢ mapameTpamu

3,7

5,7

VK-1
[K-2

KonTpons
Hast
paborta,
KOJUIOKBH
yM, TecT,
pedepar.

dopma NpOMEKYTOUHOM aTTECTAUU

0,3

YVK-1
IK-2

3auer




(3auer)

Bcero 3a cemectTp: | 36 16 20 72

[Tnane! mpoBeeHUs yueOHBIX 3aHATUN OTpaskeHbl B MeToanyecknx marepuanax (IIpunoxenne

1).

6. KoHTpoJib KauecTBAa 0CBOEHUS AU CHUIITTUHBI
KoHTponb kadecTBa OCBOEHHUS y4eOHOrO0 Marepualia Mo AWCIHUILIUHE MPOBOAUTCA B (dopMme

TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M IIPOMEXKYTOUHOM aTTecTalii B cooTBeTcTBUM ¢ «llonoxeHuem
0 ¢opMax, MEPUOJUIHOCTH U TMOPSAIKE TEKYIIETO KOHTPOJIS YCHEBAEMOCTH M IMPOMEKYTOUHOU
arrectanuu oOy4varonuxcss B ['bOY BO Harl'Y», «llomokeHueM O pPEeHTHHTOBOM CHCTEME ydeTa
y4eOHbIX nocTrxkeHuit ctynentoB B '[bOY BO UurT' Yy».

Jns arrecraumu OOy4aromMXcs Ha COOTBETCTBUE HX IEPCOHAIBHBIX JIOCTHXKEHUI
TpeOOBaHUSIM 00pPa30BATEIBHOM MPOrPAMMBI HCIHOJB3YIOTCS OIICHOYHBIE MAaTepHajabl TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH U TpoMeKyTouHOM aTTectanuil (IIpunoxenue 2).

YpoBeHb chOPMUPOBAHHOCTH KOMIIETEHIIUHU
copMupoBaHa copMupoBaHa copmMupoBaHa
He chopMupoOBaHA (hoprip (hoprmp (poprrtp
YaCTHYHO B 11€JIOM MOJTHOCTBIO
«He 3auTeno» «3auTeHo»
«HeynosJjierBopuTe)
A LHO» P «Y10BJIETBOPUTEIHLHO» «Xopomuio» «OTINYHOY»
Onucanue KpuTepueB OLEHUBAHUS
OOyuaromuiics OO6yuarommuiics OOyuaromuiics OOyuaromuiics
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JTEMOHCTPHUPYET:




- CYILLIECTBEHHBIE
poOesTbl B 3HAHUAX
yueOHOTo MaTepHaa,
- IOy CKAaloTCs
MPUHITUTTHATHHBIE
OIMOKY TIPH OTBETE
HA OCHOBHBIC
BOIIPOCHI OmIIeTa,
OTCYTCTBYET 3HaHUE
Y TIOHUMaHue
OCHOBHBIX ITOHSTUH U
KaTeropuii;

- HeTIOHUMAaHHE
CYLIHOCTH
JIOTIOJTHUTETTHHBIX
BOIIPOCOB B paMKax
3aJaHuil Onera;

- OTCYTCTBUE YMEHHUS
BBINOJTHATH
MPaKTUYECKHE
3aJIaHus,
MPeyCMOTPEHHBIE
IIPOrpaMMOit
JCLUTUTMHBI,

- OTCYTCTBHUE
TOTOBHOCTH
(crocoOHOCTH) K
JUCKYCCHH U HU3Kast
CTEIICHb
KOHTAKTHOCTH.

- 3HAHUS
TEOPETHUYECKOTO
Marepuana;

- HETOJIHbIE OTBETHI Ha
OCHOBHBIE BOIPOCHI,
OIINOKHU B OTBETE,
HEJI0OCTaTOYHOE
IOHUMAaHHE CYLUTHOCTH
M3JIaraeMbIX BOIIPOCOB;
- HEYBEpPEHHBIE U
HETOYHBIE OTBETHI HA
JIONOJTHUTEIIbHbIE
BOIIPOCHI;

- HEJI0CTaTOYHOE
BIIQJICHUE JIUTEPATYPOH,
PEKOMEHJOBaHHOM
IIPOrpaMMOi
JUCLUTTUHBI,

- ymeHue 0e3 rpyOnIx
omuOOK perniaTh
NPAaKTUYECKHE 3a/1aHHS.

- 3HaHUE U
MMOHUMaHUe
OCHOBHBIX
BOIIPOCOB
KOHTPOJIUPYEMOTO
o0bema
MIPOrPaMMHOI0
Mmarepuarna;

- TBEp/IbIC 3HAHUS
TEOPETUYECKOTO
Marepuana.

- CIIOCOOHOCTD
yCTaHaBJIUBATh U
OOBSICHSITH CBSI3b
MIPAKTUKU U
TEOPUH, BBISBIISITD
IPOTUBOPEUHS,
poOJIEMBI U
TEHACHIINH
Pa3BUTHS;

- IPaBWIbHBIC U
KOHKpETHbIE, 6e3
rpyObIX OIMOOK,
OTBETHI HAa
MOCTaBJICHHBIC
BOIIPOCHI;

- YMEHHE peniaTh
NpaKTUYECKUe
3a/IaHus], KOTOPhIE
cleayer
BBITIOJTHUTB;

- BIIaJICHUE
OCHOBHOM
JIUTEPATypPOH,
PEKOMEHI0BaHHOM
MIPOrpaMMOM
JVCLIUTUTHHBI,
Bo3moxHBI
HE3HAYUTEIIbHbIC
HETOYHOCTH B
pacKpheITUA
OTJICTTHHBIX
MOJIOKEHUM
BOMNPOCOB OuJera,
MIPUCYTCTBYET
HEYBEPEHHOCTbH B
OTBETaxX Ha
JIOTIOJTHUTEIIbHBIE
BOITPOCHI.

- ry0okue,
BCECTOPOHHHE H
apryMEHTHPOBAaHHBIC
3HAHUS
MIPOTPaAMMHOTO
MaTepuana;

- OJIHO€ TIOHUMAaHHE
CYIIHOCTH U
B3aUMOCBSI3U
paccMaTpruBaeMbIX
MIPOLIECCOB U
SIBIICHHI, TOUHOE
3HAHHE OCHOBHBIX
MOHATUI B paMKax
00CyX1aeMbIX
3aJlaHMI;

- CIIOCOOHOCTh
YCTaHABIIUBATh U
OOBSACHATH CBSI3b
MPAKTUKHU U TCOPHH;
- JIOTUYECKU
MOCJIeI0BaTEIIbHEIC,
CoZIepKaTebHEIC,
KOHKPETHBIC U
MCYCPITBIBAIOIIINE
OTBETHI HA BCE
3aJlaHus OMJIeTa, a
TaKXKe
JIOTIOJTHUTEILHEIE
BOMPOCHI
IK3aMEHATOPa;

- YMEHHeE peniaTh
MPaKTUYECKHE
3a/1aHuS;

- HAJIM4YHe
COOCTBEHHOM
000CHOBaHHOM
MTO3HUIUH T10
00CyX/1aeMbIM
BOTIPOCAM;

- cBoOOHOE
HCIIOJIE30BAaHHE B
OTBETax Ha BOMPOCHI
MaTepHaJioB
PEKOMEHI0BaHHOM
OCHOBHOH U
JIOTIOTHUTEIIHHOM
JUTEPATyPHI.

7. Y4eOHO-MeTOaAuYecKoe o0ecnmeyeHne TUCIMIIIMHbI
Y4eOHo-MeToanuecKoe obecredeHne JUCIUTITNHBI BKII0YaeT pabouyio MporpaMmy
JTUCIUTIITNHBI, METOUYECKHNE MaTePHaIIbl, OIICHOYHBIC MaTEPHAIBI.




[TonHpIi KOMIUIEKT MeTOIMYECKUX JOKYMeHTOB pazMmeiieH Ha DMOC I'bOY BO Hurl'Y.

Y4ebHo-MeToInuecKoe 00ecreyeHre CaMOCTOSTENIbHOM PaboThl 00yJaromuXcs BKIIOYAET:
y4eOHHMKH, Y4eOHBIC TTOCOOHS, AIEKTPOHHBIE 00pa30BaTeIbHbIC PECYPCHI, METOIMYECKHE MAaTEPHAIIBI.

CamocrosarenbHas paboTta oOyvaromuxcs siBisieTcst (opMON OpraHu3anuyd 0O0pa3oBaTEIbHOTO
nporiecca 1Mo JUCIHUIUIMHE W BKIIOYACT CICIYIOIIUE BHIBI JCATEIBHOCTH: MOKUCK (TI0100p) U 0030p
HAyYHOH M y4eOHOH JIUTEpaTyphl, JIEKTPOHHBIX HCTOYHHKOB HH(OpPMAIMU 1O H3y4aeMoil Teme;
paboTa ¢ KOHCIIEKTOM JICKIMi; COCTAaBJICHHE IUIaHA W TE3MCOB OTBETAa; IOATrOTOBKa pedepara;
MOJTOTOBKA K MPAKTUYECKUM; MOJTOTOBKA K 3a4€Ty; MOJArOTOBKA K YK3aMEHY.

8. IlepeyeHb OCHOBHOI U I0NOJTHUTEIBHON y4eOHOI JIuTepaTyphl

OcHognas numepamypa.

1) Anronos, B. U., Konenesuy, ®.1. DnemMenTapHas MareMaTuka JJis IEPBOKYPCHUKA!
Yyeobnoe nocodue. — CI16.: U3gatenberBo «Jlanby, 2013. — 112 ¢. OBC «JIAHb». — Pexxum noctyma:
https://e.lanbook.com/book/5701c.

2) HUcaes, 1.M. DnementapHas MmareMaTuka (AOMOJHUTEIbHbBIE TJIaBbl ITAHUMETPHH):
yuebnoe nocodue/ I.M. Ucaes, A.B. Kucnummn. baprayn: Antl'T1Y, 2015. 117 c¢. 3bC «JIAHb». —
Pexxum noctyna: https://e.lanbook.com/book/112173

HononnumenvHas aumepamypa:

1) JIyury K.H. OcHOBHbIE METOIbI PELICHHUS 3a/1a4 110 dieMeHTapHoi MaTtemaTuke / K. H.
Jlynry, E.B. MakapoB. — M.: ®usmanut, 2015. - 336 c. / HaunoHanpHast 21eKTpoHHast OMOIHOTEKa
(HOB). — Pexxum nocrtyna: http://u36.pd/catalog/000199 000009 007906918/

2) Maremaruka: sxkcnpecc / T. M. Bunorpanosa [u ap.]. — M: Dkemo, 2011. - 238 c. //
Harmonanbsuas snextponnas 6ubnnoreka (HObB). — Pexxum noctyna:
http://H36.pd/catalog/000199 000009 004915054/

3) [Mabynun, M. . Marematruka: nocobue / M. U. lllabynun. — M.: bunowm.
JIabopatopus 3Hanuit, 2012. - 694 c. // HatmonasbHas snektponnas 6ubimmoreka (HOB). — Pexum
nocryna: http://a36.pd/catalog/000199 000009 007485039/

Ilepuoouueckue uzdanus:

1) KBanT. — Pexxum nocryna: http://www.kvant.info/old.htm

2) Maremaruka B BoiciieMm obpazoBanuu // D5C «JIAHb». — Pexxum nocryna:
https://e.lanbook.com/journal/2368#journal_name

3) Marematuka B mkoje. — 2008-2018. - Ne 1-10.

4) [prnoxxeHre MaTeMaTHKK B 9KOHOMUYIECKHX U TEXHUYECKHX uccienoBanusx // DBC
«JIAHb». — Pexxum nocryna: https://e.lanbook.com/journal/2395#journal_name

Hnmepnem-pecypcwl:

9BbC

1. OBC «HanmonanbeHblii nppoBoii pecypc «Pykont». https://rucont.ru/

2. OBC «JIanby. https://e.lanbook.com/

3. HaunonanbHast sanexktpoHHas 6ubnuorexa (HOB). https://H36.pd

4. 3BC «Opaiit» https://biblio-online.ru/

5. OBC «Aiidykce.py.» https://ibooks.ru/nome.php?routine=bookshelf

6. OBC byk on maiim. http://book-online.com.ua/

0P

1. EauHoe OKHO J0CTyTa K o0pa3oBaTeabHbIM pecypcam. http://window.edu.ru/catalog/

2. Cnosapu u sunkonenuu. https://dic.academic.ru/

3. Ilemarornyeckas mactepckas «IlepBoe ceHTsOps». https://fond.1sept.ru/

4. denepanbHbIA IEHTP MHYOPMALIMOHHO-00Pa30BATENBHBIX PECYPCOB.
http://fcior.edu.ru/catalog/srednee_obshee

5. Caiit Equnoii komnekunu mudpoBeix 00pazoBarenbHbIX pecypceos. http://school-
collection.edu.ru/

6. HayuHnas snexTponHas oubsimoreka eLibrary.ru. https://elibrary.ru/

7. «Hayunast anextponHast onbianoreka «Kubdepnenunkay. https://cyberleninka.ru/



https://e.lanbook.com/book/5701
https://e.lanbook.com/book/112173
http://нэб.рф/catalog/000199_000009_007906918/
http://нэб.рф/catalog/000199_000009_004915054/
http://нэб.рф/catalog/000199_000009_007485039/
http://www.kvant.info/old.htm
https://e.lanbook.com/journal/2368#journal_name
https://e.lanbook.com/journal/2395#journal_name
https://rucont.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://ibooks.ru/home.php?routine=bookshelf
http://book-online.com.ua/
http://window.edu.ru/
http://window.edu.ru/catalog/
https://dic.academic.ru/
https://dic.academic.ru/
https://fond.1sept.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/catalog/srednee_obshee
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://elibrary.ru/projects/subscription/rus_titles_free.asp
https://elibrary.ru/
https://cyberleninka.ru/

8. N'ocynapcTBeHHas myOanyHas HAyIHO-TEXHUYEcKass ononmoreka Poccun. Pecypcesr
OTKphITOTO NocTyma. http://www.gpntb.ru/elektronnye-resursy-udalennogo-dostupa/1874-1024.html.

9. Enunast mudpoBas KOJUIEKIUS NEPBOMCTOYHUKOB HAYYHBIX pa0OT yI0CTOBEPEHHOTO
kadyecTBa «Hayunslit apxusy. https://HayunsiiiapxuB.pg

10. DnexTponHas 6a3a TaHHBIX YHUBEpcUTeTCKas nHpopManronHas cucrema Poccust (YUC
POCCHA)

11. bubnuoreka akagemuu Hayk (BAH). Pecypcel oTkpbITOTO HOCTYTIA.
http://www.rasl.ru/e_resours/resursy_otkrytogo_dostupa.php

9. MaTepuajbHO-TeXHHYECKOE 00ecnedeHne TUCHHIIUHBI

3aHsTHs, TEKYIIUNA KOHTPOJb YCIIEBAEMOCTH U MPOMEKYTOUYHAsI aTTECTAlUsl MO JUCIUILINHE
MPOBOSTCS B YUCOHBIX ayJUTOPHUSLX, YKOMIUIEKTOBAHHBIX THIIOBOM MeEOENbI0 JJisi 00ydaroumxcs U
npenojaBaresnsi, TEXHUYECKUMU U MYJIbTUMEIUHHBIMU CpPEACTBAMH OOY4YEHHUS, BKIIOUEHHBIMH B
JIOKAJIBHYIO CETh BY3a U C JIOCTYIIOM K MH(POPMAIIMOHHEBIM pecypcaM cetu HTepHeT.

PabGoune Mecta st caMOCTOSITENIbHOM pabOThl OO0YYarOUIMXCsS OCHAIICHBbl KOMITbIOTEPHOM
TEXHUKOW C TOJIKIIOYeHHEM K ceth VHTepHeT W o0ecreueHbl JOCTYIIOM B 3JCKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTEIbHYIO CpEAy By3a.

KommbrorepHoe 0060py10BaHHE UMEET COOTBETCTBYIOIIEE JIMIIEH3NOHHOE TTPOrPAaMMHOE
o0ecrieueHue:

1. ITakeTr mporpammHoro obecreuenus oomiero Haznauenus Microsoft Office (MS Word, MS
Microsoft Excel, MS PowerPoint).

2. Adobe Acrobat Reader.

3. bpaysep (Internet Explorer, Mozilla Firefox, Google Chrome, Opera u ap.).

4., TIporpamMmma TecTupoBaHusi AWpeH.


http://www.gpntb.ru/elektronnye-resursy-udalennogo-dostupa/1874-1024.html
http://www.rasl.ru/e_resours/resursy_otkrytogo_dostupa.php

Pabouast nporpamMma 1o JUCHUILUTHHE «DJIeMEeHTAPHAsi MaTeMaTHKA» COCTAaBJIeHAa B COOTBETCTBUH C
tpeboBanusmu O@I'OC BO no nanpasnenuto noarorosku 44.03.01 ITegarornueckoe oOpa3oBanue
Maremaruka

IIporpammy cocraBuiI:

Cr.mpeniogaBatens kadenpe «Maremarnyeckuit ananus» Temupxanosa Jlonura PycrnanoBaa

[Tporpamma ogoOpeHa Ha 3acenannu Kadeapsl «MaTeMaTHUeCKHid aHaIN3»
[TpoTtokomn Ne6 ot «27» espans 2025

[Tporpamma omoOpeHa Y4ueOHO-METOIMUECKUM COBETOM (PH3UKO-
MaTeMaTHYecKoro (akyynbreTa
[Iporoxoin Ne 7 ot «13» mapra 2025 1.



Hpunioxenne Nel

OueHoyHbIe MATEPUAJIBI 110 TUCHUILIUHE
«DJIEeMEeHTAPHAS MATEMATHKA)

1. OueHovHbIe MATEPHAJIBI ISl TEKYIIETr0 KOHTPOJIsI

1.1. TecToBble MaTepUAaJIbI
Paznen 1. Apudmernka.
(mecmosvie 3a0anust)

1. W3 paHHBIX YHCeJ BHIOEPUTE YUCI0, KOTOPOE AeJUTCH Ha 3 M Ha 5.

A) 4060;
B) 1008
C) 8160
D) 1001
E) 2002
2. Kakyro mudpy HyKHO IOCTaBUTh BMECTO * B yucie 7*52, 4ToObI MOTYyUYEHHOE YHUCIIO ASNUIOCh
Ha 9?7
A) 4
B) 1
C) 8
D) 7
E) 2
3. Kakyto mudpy Hy)HO npunmcaTh K 9ucity 15 cripaBa u ciaeBa, 9TOOBI TOIYYHIIOCH YUCIIO,
nendmeecd Ha 9
A) 3
B) 6
C) 9
D)1
E) 5

4. Tpu uudpsl nATU3HAYHOTO YKCIa - yeTBepku. HaliguTe 310 uKciio, 3Has, 4To OHO AeTUTCs 0e3
ocrarka Ha 315.

A) 41445

B) 44145

C) 44415

D) 44545

E) 54445

5. Kakuwm sBnsiercs uucio 89?

A) TlpocTem

B) CocraBHbIM

C) He tem u He npyrum

6. BwiOepere u3 umcen cocrasueie : 7, 5, 8, 12, 17, 39, 71, 84, 93

A) 8,12, 39, 84, 93

B) 8,12,71, 84,93

C) 8,12,39,71, 84,93

7. Bwibepere u3 uncen npocteie: 13, 15, 18, 43, 169, 217, 231, 412

A) 13,43, 231

B) 13,15, 43


http://uchit.rastu.ru/tests/priznaki-delimosti-variant-2.html#5177a699f412459d3f000012

C) 13, 43



8. Kakwue npocTsie urciia SBISIOTCS peleHreM HepaBeHeTBa: 7 < X < 37 ?

A) 11, 17,19, 23, 29, 31
B) 11, 13, 17,19, 23, 29, 31
C) 11,13,17,19, 29, 31

9. Kakue coctaBHbIE YHCIa SABISIOTCS pelIeHHEeM HepaBeHcTBa: 4< X < 35 ?
A) 6,8,9,10, 12, 14, 15, 16, 18, 20, 21, 22, 24, 25, 26, 27, 28, 30, 32, 33, 34
B) 6, 8,9, 10, 14, 15, 16, 18, 20, 21, 24, 25, 26, 27, 28, 30, 32, 33, 34

C) 6,8,9, 12, 14, 15, 16, 18, 20, 21, 22, 24, 25, 26, 27, 28, 30, 32, 33, 34

10. IIpocToe yncao yMHOXKHUIN caMo Ha ceOst u oTHsuH 8. B pesynprate momyuniu 41. Kakoe 3to
IIPOCTOE YUCII0??

A) 5

B) 7

C) 9

11. CocTaBHOE YHCIIO CIOXKHWIIH C CAMUM CO00M pa3aenuin Ha 3. B urore moay4dmiocsk yucio 24.
Kakoe 3T0 cocTtaBHO€E unciio?

A) 34

B) 38

C) 36

12. Kakne uupsl MOKHO TOCTAaBUTh BMECTO 3BE3A0YKH, 4T0O0BI uncio 2378* nenmnock 0e3 ocTarka
Ha 3:

Al

B) 3

C)5

13. Kakue nupsl MOKHO IMTOCTaBUTHh BMECTO 3BE37I09YKH, YTOOBI yrcio 2378* nenmminoch 6e3 octaTka
Ha 5:

A) 5

B) 7

C) 12

14. Kakue uupsl MOKHO TOCTAaBUTh BMECTO 3BE30YKH, 4TOOBI uncio 2378* nenmmock 6e3 octaTka
Ha 9:
A) 7
B) 9
C) 6
Pazgen 2. Komonnaropuka
(mecmosvie 3a0anus)

1. KomOuHaTOpHUKOM Ha3bIBAETCS:

A) pa3zen MaTeMaTHKH, U3y4aroluii CBONCTBA YHCET;

B) paznen mareMaTHKH, U3ydaroUui (yHKIUHY;

C) pa3nen MaTeMaTUKH, U3y4Yaroluil yIIOps10UE€HHbIE MHO)KECTBA;
D) pa3nmen MaTeMaTUKy, MIMEIOIINI IPUKIIAIHON XapakTep; E)

paszen KHOepHETHKH.



2. W3 25 cnopTcMEeHOB TpeHep JOKEeH 0TOOpaTh KOMaHy U3 YEThIpEX YEeIOBEK JIJIS y4acTHs B
4yeTbIpexdTanHoi 3cradere. CKOIBKUMH CIIOCOOAMU OH MOKET 3TO CIENaTh, €CIIU EMY TaKkKe
HE00X0IMMO y4ecTh MOPSAA0K mpobera 3TanoB 3ctadeTsi?

A) 25400
B) 303600
) 400800
D) 102000

3. s mexypcTBa 1o MIKOJIE HAJI0 BBIICTHUTD U3 KJIacca TPEX JCBOYCK U JIBYX MaJIbUHUKOB.
CKOIBKAMHU CIIOCOOAMH 3TO MOKHO CJlIeJaTh, €CIIH B Kiiacce y4darcs 15 neBodek u 17

MaJIbYUKOB?
A) 44900

B) 61880
C) 23890
D) 69000
4. B mxonsHOM Oydere nmpomaércst 5 BUIOB MHPOKKOB € PA3INIHBIMA HAYMHKAMHU. Y YEHUK XOUET
KyIHTb JiBa MUPOKKaA € pa3auuHoi HaunHKoM. [locTpoiite depeso 6osmodicnbix sapuanmos
BbIOOpa TMapbl MUPOKKOB YIeHUKOM. CKOIBKHMHU CIIOCOOaMH MOYKHO 3TO CIIENIATh?
Otger:
5. Uz mudp 1,3, 5 cocraBunm qBy3HAYHBIE YHCIIA, UCTIONB3YS B 3aIIMCH YUCIIA KAKAYIO U3 HUX HE
6osee ogHOro pasa. [locraBbTe B COOTBETCTBHE CTOJNOIY (IIPaBOMY) BEPHOE YTBEPXKIECHUE U3
JIEBOTO CTOJIOIA.

1) 13 A. Hanbonp1iee u3 BO3MOXKHBIX YHCEI
2)15
3)31 b. Haumenpiee u3 BO3MOKHBIX YHCET
4) 35
5) 51 B. He saBnsiercs ABy3HauUHbIM YHCIIOM
6) 53
7) 55
8) 3
A b B

6. CxoabKuMH crioco0aMH MOKHO Ha3HAYUTh JBYX ACKYPHBIX U3 27 yUCHUKOB?

Ortser:

7. .Bkade nmpennararor 7 BUIOB MAPOKHBIX U 3 BUJA COKOB. CKOJTBKUMHU CITIOCOOAMH TTOCETUTEITh
MOJKET CZeNaTh 3aKa3 U3 OJHOTO MUPOKHOTO U 0J1HOTO coka. [locTpoiite depeso 6osmodrcHbix
sapuanmos 3akaza? CKOJbKHUMH CIIOCOOaMH MOHO 3TO CAENaTh?

OTBeT:
8. M3 mudp 2, 4, 8 cocTaBwm qBy3HAYHBIC YUCIIA, HCIIOJIB3YSI B 3aIMMCH YHCIIa KOKAYIO U3 HUX HE
6osee omgHOro pasa. [locTaBpTe B COOTBETCTBUE CTONOIY (MPaBOMY) BEPHOE YTBEPKICHUE U3
JIEBOT'O CTOJIOIA.

1) 22 A. HanbompIee n3 BO3MOKHBIX YHCETT



2) 24

3) 28 b. HaumenbI1iee u3 BO3MOYKHBIX YHCEIT
4) 42
5) 48 B. He sBisieTcst ABy3HAYHBIM YUCIIOM
6) 82
7) 84
8) 4

Ortser: A b B

9. IIpu Bcrpede 10 ManbunKoB 0OMEHSITUCH pyKOTTOKaTHAMU. CKOJIBKO BCEro OBLIO CIEIaHO
pyKonokaTuii?

Ortser:

10. Ha 3aBTpak BoBa MOXxeT BBIOpATh IUTIOLIKY, MPSTHUK, KEKC WA OyTepOpoO/I, a 3alHUTh UX YaeM,
kode unm keupoM. CKOJIBKO BApUAHTOB 3aBTPaka MOXKET COCTaBUTh BoBa?

11. CxonbKO pa3NuYHbBIX ABYX3HAYHBIX YHCENl MOXHO 3amucarh, UCHOJb3Yys 1mudpsl 2, 7, 9, ecnu
(PBI B 3THX YKCIaX MOTYT IIOBTOPATHCS?
A) 3
B) 6
C) 8
12. ITpu BcTpeue 8 mpusTeneli 0OMEHSUTHCh pyKOMOKaTHsIMHA. CKOJIBKO BCEro ObUIO CAETaHO
pyKonoxatuii?
A) 56
B) 8
C) 28
13. CkonbkuMH crocobamMu M3 Kiacca, B KoTopoM yuaTcss 30 IIKOJIBHHMKOB, MOXKHO BBIOpaTh
KaluTaHa KOMaH bl JUISl MATEMaTUIECKIX COPEBHOBAHHIA U €TO 3aMECTHTES?
A) 870
B) 780
C) 60
Pazgen 3. YpaBHeHuUs1 M HepaBeHCTBA
(mecmosvie 3adanust)

1. Yro Ha3pIiBaeTCs ypaBHCHHUEM?
A) YucnoBoe paBeHCTBO
B) PaBeHcTBO, y KOTOPOTO HET peLICHUS

C) JloxxHO€ paBeHCTBO

D) [IBa BeIpaykeHus1, CBA3aHHbBIC MKy cO00M 3HAKOM paBeHCTBa E)

PaBeHcTBO, cofepxaliiee Hen3BeCTHbIE OyKBEHHbIE IIEPEMEHHBIE
2. Kakoe ypaBHeHHE Ha3bIBACTCS 1EITBIM?

A) D10 ypaBHEHHE, COCTABICHHOE U3 IIEJIbIX BBIPAKEHUI;
B) YpaBHenue, coctaBieHHOE U3 APOOHBIX BBIPAKEHUI
C) YpaBHeHHeE C MOTOKUTEIBHBIM JPOOHBIM KO3 PHUIHEHTOM



D) VpaBuenue, coxaepikaiiee OTpUIaTeabHbIe KO3()OUIIHMEHTHI
E) YpaBuenue, coaepxaiiee KO3QPUIUEHTHI C TPOTHUBOMOIOKHBIMU
3. Kakwue ypaBHeHUs Ha3bIBAIOTCS PAaBHOCUIBHBIME?
A) YpaBHeHUS C OJMHAKOBBIMU PELICHUSIMU
B) YpaBHeHus ¢ 10JI0KUTENBHBIMU KOPHIMU
C) YpaBHeHUs ¢ MPOTUBOIOJIOKHBIMU 3HAKaMU Y KOpHEH
D) YpaBHeHus ,c pa3IuuHbIME KOPHIMH
E) YpaBHenus ¢ kopHsimMu B «K» pa3 MeHbIIIe, IPYT JApyTa
4. Yto Takoe TOXIeCTBO?
A) PaBeHCTBO, cocTosiIiee U3 HepeoOpa3yeMbIX BEIPaKEHUI
B) PaBencTBo, cripaBeisinBoe Ipy BCEX 3HAUECHUAX [IEPEMEHHON
C) [Ba BrlpakeHUs, COeTUHEHHBIE MKy OO0 3HAKOM paBeHCTBA
D) HoBoe paBeHCTBO, MOIYYSHHOE MTPH IPEOOPA30BaHIH BHIPAKEHUN
E) PaBeHcTBO, mprHUMaeMble pa3IMyHbIe 3HAYCHUS ITPH JTIOOBIX 3HAYCHUSIX TIEPEMEHHOM
5. Yro Takoe HEpaBEHCTBO?
A) OT0 paBHBIE IBA BBIPAKECHUS
B) /IBa BeIpaxxeHUs1, COeIMHEHHBIC 3HAKOM HEPAaBEHCTBA
C) [1Ba BbIpakeHHsI, COSTMHEHHBIM 3HAKOM PaBEHCTBA
D) BelpaxeHue, 3HaueHHE IEPEMEHHON KOTOPOro He yunuThiBaeTcs E)
JIBa BeIpakeHUsI, pa3HOCTh KOTOPOT'O paBHA HYJIO
6. Kakue ypaBHEHUS Ha3bIBAIOTCS PAllMOHATLHBIMU?
A) YpaBHenus ¢ 1poOHbIME KO3 pHUImeHTaMu
B) YpaBHenus, npuHUMaeMble 11eJIble 3HAYCHUS
C) YpaBHeHue B BUIE IpOOH, YUCIUTENb U 3HAMEHATENb KOTOPOTO COJIEPKHUT NEPEMEHHYIO
D) YpaBHeHue, 3HAMEHATEb KOTOPOTO MOCTOSTHHOE YKciIo E)
VYpaBHeHUE, YUCIUTENb KOTOPOTO PABEH HYIIIO
7. llpu pemieHnun paulOHAIbHBIX HEPABEHCTB; HAa/10 HAUTH
A) 3nauenue «X», 0003HAYAIONINX W YUCITUTEIb, U 3HAMEHATEIb B HYJIh
B) 3nauenue «X», 0003Ha4YaIONUMX U YUCIUTENb, U 3HAMEHATEIb B TOCTOSIHHOE YHCIIO0
C) JIroOble 3HaUeHUs1 NEPEMEHHOM
D) 3nauenue «X», 0003HaYAIONIMX 3HAMECHATEINb B HYJIb E)
OTtpunarenbHble 3HAYSHUSI IEPEMEHHON
8. UTo 3HAYMT pelIUTh HEPABEHCTBO?
A) Haiitu mro0oe 3HaueHue nepeMeHHon
B) Haiitu Bce ero 3HaueHus
C) Haiitu ocobble perieHus
D) Haiitu nosioxuTenbHbIe 3HaYeHHs TepeMeHHoi E)
Haiitn oTpuniatesnbHble 3HAYEHUS IEPEMEHHON
9. Yro Ha3bIBaeTCs UPpaALMOHAIBHBIM YpaBHEHUEM?
A) YpaBHeHUE C IEpEMEHHOH B HATYpPaJIbHOM CTENIEHN
B) YpaBuenue, mepeMeHHast KOTOPOTO HE COJEPIKUTCS MO 3HAKOM KOPHS
C) YpaBHeHue Cc NepeMEHHON B IIOKA3aTENE KOPHS
D) YpaBHeHue ¢ iepeMeHHOi nepe; 3HakoM KopHs E)
VYpaBHEHHE ¢ IEPEMEHHOM 110/ 3HAKOM KOPHS
10. Yro Takoe cuctema ypaBHECHHIA?
A) YpaBHEHHS C pa3IUYHBIMH PELICHUSIMH
B) Heckonbko cOBMECTHO paccMaTpUBaeMbIX YpaBHEHHM
C) YpaBHeHus, pemieHns KOTOPbIX pacCMaTPUBAIOTCS OTAEIBHO
D) Pertienuie oHOTO ypaBHEHUS HE SIBIISICTCS pelieHueM apyroro E)
VYpaBHEHMUS], pEILIEHUST KOTOPBIX HET
11. PaBHOCHIBHBIE cCTEMBI. UTO 3TO Takoe?
A) CucteMbl ¢ TOJIOKUTEIIBHBIMHA PEIICHUSIMA



B) Cucremsl ¢ MpOTUBONIONOXHBIMHA 3HAYCHUSIMH PEIICHUIA
C) CucreMsl ¢ OAMHAKOBBIMU PELICHUIMHU
D) Cucremsl ¢ pa3TMyHBIMU 3HAYCHUSMH PEIICHHSIMH
E) Cucremsi ¢ pemennsimu o1HOTO B «K» pa3 0osbliie pemmennii Ipyroro
12. Kakue ypaBHEHUS HA3bIBAIOTCS IPHUBECHHBIMU ?
A) YpaBHEHHUSI C TOJIOKUTEIHHBIMHA KO DUITHCHTaAMH
B) YpaBHenus ¢ npo6HbIME KO3 PHUITMEHTAMH
C) YpaBHeHUs ¢ MOBTOPSIOMUMHUCS KOdhDHuImeHTaMmu
D) YpaBHeHuUs ¢ HAUBBICIICH CTENICHBIO, YIEH KOTOPOTro uMeeT KoddduinenT, paBHblii enuamie E)
VYpaBHeHMe ¢ 1eabIMU K03 hULIeHTaMu
13. bukBanparusie ypaBHeHus. Kak onu pemrarorces?
A) Kasx/plif ulieH YpaBHEHHS JeJIAT Ha X2
B) Kaxiplii uneH ypaBHEHHUs I€/IAT Ha X*
C) Kasx/plif ulleH ypaBHEHHUS AT HA X°
D) Kaxnplii 4iieH ypaBHEHHUS JEIST Ha CBOOOAHBIN wieH E)
VYpaBHEHME NPUBOJAT K KBaIPaTHOMY YPAaBHEHHIO
14. Meton «MHTEPBAJIOBY 3TO:
A) Crioco6 Hax0XKJIEHHs «y3JI0BBIX» TOYEK
B) Pemienne HepaBeHCTB pa3iioKEHUEM €r0 Ha MHOXKUTEIH
C) Pemienue HepaBeHCTBA € y4ETOM IPOMEKYTKOB 3HAKOIIOCTOSHCTBA
D) Peuienre HepaBeHCTBA, YUUTBIBAsI OTPULIATEIBHBIC IIPOMEKYTKU
E) Metop pelieHust HepaBEHCTB, YUUTHIBAS MOJIOKUTEIIbHBIE IPOMEKYTKU
15. Kak pemarorcs. OIHOPOJIHbIC ypaBHEHUsA?
A) Bo3BoaaT 00e yacTi ypaBHEHHUs B KBaJpaT
B) [lepemHOXat0T IepeMEHHbBIE
C) CocTaBistoT HOBBIE YPaBHEHHSI U3 IEPEMEHHBIX C OIMHAKOBOW CTENEHBIO
D) 3ameHoit 0/1HOM TIEpEeMEHHOM Yepe3 APYTryio
E) Ilytém nenenus jaeBoi U MpaBOil YacTH HA IEPEMEHHYIO B OOJIbLIEH CTENIEHH
16. Kak permaroTcsi cHCTEMBI OTHOPOIHBIX YPaBHCHHIA?
A) Kaxxioe ypaBHEHHE BBIpaXKaIOT Yepe3 0JIHY MePEMEHHYIO
B) I'padmueckum cnocodbom
C) [IpeoOpasyroTcs mociie BBEACHHS HOBOM MepeMeHHON
D) PerienrieM oTAEIbHO KOXKIOTO YpaBHEHHS CUCTEMBI E)
Pematot, cunras, uro umeercs peuenue (0;0)
17. Kak pemarorcss CHMMETPUYHBIE CUCTEMBI?
A) IlyTéM 3amMeHBI TEPEMEHHOI
B) Kaxxnoe ypaBHeHuMe peraeTcs OTASIbHO
C) Haxoaurcs ol1ee perieHue
D) BepyT 00beinHeHue perieHuii cucteMbl E)
bepyt pemienne oqHOro U3 ypaBHEHHUM
18. Yo 3HAYUT pemnuTh COBMECTHO HEPABEHCTBO?
A) Haiitu o0beinHeHne peleHnii HepaBEeHCTB
B) Haiitu nepeceuenue pelieHnii HEpaBEeHCTB
C) Haiitn, anrebpanyeckyro CyMMy perieHHi
D) Haiitu 3naueHus1, 0Opaiiaroiye YucaInuTelb U 3HAMEHATeh B HYJIb E)
Haiitu 3Hauenus oOpararomiye YMcauTeIb B HyIb
19. KakuM crmoco0oM peraroTes pallioHaIbHbIC HEPaBeHCTBA?
A) I'papuueckum ciocobom
B) nyTém npuBeneHus K HEPaBEHCTBY BTOPOU CTETIEHU
C) IlyTém neneHuns 4ucauTelNs Ha 3HAMEHATE b HEPABEHCTBA
D) ITytém pa3noxeHus HepaBeHCTBA Ha MHOXHTENH E)
MeTto10M UHTEPBAIOB



20. Kak permarorcst CHCTEMbI HEPaBEHCTB C OJTHON 3aBUCHUMOM MTEPEMEHOM ?
A) DT0 pelieHrue 0aHOTO U3 HEPABEHCTB
B) D10 pemenne kaxa0ro u3 HEPaABEHCTB
C) OT1o0 006beAMHEHNE pEeIICHUI HEPABEHCTB
D) D10 nepeceuenue perreHnii Bcex HepaBeHCTB E)
OT0 cyMMa BCEX PELIEHUN HEPABEHCTB
21. Kaxk pemratoTcsi ypaBHEHUS CO 3HAKOM «MOJYJIb»?
A) IlpuBeneHnem K KBaJpaTHOMY YPaBHEHHUIO
B) OGe yactu ypaBHEHUsI IPUHUMAIOT KaK MOJIOXKUTEIbHbIE
C) Obe yacTu NPUHUMAIOT KaK OTpULIATENIbHbIE
D) Bo3BoasaT 00¢ 4acTu B KBaIpaT WK YIUTHIBAIOT 3HAKU IPOMEXKYTKOB E)
IIyTéMm pas3nokeHust Ha MHOKUTEIN
22. Kax pemiaroTcsi HEpaBeHCTBa, COJIEprKalllie 3aBUCUMYIO IEPEMEHHYIO TI0Z]  3HAKOM
«MOJZLYJIb»?
A) O6e yacTu MpUHUMAEM KaK TMOJI0KHUTEIbHbIE
B) YpaBHuBaHuEM M0JI0XKUTEIBHBIX U OTPULIATENIBHBIX YaCTEH HEPABEHCTBA
C) YuutbiBas NpOMEKYyTKU 3HAKOIIOCTOSIHCTBA, 3aMMCHIBAIOT HOBOE€ HEPABEHCTBO U PEIIAIOT
D) Pemiarot, He oOpainasi BHUMaHUS Ha 3HAK MOYJIS
23. Uro Takoe anredbpandeckoe BeIpaKeHHE?
A) CoBOKYITHOCTb UHCEll
B) CoBokymnHOCTb JeiicTBUi
C) YucnoBas u OyKBEeHHAs! COBOKYITHOCTh
D) CoBokynHOCTb OyKB
E) Beipaxenusi, cBA3aHHbIE C IOMOIIbIO PA3IMYHbBIX JEUCTBUI
24. Yto Ha3bIBaeTCS CHHYCOM yIJia a?
A} OTHOIIIEHHE OPJIMHATHI BEKTOpa, 00pa3zytomiero ¢ ocbto OX yron a;
B) otHomenue Bektopa, oOpasyromiero ¢ ocbto OX yron a;
C) oTHOIIEHNE HEKOTOPOTO YHCIA K APYTOMY YHCITY;
D) oTHoOmIeHNE aOCIMCCHI BEKTOPA K JJTUHE ATOT0 BeKTOpa; E)
OTHOIIEHHE 3HAaYEHUS YIJIa @K HEKOTOPOMY UHUCITY.
25. Yro Ha3bIBaETCSI KOCHHYCOM yTJia a?
A) oTHOIIEHHE a0CIMCCH BEKTOPa, 00Opasyromero ¢ ocbto OX yron a, K JJIMHE 3TOTO BEKTOPA;
B) oTHOmEHHe opAMHATH BEKTOpa, 00pasyromiero ¢ ockio OX yron @, K JUIMHE 3TOTO BEKTOPA;
C) oTHoOIIEHHE BEKTOpa, 00pa3yrotiero ¢ ocbio OYHEKOTOPhIH yron «;
D) oTHomIEHNE HEKOTOPOTO YKCIIA K APYTOMY YHCITY;
E) oTHOIIEHNE 3HaUEHUS yIla K HEKOTOPOMY YHCITY.
26. UTo Ha3bIBacTCS TAHTCHCOM yTJia a?

A) oTHOMIeHHE abCIMCCHI BEKTOPA, 00pasyroiiero ¢ ocbio OX yron a, K AJIMHE 3TOT0 BEKTOPA;
B) oTHOMIEHME UTMHBI OAHOTO OTPE3Ka K JIJTMHE IPYTroro;

C) oTHOILIIEHNE CUHYCA YTIIa QK €TO0 KOCUHYCY;
D) oTHOIIICHHE CHHYCA yIIa K €r0 3HAUCHUIO;
E) oTHOIIEHHE HEKOTOPOTO YMcIa K IPYTrOMY YHCITY.
27. Uto Ha3bIBaeTCA KOTAHT€HCOM YTJia a?
A) OTHOIIICHHE HEKOTOPOTO BEKTOPa K BEKTOPY JPYTOl BEIIMUUHBI,
B) oTHOmIEHNE KOCHHYCa YTIa K €r0 CHHYCY;
C) oTHOIIEHNE ATMHBI BEKTOPA, 00Pa3yIOIIEro Yroi & K ero 00paTHOMY 3Ha4EHHIO;

D) oTHOmICHKE CHHYCA YTJIa (K TAHTEHCY 3TOro yria ; E)
OTHOIIEHHE ABYX YHCEN.

28. YeTHOU TPUTOHOMETPHUYECKON (DYHKITHH SBIISIETCS:
A) cunyc
B) Tanrenc
C) xocekaHc



D) xocunyc E)
KOTaHTEHC
29. IlokazarenbHOM (QyHKIIMEH HA3bIBACTCS (PYHKITHS:
A) KOoTOpast MOKa3bIBaET BO CKOJIBKO Pa3 OJTHO YUCIIO OOJIBIIE APYTOTO;
B) xoTopast moka3pIBaeT Ha HEKOTOPYIO 001aCTh;
C) koTOpast UMEEeT HEM3BECTHYIO B OCHOBAHHUHU;
D) koTopast UMeeT HEU3BECTHYIO B CTCIICHH;
E) koTopas moka3siBacT Ha 3HAYEHHUE YMEHBIIIAEMOTO.

30. E/Iafm/l pOM3BEACHNE KOpHEH qanHoro ypaBueHus: (x2—x +1)(x2—x —1)=22 A)
e -
B)4
C) V3
D) -4
E)-5

4
31. BeIYnCIMTh 3HAYCHHS BRIPAXKEHUS: 21091627\5) " plogy(2+5)
A)—2
B)-4
C)-2\5
D)4 E)
45
32. Haiiti cymMMy KOpHE# yaBHeHUsI: 4 - 3 — 3¢+l 16. 3¢ 1 = 32w+3
A) =2
B) 6
)5
D)2
E)-6
33. Haiitu cymmy kopueit yaaenust: (Ig(x —1) +1g(11 —x)) - (x2+9) =0
A)3
B)7
C) 12
D) 13
E)6
34. Pemnth HepaBeHCTBO: X2 +\x2<1_

8
A)l
B) -1
2

0)\¢
2

D) -1
8 2

E)\
8

35. Beramcouts: (1,5) — L . —1
23log1253
3|0g1253

A)5
B)3
C) 25
D) 6
E) 10



36.

37.

Haiiti cymmy KopHeii ypaBHerus: V2x —3(3* +27-3*—12)=0
A)3,5

B) 3

C)4,5

D) 2,5

E)5

Pemuts Hepasencto: (x +3)P(x —8)6(x —6)3 >0
A)(—o0;-3) U (6;8) U (8; to0)

B) (3;5 U (7;-9)

C)(2; 6)

D) (-3;0)

E)(-1;1)

Pasznea 3. [lnanumMerpus
(mecmosvie 3adanust)
I'eomeTpus — 3TO HayKa H3yJaroIIas:
A) CcBOICTBA T€OMETPUUECKUX MTOCTPOCHUIA;
B) popmynupoBKy OCHOBHBIX T€OMETPUUECKUX MMOHITUM;
C) akcuoma 1 TeOpeMbl, WJIM OCHOBHBIE TEOMETPUUYECKUE TTOHSTHS;

D) cBoiicTBa pa3nmuuHbIX reomeTpudeckux puryp; E)

2.

MIPOCTPAHCTBEHHBIE BOOOPaKEHUS YEIIOBEKaA.

OKpY>KHOCTBIO HA3bIBACTCS:

A) urypa, umeroas 1Ba KOHLA;

B) durypa, oO6pasoBanHas BpalieHHEM;

C) durypa, cocrosimias ©3 MHOXKECTBA TOUEK, PABHOYIAJICHHBIX OT HEKOTOPOH JTAHHOU TOUKH,
D) dburypa, umeroras ¢ mioCKOCThIO OJIHY TOUKY;

E) ¢urypa, cocrosiimas u3 oAHON TOUYKH, HA3bIBAEMOW LIEHTPaM.

[Tpsimasi, MeroIas ¢ OKPY>KHOCTBIO TOJIBKO OHY OOIIYIO TOUKY U MPUHAUIEKAIIAs! IIOCKOCTH
OKPY’>KHOCTH, Ha3bIBAETCSI:

A) cekyrei;

B) kacarenpHOl;

C) ckpernmBaromeics;

D) npecekaroreii; E)

4.

Onu3iexareil.

OKpy>KHOCTb, Kacaroliasicst OIHON CTOPOHBI TPEYTOJbHUKA U TPOJOKEHHUS IBYX CTOPOH,
Ha3bIBAETCS:

A) BIIUCAHHBIN B TPEYTOJIbHUK;

B) onncanHoO# 0K0JIO TPEYTOJIBHUKA;

C) nexarast psiioM € TpEyTOJIbHUKAM;

D) BHeBIUCaHHAS;

E) Mumo npoxopsast.

OxoJ10 Tpaneuuy MOXHO ONHCATh OKPYKHOCTb, €CITU

A) OKpyKXHOCTb OOJIbILIAS;

B) tpanenus npsmasi;

C) Tpamenus paBHOOOKAS |

D) tpaneuus paBHO 3Has;

E) oxpyxHOCTb, UMEET C HEel OOIIMA JHaMeTp.
[IpaBusIBHBIE MHOTOTPAHHUKH -3TO:

A) ky0 nupamuna;

B) rexcasapa, TeTpasap, rakocasip, 10A€Ka3Ip, OKTadIP;
C) ky0, mapasnienenurne, Mpu3Ma,

D) rekcasnpa, apaasap; BOCMUDIP;
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E)napannenenunen, napanienorpamm, napadoa.

Cdepa — 3T0 MHOXKECTBO TOUEK. .., HAXOIIIUXCS Ha TaHHOM MOJIOKUTEIBHBIM PACCTOSIHUU OT
JTAHHOW TOYKH:

A) MHOXECTBO TOYEK IUIOCKOCTH;

B) MHOX€ECTBO pa3IMYHBIX TOYEK;

C) MHOXECTBO TOYEK OKPY>KHOCTH;

D) MHOECTBO TOUYEK KPUBOM;

E) MHO€CTBO TOUEK MMPOCTPAHCTBA.

durypamMu BpaIlEHUS SBIISCTCS:

A) mwmHIp, KOHYC, map u chepa;

B) xoHyc, yceueHHbII KOHYC, yceUeHHas IMpaMua;

C) npsimoii kpyroBoi UIUHAP, chepa, cheprueckasi MOBEPXHOCTh, IAPOBOIM CEIrMEHT;

D) uwwunIp, KoHyC, map, chepa, yceueHHbli konyc; E)

9.

nmo0ast MpOoCTpaHCTBeHHAs (uUrypa.
l'omoTeTHs NII0CKOCTH -3TO

A) xpacuBas purypa;

B) cBOICTBO CUMMETPUYHOCTH QUTYPBI;
C) uzoOpakeHue Ha MIOCKOCTH;

D) oTo6pakenue miockoctu Ha cebst; E)

10.

4.
A)

5.
A)

3epKaJIbHOE OTpaXKEHUE ceOsl.
[Tnomans npsimoyronsauka ABCD paBHa 15. Haiinure cropony BC npsMOyrojibHUKa, €CIH
H3BECTHO, uTO AB= 5.

A) 10; B) 2,5; C) 3: D) 5.

Paznen 2. CrepeoMerpusi
(mecmosvie 3adanust)

Kakoe u3 cnenyromux yTBepKIeHNN BEPHO?
J00bIe YeThIpe TOUKH JIeKaT B OIHOM MIOCKOCTH; B) m00ble Tpu TOUKHU HE JIeXkaT B OJTHOU

wiockocty; C) Mo0ObIe YeThIpe TOYKH He JIeXkaT B 0JJHOH tuiockoctu; D) yepes nro0Obie Tpu TOUKH

MPOXOIUT IIIOCKOCTh; E) uepes moObie TpH TOUYKH MPOXOAUT TNIOCKOCTh, U IPUTOM TOJIBKO
OJlHA.

CKonpKO 001X TOUEK MOTYT UMETh JIBE€ PAa3IUYHbIE TNIOCKOCTH?

A) 2; B) 3; C) neckonbko; D) 6eckoHeuHO MHOT0; E) OeCKOHEUHO MHOTO WITH HU OJTHOM.
Touku A, B, C nexat Ha onHO# nipsimoii, Touka D He nexut Ha Heil. Uepes Kakple TpU TOYKU
MIpOBeJIeHa O{HA MIIOCKOCTh. CKOJBKO Pa3INYHbIX MIJIOCKOCTEHN MPU 3TOM MOJIYYUIOCH?

A) 2; B) 3; C) 1; D) 4; E) 6eckoHe4HO MHOTO.

Ecnu Tpy TOUKM He neXaT Ha OHON IPSIMOM, TO MOJIOKEHUE INIOCKOCTH B IPOCTPAHCTBE OHU:
HE OTPeIEIISIIOT B JIF000OM ciyyae; B) ompenensitoT, HO pu JOMOJHUTEIbHBIX ycaoBusax; C)
OTIpeIeTIsAIOT B TF000M citydae; D) Hudero ckaszath Henb3s; E) npyroit oTBeT.

Bri6epuTe BepHOE yTBEPKICHHE.

Ecau ogHa Touka npsiMOi JIEKHUT B TUIOCKOCTH, TO BCE TOUKHU MPSMOM JIeKaT B 3TOM
IJIOCKOCTH; B) depes mpsiMyro U He JIexKalyro Ha HeW TOYKY TPOXOJIUT TJIOCKOCTh, U IPUTOM
TOJIBKO o/1Ha; C) uepes JiBe MepeceKaronuecs mpsiMbie IIIOCKOCTh POBECTH HEMb3s1; D) moobie
JIBE TUTOCKOCTH HE UMEIOT OOIIMX ToueK; E) ecu yeThipe TOUKM HE JIe)kKaT B OJJHOM IIOCKOCTH,
TO Kakue-HUOYAb TPH U3 HUX JIeXKAT Ha OJTHOU MPSMOIA.

HazoBuTte 06mryto npsimyto mockocteit AFD u DEF.

A) AD; B) DE; C) onpenenuts Henb3si; D) DF; E) AF.

Uepes Touky M, He nexanryro Ha IpsIMOU a, MPOBEJIH MPSIMBIE, IEPECEKAIOITUE TPSMYIO a.
Torpa:
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A) 5TH MPSMBIE HE JIEXKAT B OJJHOMN TIOCKOCTH; B) 3TH nipsiMbie jiexat B ogHoM tutockoctH; C)
HUKAKOTO BBIBOJIA CICTIaTh HEMb3sl; D) 4acTh MpsAMBIX JISKHUT B IJIOCKOCTH, a 4acTh - HeT; E) Bce
MpsIMbIE COBIMAJIAIOT C MPSAMOH a.

8. IlpsMas a 1eKUT B IJIOCKOCTH 0. M ITepeceKaeT MmiIockocTh 3. KakoBo B3auMHOE pacnosiokeHue
Iockocteit o u 3?

A) onpenenuts Henb3s; B) onn coBnamaror; C) HMEIOT TOJIBKO 0HY 00IIyI0 TouKy; D) He
nepecekaroTcs; E) mepecekarorcs o HEKOTOPOH MPsiMOil.

9. KakuM MOXeT ObITh B3aHMHOE PACIIOJIOKCHHUE MPSIMBIX a U D, ecii uepe3 MpsAMYyIo a MOXKHO
MPOBECTHU TUIOCKOCTH, MapaLIEIbHYIO PsAMOii b?

A) CkpeliBaroTCs W MepecekaroTcs; B) mepecekarores nitn mapaieinbHbl;
C) ckpemuBarTCs WK NapajiesibHbl;, D) TONBKO CKPELMBaIOTCS,
E) TobKO mapauiebHbl.

10. Yto MOXKHO CKa3aTh O B3aMMHOM PacCIIOJIOKEHUH ABYX IUIOCKOCTEH, KOTOPbIE HMEIOT TP 001IHe
TOYKH, HE JIeKAIIUe HAa OJHON mpsiMOi?

A) Ilepecekatorcs; B) Huuero ckazats Henb3st; C) He mepeceKkaroTes;
D) coBnanarot;E) HMeIOT Tpu 0OIIHE TOYKH.

11. Kakoe u3 cieayromux yTBepKIeHUN BEpHO?

a) Ecnu n1Be TOUKM OKPYKHOCTH JIeKAT B INIOCKOCTHU, TO BCS OKPYKHOCTD JISKUT B 3TOM
TUIOCKOCTH; 0) Tpsimast, JIexalasi B IJIOCKOCTH TPEYTOJIbHUKA, IEPECEKACT IBE €r0 CTOPOHBI; B)
mo0BIe JBE MIIOCKOCTA UMEIOT TOJIBKO OJHY OOIIYI0 TOUKY; I') Yepe3 JIB€ TOUKH MPOXOIUT
TUTOCKOCTB M TIPUTOM TOJIBKO OJIHA; JT) IPSIMast JISKHUT B TUIOCKOCTH TAHHOTO TPEYTOJIbHUKA, €CITN
OHa TepeceKaeT JBe MpsSMbIE, COIepPIKAIUE CTOPOHBI TPEYTOJIBLHUKA.

12. MoryT 11 1Be pa3InYHbIC TNIOCKOCTA UMETh TOJIBKO JIBE OOIINE TOUKH?

A) Hukorna; B) MoryT, HO pu JOTIOIHUTEIBHBIX YCIOBUSAX;
C) Bcerna umerot; D) Henb3st 0TBETHTH Ha BONIPOC;E) npyroi oTBeT.
13. Touku K, L, M nexxar Ha oHOM npsimoid, Touka N He J1eKUT Ha Hel. Uepes KaK/Ible TPH TOUKH
MPOBE/IeHA OHA TUIOCKOCTh. CKOJBKO Pa3IMYHBIX TUIOCKOCTEH MPH ATOM MOIYYHIOCH?
A) 1; B) 2; C) 3; D) 4; E) 6eckoHE4HO MHOTO.
14. BriGepute BepHOE yTBEPKICHHE.
A) Yepes m100ble TP TOYKH IMPOXOAUT IIOCKOCTD, M IIPHTOM TOJIBKO OJTHA;
B) ecnu 1Be TOUKH MPSIMOIA JIE)KAT B TUIOCKOCTH, TO BCE TOYKHU MPSMOM JIeXkKAT B 3TOH MIIOCKOCTH;

C) ecnu 1Be IIOCKOCTH MMEIOT OOIIYIO TOUKY, TO OHH He mepecekarorcs; D) yepes npsmyro u
TOUKY, JISKAIIYI0 Ha HEH, IPOXOIUT IJIOCKOCTh, M IPUTOM TOJIbKO o/1HA; E) uepes nBe
nepeceKaroImecs mpsiMble TNIOCKOCTh MPOBECTH HENb34.

15. HazoBure o01uryto npsimyto miockocteirt PBM u MAB.

A) PM; B) AB; C) PB; D) BM; E) onpenienuth Hemb3sl.

16. JIBe TIIOCKOCTH MepeCceKaroTes 1Mo mpsiMoii ¢. Touka M JIEXUT TOJIBKO B OJTHON M3 IIIOCKOCTEH.
UTo MOXKHO CcKa3aTh O B3aUMHOM TOJIOKEHUHN TOYKH M U TipsiMoii ¢?

A) Hukakoro BbIBOJIa c/ieaTh HeNb3st; B) npsimas ¢ mpoxoaut uepe3 Touky M; C) Touka M
JIKUT Ha TipsMoi ¢; D) mpsimast ¢ He mpoxoauT uepe3 Touky M; E) npyroit oTser.

17. Tlpsimeie a u b mepecekarotcst B Touke M. [Ipsimast ¢, He mpoxoasias yepe3 Touky M,
nepecekaet npsiMbie a U b. UTo MOKHO CKa3aTh O B3aMMHOM ITOJI0KEHUH MPSIMBIX a, b 1 ¢?

A) Bce npsiMbe JIeKaT B pa3HbIX UIOCKOCTAX; B) npsimble a u b nexar B ogHoM mimockocTH; C)

BCE MPSIMBIE JIEXKAT B OJJHON TUIOCKOCTH;D) HIYEro cka3aTh HENb3s,
E) npsimasi ¢ coBnaaet ¢ 0OJJHOM U3 MPSIMBIX: HJIHU C a, WIH C D.

18. ITpsimbie a u b mepecekarotcst B Touke O. A € a, B € b, Y € AB. Beibepure BepHOE yTBEpIKICHHE.
A) Touku O u Y He nexat B 0jHO#1 utockocty; B) npsimbie OY u a nmapasienbHsr;

C) mpsimbie @, b 1 Touka Y nexat B oo minockoctr; D) Touku O u Y coBnagaiot; E) Touku Y
1 A coBMajaror.

19. Bersicaute B3anMHoe pacnionoxerne mpsmbeix MN u NP.

A) Iapamnenshbl, B) ckpemuBatores; C) onpenenuts Henb3st;, D) nepecekarores; E) conanatoT B
m000M citydae.

13



20. Touka M He nexuT B rimockocTu Tpeyroiasanka ABC, K — cepennna MB. KakoBo B3anMHOe
pacnonoxenue npameix MA u CK?

A) Onpenenuth Henb3s; B) ckpemusarores; C) mapamiensusl; D) coBnanaiot; E) nepecekarorcst.

21. Tlpsimast ¢, mapaJuiesibHasi IPSIMOH a, repecekaet riockocts B. [Ipsmas b napannensHa npsmoit
a, Torjaa:

A) npsimbie b u ¢ mepecekarorcst; B)npsimas b nexxut B mtockoctu B; C) npsimbie b u ¢
ckpeurBaroTes; D) npsimble b u ¢ mapaiiensHsl; E) mpsimast a J1eKUT B IUIOCKOCTH 3.

22. KakuM MOKeT ObITh B3aUMHOE PACIIONIOKEHHE MPSIMBIX a U D, eciu uepes npsamyro a MOXKHO
MPOBECTHU TUIOCKOCTH, MapaLIEIbHYI0 psMOii b?

A) CkpeluBaroTCs WK NepeceKaroTes;B) nepecekaroTces i napaienbHbL;
C) ckpenBaroTCs WK nmapauieiabHbl; D) TONbKO CKpenuBaroTes;
E) TonbKo mapasuiesbHbL.

23. B tpeyronsauke ABC yron C Ha 40° Gonbie cymmsl yrioB B u A. Haiinure yron mexmy
npsambiMu AC u BC.

A) 110°; B) 70°; C) 55°; r) 125°;D) onpenenuts HEmb3sl.

24. KakuM MOXKET ObITh B3aUMHOE PACIIOJIOKEHHE MPSIMBIX a U D, eciu mpsiMast a JIeKUT B INIOCKOCTH
0, a mpsiMast b mapauieabHa 3TOH TIOCKOCTH?

A) TlapaiienbHbl WK epeceKatoTes;B) CKPEIUBAIOTCS HIIH IEPECEKAI0TCS;
C) mapayuienbHbI WM cKpenmBaioTes; D) onpenenuTs Hemnb3s; E) coBnanaror.

25. Ilpsimas a mapasienbHa INI0CcKoCTH o. Kakoe u3 ciaeayromux yTBepKIeHHH BEpHO?
A) Ipsimas a napauienbHa Jr000M MPSIMOi, JISKAIIEH B IJIOCKOCTH 0
B) mpsimast a He mepecekaeT HU OJIHY MPSIMYIO, JICXKAIIYIO B INIOCKOCTH (L]

C) mpsiMasi a CKPELIMBAETCs CO BCEMH TPSMBIMH TIOCKOCTH 0
D) npsimasi a umeeT OOIIYI0 TOUKY C IIOCKOCTBIO O
E) mpsiMast a ISKHUT B IJIOCKOCTH 0.

26. BriOepute BepHOE YTBEPKICHUE.

A) Ecnu ojiHa U3 IByX MapajieIbHBIX MPSIMBIX apajuIeibHa JAHHOM IIOCKOCTH, TO IpyTas
npsiMast TaKKe MapajuiesibHa JAaHHOU TNIOCKOCTH;

B) eciu oiHa U3 IBYX mapauIebHBIX IPSMBIX TIEPECEKaeT TaHHYIO IIOCKOCTb, TO IpyTas
npsiMast TAK)Ke TIEPECeKaeT 3Ty IIOCKOCT;
C) ecnu JBe MpsIMBIC TIApaJUICIIbHBI TPEThEH MPSIMOM, TO OHH MEPECEKAIOTCS;
D) eciu mpsiMast ¥ TIIOCKOCTh HE MMEIOT OOIINX TOYEK, TO MPsIMast JISKUT B IIIOCKOCTH
E) mpsiMasi 1 MII0CKOCTh HAa3bIBAIOTCS CKPEIIMBAIOIINMHKCS, €CIIA OHH HE MMEIOT OOIINX TOYCK.

27. Touka M He nexuT B 1utockocT yetbipexyroinbHuka ABCD, K — cepennna MA. KakoBo
B3alMHOE pacrosiokenue npsmseix MB u DK?

a) OnpenenuTh HeMb3st; 0) CKPEIIMBAIOTCS; B) TAPaJUICIIBHBL; T) IEPECEKA0TCS; /1) COBIAIAOT.

28. anbl TpeyronsHuk ABC u mmockocTs o, mpudem AB || a, AC || a, Toraa npsimast BC 1 miaockocTth
o

A) napamenshbr; B) nepecekarotces; C) npsimast IexuT B miiockoctH; D) onpenenuts Henb3s; E)
IPYroi OTBET.

29. Ilpsimas ¢, mapaenbHas IpsMoi a, mepecekaet miockocts P. [Ipsmas b mapannensaa npsmoit
a, ToT/a:

A) npsimblie b 1 ¢ nepecekarorcs; B)npsimast b nexxut B mmockoctu ; C) mpsimbie b u ¢
ckpemuBaroTces; D) mpsimbie b u ¢ napaiuienbHer; E) mpsiMas a 1eKHUT B IIIOCKOCTH 3.

30. Uepes Bepmmay A mapamtenorpamma ABCD u Touky M, He JIeKalyo B INTIOCKOCTH
napaJuienorpaMmma, posezieHa npsimasi AM. Uemy paBen yron mexnay npssmbiva AM u BC, eciin
yroin MAD pasen 120°?

A) Onpenenuth Henb3s; B) 120°; C) 30°;D) 60°; E) 150°.

31. Kakum MOXeT ObITh B3aNMHOE PACIIOJIOKEHUE ABYX MPSIMBIX, €CJIM 00€ OHU IMapajuIeIbHBI OTHOM
IJIOCKOCTH?

A) Tonbko napamienbhsr, B) onpenennts Hemb3st; C) Bce cilydan B3aMMHOTO paciioiokeHust; D)
TOJIBKO CKpeIuBaroTces; E) TompKko mepecekaroTcs.
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32.

33.

34.

35.

36.

37.

38.

C)

39.

40.

41.

42.

43.

44,

[psimast b mapasutenbHa I0cKoCTH 0. Kakoe U3 ClieAyIonux yTBepKaeHui BepHo?

A) Ipsimas b mapamiespHa 1r000# IPSAMOI, JIeKaIel B INIOCKOCTH L

B) npsimas b nmapanienbHa HEKOTOPOI MPSMOIA, JieKalei B IIIOCKOCTH 0

C) mpsimasi b mepecekaetcsi co BceMu MPSIMBIMU TJIOCKOCTH 0

D) npsimast b mepecekaercsi ¢ HEKOTOPOH MPSAMOM IJIOCKOCTH O

E) nrobas miiockocTh, Mpoxoasinas yepes nmpsaMyo b, mepecekaet miockocTh o.

[Ipsimast a mapasuienbHa IVIOCKOCTH 0, TouKa M MPHHAJUICKHUT 3TOH TIIOCKOCTH. BriGepete
BEPHOE yTBEPKIACHUE.

A) Touka M npuHaJICKUT IPSIMOIA a;

B) so6as npsimasi, mpoxosinas yepe3 Touky M, Oyaer mapasuiesibHa IpsMoH a;

C) B IUIOCKOCTH Ol CYIIECTBYET MpsAMasi, IPOXOasiias Yepe3 TOUKy M u mapauiesbHas npsMoii a;

CYILIECTBYET IpsiMasi, HE JIeXKalllas B IUIOCKOCTH (., KOTOpas MPOXOIUT 4yepe3 TOUKy M u
napaJuiesbHas nmpsaMoii a; E) B INIOCKOCTH o CYIIECTBYIOT JABE HPSAMbIE, TPOXOISIINE Yepe3
TOuKy M 1 nmapajuiesibHbIe NPAMOH a.

Cxoiibko pEdEp y MIECTHYTOJIbHON PU3MBI?

A) 18; B) 6; B) 24; C) 12; D) 15.

Kakoe HauMeHbIIee YnCII0 TPaHed MOKET UMETh Ipu3Ma’?

A) 3;B)4;C)5;D)6; E)9.

Bribepute BepHOE yTBEpKICHUE:

A) y N-yrosibHOM pu3Mbl 2N TpaHen;

B) npu3ma Ha3bIBaeTCs IpaBUIIBHOM, €I €€ OCHOBAHUS - IPABHJIbHBIC MHOTOYTOJIbHHUKY;
C) y TpeyroyibHO# IpU3MbI HET AUArOHaeH;

D) BbicoTa Mpu3MbI paBHa €€ O0KOBOMY pedpy;

E) miomanpio 60KOBOI MOBEPXHOCTHU MPHU3MbI Ha3bIBACTCS CyMMa IUIONIA/ICH BCeX e€ TpaHei.
Han Tetpasap ABCD, y KOTOpOro npoTUBOMOIOKHBIME PEOPAMU SIBIISIOTCS:

A) ACuDC; B) ACu DB; C) ABuDA; D) ACuBC; E) AC u DA.

Kaxkoe u3 cnenyronmx yTBepKIeHU BEpHO?

A) napasuienenure;] COCTOUT U3 MECTH TPEYTOJIbHUKOB;

B) mpoTHBOIOI0KHBIEC FPaHH MapaslieNenuea UMEIOT O0IIYIO TOUKY;

JIMarOHAJIN TTIapaJuIesIeTHIIe Ia IIEPECeKatoTCsl B OTHOMEHNH 2:1, HauMHAast OT BEPIIUHBI
HIKHETO OCHOBAHMSI,

D) nBe rpanu mapajuiesienure/a, He MMEroIue o0IIero pedpa, Ha3bIBAKOTCS CMEKHBIMU;
CYILLECTBYIOT TETPAdAP U NapajuIeIeNUIe], y KOTOPbIX OJUHAKOBAs MJIOLIAb IOJIHOU
MTOBEPXHOCTH.

Han xky6 ABCAA1BIC1/. KakoBo pacnonoxenue npssmeix B11 u AC ?

A) nepecekatotes ; B) mapamnensb; C) ckpenmBaroTcs.

Tpu peOpa napannenenunena papasl 3 M, 4 M u 5 M. Haiinute cymmy JutnH Beex 3ro péoep.
A) 12 m; B) 18 m; C) 24 m; D) 48 m; E) 36 m.

Jlar ky0 ABCDA\B:CiD1. Touku M, N, K, - cepenunni cootBerctBeHHO pébep AA1, BiCi u CD.Ceuenne kyOa
mockocteio MNK mpencrasinsieT coboii:

TpeyroibHuk; B) uerbipéxyronpuuk; C) natuyroibHuk; D) mectuyronsHuk; E)
CEMUYTOJIBHUK.

N3mepenusiMu npsiMoyroibHOIO Mapaiesenurea Ha3blBatoTCs:

A) nnuHBI TPEX MPOU3BOJIBHO B3SATHIX AUArOHAJCH;

B) mnuHBI TPEX paBHBIX pEOEP MapauIe/enune/a;

C) muHbI TpEX pédep, MMEIOIUX OOLIYI0 BEPLIMHY;

D) miuHbI qUaroHasiell OCHOBaHUS MapaslieeUIea;

E) [utMHBI CMEKHBIX CTOPOH M JHAarOHAIH Napajliesenuiea.

Kaxoe u3 nepeuncieHHbIX FT€OMETPUUECKHUX TeJl HE SBJSETCS MPaBUIIbHBIM MHOTOTPAHHUKOM?
A) npaBUIIBHBIH TeTpadp ; B) mpaBunbHbIi rekcasap; C) npaBuiibHas IpH3Ma;

D) mpaBuibHBIi qoaekadap; E) npaBuiIbHBIN OKTa Ip.

CKOJBKO TpaHel y NECTUYTOJIbHON MPU3MBbI?
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45.

46.

B)

47.

48.

49,

50.

o1,

52.

53.

54.

55.

C)

56.

S57.

58.

A) 6; B) 8; C) 10; D) 12; E) 16.

Kakoe nHanmensbliee yncio péoep MoKeT UMeTh Ipu3ma’?

A) 9;B)8;C)7;D)6; E)S.

Bri6epute BepHOE YTBEpKICHHUE:

A) y n-yrossHO# nipu3Mel 2N pédep;

TJIOLIA/IbIO TTOJTHOM MOBEPXHOCTH MPU3MBI Ha3bIBAETCS CyMMa IJIOIaiel €€ GOKOBBIX
rpaHen;

C) y TpeyroyibHOMU MPU3MBI JIBE HArOHAJICH;

D) BeIcOTa MpsiMO# MPU3MBI paBHa €€ OOKOBOMY pedpy;

E) mpu3sma Ha3bIBaeTCs MPABUIILHOM, €CJIH B OCHOBAHUH JIXKHT MTPABUIIbHBIA MHOTOYTOJIbHUK.
Han terpasap MNPK, y KOTOpOro mpoTHBOMONOKHBIMU pEOPAMH HE SBISIFOTCS:

a) MN u PK; 6) MP u NK; B) MK u PN; r) MN u NP; 1) onpenenuTs HelIb34.

Kaxkoe u3 cnenyronmx yTBepk1eHUi BEpHO?

a) Terpasap cocTOUT U3 YETHIPEX MapaJIIETOrPAMMOB;

0) CMeXHbIE TPaHN TapaJlIeNeNHIea MapaiieIbHBbI;

B) IMarOHAaJH Mapajlieenurea CKpeIuBalTCs;

T') OTPE30K, COSAMHSIONINIA POTUBOIIOIOKHbIE BEPIIMHBI TapaJlJIeNICIHIe 2, HA3bIBACTCS €T0
JIaroHaJbIo;

1) mapajuieNienuel UMeeT BCero mecTh peéoep.

Jlar ky6 ABCDA:B.CiD1. Touxu K, L, M, -cepenunni cootserctBenHo pedep BB1, AiD1 u CD.Ceuenne ky0a
m1ockocThio KLM mpesncraBiser coOoi:

a) IIECTUYTOJIbHUK; 0) MSITUYTOJIbHUK; B) UETBIPEXYTOJIbHUK; T') TPEYTOJIbHUK; /1) CEMUYTOJIbHHUK.
Tpu pebpa napannenenunena pasusl 6 M, 8 M u 10 M. Haiinure cymmy e Beex ero péoep.
a) 72 m; 6) 24 m; B) 48 M; 1) 60 M; 1) 96 M.

.CKOIIbKO IBYTpaHHBIX YTJIOB UMEET MPAMOU Mmapasuiesenumnesn?

A) 6; B) 9; C) 12; D) 3; E) Her coBcem

JlnHbl TpEX pédep, UMEIOINX OOIIYI0 BEPIINHY, Ha3bIBAIOTCS:

A) BbICOTaMH MPSIMOYTOJILHOTO MapaslieeuIea;

B) BbIcOTaMM IPSIMOYTOJILHOTO TTapaLIeeHIIe/a;

C) u3MepeHHUs MU PSMOYTOJIBHOTO TapalIeeHIIe/Ia;

D) auaroHansMu OCHOBAHUS IPSIMOYTOJIBHOTO MapalIe/IeIUIe/Ia;

E) cmexxHbIME pEOpaMul IPSIMOYTOIBHOTO MapalIeIeHIIe/Ia.

Kakoe u3 nepeuncieHHbIX TeOMETPHUUECKUX TeJl HE SIBJISETCS IPABUIBLHBIM MHOTOIPAHHUKOM?
A) IpaBunbHbI TeTpadap ; B) mpaBuibHbIi noaekasap; C) mpaBUIIbHBIN reKcadp;

D) npaBuinbHas nmupaMua; E) mpaBuibHbIH OKTasp.

Kakoe HaumenbIiee yucio pédep MoKeT UMETh upamMuia’?

A) 6;B)5;C)4;D)7;E)8.

Br16epute BepHOE yTBEpKICHHUE:

A) Beicota mupamuisl HazbiBaeTCs arnodemoii;

B) GoxoBbIe rpaHH yceuE€HHOM MUpaMUIBI - TPIMOYTOIEHUKH;

TUTOIIA b OOKOBOM MIOBEPXHOCTH MUPAMU/IBI PaBHA TPOU3BEICHHIO TIEpUMETPa OCHOBAHUS HA
BBICOTY;

D) mupamu/ia Ha3bIBA€TCS IPABUIILHOM, €CITH €€ OCHOBAHHME - IPABUIIbHBIA MHOTOYTOJIbHUK;
yced€HHas MupaMuia Ha3bIBaeTCs MPaBUIBHOM, €CITH OHA MOJTy4YeHa CeYeHHUEM PaBUIbHOM
MUPaMUJIBI TNIOCKOCTHIO, TApAIJIeIbHOW OCHOBAHHIO.

CKOJIBKO IBYTPAaHHBIX YTJIOB UMEET NMPSMOYTOJIbHBIN Mapaiienenumnen’?

A) 4;B) 9; C) 12; D) 6; E) Her coBcem.

Haiinure anmuHy quaroHany npsMOyToJIbHOTO MapaulesienuIieia, €CIM ero U3MEpeHus
paBHBI 2 M, 3 M U 5 M.

A) 10 m; B) 38 M; C) M; D) M; E) 4 m.

BokoBeie pébpa TpeyronbpHOi mupaMust 3 cM, 4 cM, 7 cM. OJTHO U3 HUX

MEPIEeHIUKYIISIPHO K TUIOCKOCTH OCHOBaHUsl. UeMy paBHa BbICOTA TUPAMUJIBI?
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59.

A)

60.

A)

61.

62.

63.

65.

66.

67.

C)

68.

B)

A) 7 cm; B) 5 cm; C) 4 cm; D) 3 em; E) Henb3s onpenenuts.

BepHo 11 yTBepxaeHHE, YTO IPSIMOYTOJIbHBIN Mapasuiesenunel, y KOToporo Bce pedpa paBHbI
Ha3bIBaeTCS KyOom?

Het; B) na.

Kakoe u3 cnegyromux yTBepxaeHU HEBEPHO?

napajuiesienune/l Ha3bIBaeTCs IPSIMOYTOJIBHBIM, €CJIH ero 00KOBBIE pEOpa MepHeHIUKYIISIPHBI K
OCHOBAHHIO, @ OCHOBAHMSI MTPECTABISIOT COO0H MPSMOYTOJILHUKY;

B) B psAMOYTroibHOM Mapajuie/euIie/iec BCE MECTh IPaHeH-IIPOU3BOJIbHBIC TAPaLIeIOrPAMMBI,
C) Bce AByrpaHHbIE YTIIbI IPSIMOYTOJIBHOTO MapaJUIeNeUIe 1A - IPSIMbIC;

D) ky0 siBJISI€TCS MPSIMOYTOJIbHBIM MapaLICICIUIICIOM;

KBaJpaT JUaroHa Il IpSMOYTOJIbHOTO Mapajliesienue[a pAaBeH CyMMe KBaJpaToB TPEX €ro
HU3MEPECHUI.

Br1Opath npaBUIIbHBIE OTBETHI.

A) 60KOBOI1 TOBEPXHOCTHIO MUPAMHK/IBI HA3bIBACTCS CyMMa IUIOIA/ICH BCeX ee TpaHei;

B) OokoBas moBepxHOCTh paBHa P - H;

C) ocHOBaHUS yCEUYECHHOM MUpPaMHUIbl PABHBI;

D) Bce rpanu mapasuiesieuIeaa mapanieiorpaMMBl;

E) [IpsiMoyronbHbII TapauieNienuiie, y KOTOpOro Bce pedpa paBHbI, Ha3bIBACTCSl KYOOM.
YKa)KuTe MHOTOYTOJIbHUK, KOTOPBI SBIISETCS TUArOHAIBHBIM CEYEHUEM MPABUIILHOM
MSATHYTOJIBHOM MTPU3MBI.

A) npaBUIIBHBIH MATHYTONBHKK; B) npsimoyrospHauk; C) mapasienorpaMm.

BokoBsie pébpa TpeyronbHOM mupaMuibl 7 cM, 12 cMm, 5 cM.O1HO U3 HUX

MEePIEeHIUKYIISIPHO K TNIOCKOCTH OCHOBaHUS. UeMy paBHA BbICOTA MUPAMUIBI?

A) Henb3s onpenenuTh; B) 12 cm; C) 5 cm; D) 7 em; E) 8 cm.

. Kakoe u3 cnenyronmx yTBepk1€HUl BEpHO?

B [IPSIMOYTOJILHOM TapaJuIeJICIUIIE/Ie BCE IECTh TPaHEH — MPON3BOJILHBIC

napauIesorpaMMBI;

B) Bce AByrpaHHBIE YIIIbI MPSIMOYTOIBLHOTO MapalieIenuIeia — OCTPHIE;

NPSIMOYTOJIbHBIIN Napasienenure]], y KoToporo BCce TpU U3MEPEHUs paBHBI, HA3bIBAETCS
KyooMm;

D) kBajpaT AMaroHaay MPsIMOYTOJIBHOTO Mapalie/ienuIIe/[a pPABeH CyMMe TPEX ero U3MEpeHHIt;
napauiesIenuIe ] Ha3bIBaeTCs MPSIMOYTOIBHBIM, €CITH €r0 OOKOBBIE pEOpa NepreHANKYISIPHBI K
OCHOBAHHUIO.

VYKaxuTe, 9TOo ABISIETCS CEYCHNEM, KOTOPOE apallIeNIbHO TNIOCKOCTH OCHOBAHUS MPaBUIIbHON
HIECTUYTOJIbHON MUPaMUIbI.

A) mecTryroyibHUK ; B) nmpaBuiibHBIH mecTHyrobHEK ; C) TpeyroibHHUK

YTo MOKHO CKa3aTh 0 OOKOBBIX pedpax NpU3Mbl?

A) oHU nmapayuiebHbI, B)oHH mepecekarTcs.

Kakoe u3 cnegyromux yTBepx«aeHui HeBEpHO?

A) IIMHOI HEHYJIEBOTO BEKTOPA HAa3bIBAETCS AIIMHA OTpe3ka AB;

B) HyeBoii BEKTOp CUUTAETCS COHAMPABICHHBIM JTFOOOMY BEKTOPY;

Pa3HOCTHIO BEKTOPOB a M b Ha3pIBaeTCs TakOM BEKTOp. CyMMa KOTOPOTo ¢ BeKTopoM b paBHa
BEKTODY a;

E) BekTOpBI Ha3BIBAIOTCS] pAaBHBIMHU, €CIIM PaBHBI UX JUTUHBI.

Kaxkoe n3 crenyronmx yTBepKI€HU HEBEPHO?

BEKTOPHI Ha3bIBAIOTCS KOMIUTAHAPHBIMHU, €CIIH IIPU OTKJIabIBAHUH UX OT OJJHOH U TOM Xke
TOYKH OHHU OYAYT JISKATh B OTHOM TIIOCKOCTH;

€CJIM BEKTOP C MOXKHO Pa3JIOKHTH 110 BEKTOpaM a 1 b, T.e. mpeAcTaBuTh B BUjE c=xatyb, rae x,
Y- HEKOTOpbIE YHCIIa, TO BEKTOPHI a, b, ¢ KOMITJIAaHAPHEI;

C) s crnokeHust TpEX HEKOMIUIAHAPHBIX BEKTOPOB HCIIOIB3YIOT MIPABUIIO TTapaJlIeeHIIe Ia;
D) nroOble 1Ba BEKTOpa KOMILTaHAPHBL;

E) mio0ble Tp BeKTOpa HEKOMILIAHAPHBI.
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69. Kakoe u3 cneayrommx yTBepKAeHUH HEBEPHO?

A) Tpu BekTOpa Oy1yT KOMIUTAHAPHBIMHU, €CJIH OJIUH U3 HUX HYJICBOW,

€CJIM BEKTOPHI &, b 1 ¢ KoMIIIIaHapHBI, TO BEKTOP C MOKHO Pa3JIOKHUTh [0 BEKTOpam a u b, T.e.
MPEJCTaBUTh B BUJIE C=Xa+yb, ryie X, y- HEKOTOPBIC YHCIIA;

C) s ciokeHus TPEX KOMILTAHAPHBIX BEKTOPOB HE UCIIOJIB3YIOT MPABHJIO MapaUICIICITUIIC/Ia;
D) nroOble 1Ba BEKTOpa HEKOMILIAHAPHBI,

E) Tpu HyJIeBBIX BEKTOpa KOMILIAHAPHBI.

Knaccndyecknmu 3a1auaMu ocTpoeHus: GUryp, siBIsSCTCS:

A) ynBoeHue Ky0a; TpUCEKIUS yIiia; KBaJparypa Kpyra;

B) KkyOM4HOCTB yriia; BpeMEHHOCTh KpyTa;

C) B3auMHO€ pacIonokKeHUe KPyros.;

D) yrpoenue Kyba; CeKIus yria;

E) xBagpaTnyHOCT (DyHKINH; 3HAUEHUE yTIIa.

B)

70.

Kpurepuu ouneHKH TeCTOBBIX 3aJaHMIi

«5» - (oTam4HO) - 90% npaBUIIBHBIX OTBETOB;

«4» - (xopoo) - 80% npaBUIBHBIX OTBETOB,;

«3» - (ynoBieTBOpUTENBHO) - /0% npaBUIIbHBIX OTBETOB;

«2» - (HEyTOBIIETBOPHUTENHHO) - MeHee /0% mpaBHILHBIX OTBETOB.

1.2.

BO]'[pOCl)I AJIA KOJUIOKBUYMa

Paznen 1. Apudpmernka

e e S L e o e

0.
11.
12.
13.
14.

Yucna. YncnoBele CUCTEMBI.

IIpocteie uncna. CocTaBHbIE YKCa.

CsoiicTBa nenumocTH. [Ipu3Haku AeIMMOCTH.

Pemenus ypaBHeHus niepBoii creneHr. OCHOBHas TeopeMa apu(hMETHKH.
Pemenns ypaBHEHUsI BTOPOH CTEIIECHU.

Pemenus ypaBHeHHs TPETbEN CTEIIEHH.

OcHoBHast Teopema apu(pMETUKH.

HO/I gucen. Cpoiictea HO/la.

HOK umncen. Cpoiictea HOKa.

Anroput™m EBxinaa.

[To3uimoHHbIE U HETTO3UILIMOHHBIE CUCTEMBI CUMCIICHHUSL.
IIpencrasieHue yncesn B BUJIE CHCTEMAaTUYECKON 3aIMCH.
[IpaBuiia nepexoaa U3 0IHON CUCTEMBI CUMCIIEHUS B IPYTYIO.
[IpencraBnenne palMoOHaIBHBIX YKCE B BUJIE §-MYHOMN 1poou.

Pa3gen 2. KomounaTtopuka

NoakowhE

Axcuomsbl [Tnano. Meton maTeMaTH4ecKO MHTYKIIMH.

Kombunatopuka. OmnpeiesieHue nepecTaHoBKU. Pa3MereHus u coueTanusl.
Pasnoxxenue 6bunoma HeroTona.

dopmyia HaxoxaAeHUS K03 unreHToB buHoma HproToHa.
ApudpmeTrueckuii TpeyroiabHHUK.

dopMyia CBA3U YKCIIa PA3MELIEHUN, TIEPECTAHOBOK U COUYETAaHUM.
[IpaBuno cymmel. [IpaBuito npon3sseneHus.

Paznen 3. YpaBHeHuUsI U HepaBeHCTBA

OcHOBHBIE AJIeMEHTapHbIE GYHKIUU. DJIeMEeHTapHbIe (PyHKIIUU.

18



2.
3.

Hesnemenrtapusie GpyHKIUM.
[Tonstue «roxaectBoy. [lonsTHe «peoOpa3zoBaHue BEIpaKEHUsD. TOXKIESCTBEHHBIE

npeoOpa3zoBaHusL.

HoOoo~No O A

0.
11.

VYpasuenue. CriocoObl penieHrs ypaBHSHUH.

HepaBenctBo. O65acTh onpeeneHns HepaBeHCTBa.

Ob6nactb pemieHus HepaBeHcTBa. CrIoCOObI pellICHU HEPaBEHCTB.
Tpuronomerpuueckue ¢pyHkuu. OCHOBHBIE CBOMCTBA TPUTOHOMETPUYECKHUX (DYHKIUH.
Pemenue TMHENHBIX, KBaAPAaTUYHBIX U YPABHEHUM BBICIINX CTEIICHEN ¢ ITapaMEeTPaMH.
Pemrenne TpUroHOMETpUYECKUX YPABHEHUM € ITApAMETPAMHU.

Pemenue TMHENHBIX, KBaAPAaTUYHBIX U HEPABEHCTB BBICUIMX CTEIIEHEH C TapaMETPaMHu.
Pemrenne TpUroHOMETpUYECKUX HEPABEHCTB C ITapaMeTpaMu.

Pa3nen 3. [lnanumerpust

NN

TOYKH.
9.

10.

11.

O cTpoeHun Kypca reoMeTpHH.

I'eomerpuueckue durypsol. Touka. [Ipsmas. OnpeneneHust. AKCHOMBI. TeopeMbl.
Jlomanas Belnykible MHOTOYTOJIbHUKHU.

[IpaBuiibHBIE MHOTOYTOJIBHUKH.

JUIMHA OKpPY’KHOCTH.

3ameuaTesbHbIE TOUKH B TPEYTOJIbHUKE.

3aMeyaTeNIbHbIE JIMHUU B TPEYTOJIbHUKE.

I'eomeTrpuueckoe Mecto Touek (I'MT) HaxoagmMXCS HA JAHHOM PAacCTOSIHUM OT JaHHOU

I'MT HaxonAmuxcst Ha JaHHOM PacCTOSTHUU OT JAHHOM IPSIMO.
I'MT paBHOYJaJIEHHBIX OT ABYX IIEPECEKAIOLINXCS MPSIMBIX.
I'MT, u3 KoTOpBIX OTpe30K AB BHIEH IO AAHHBIM YIVIOM M KOTOpPBIE JIEXKAaT IO OJHY

CTOpPOHY OT npsimoil AB.

Pa3nen 5. Crepeomerpust

1. OCHOBHBIE IOHSTHSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUUI

2. CkpeuuBatouiuecs npsimble. [lapamiensHocTs npsiMoit v mitockoctu. [lapannenbHbie
IJIOCKOCTH.

3. JIByrpaHHbIi yroJ.

4. VYTIIbl MEXAY TUIOCKOCTSIMM.

S. MHoOrorpasHssIi yrou.

6. MHororpanHuKHy. BBITyKIIbIii MHOTOTPaHHHUK.

7. [Ipusma. [IpsimMast, HaKJTIOHHAS U IPAaBUJIbHAS [IPU3Ma.

8. [Mapannenenunen. [psamoii u npsiMOYyTroJIbHBIN Napanenenunen, Kyo.

9. [Mupamupna. Terpasap.

10.  IlpaBuibHas nupaMuja. Y ceueHHast IMpamMua.

11.  TlonsTHe o Tenax v MOBEPXHOCTAX BpauieHus. Och BpalieHusl.

12.  Cdepan map, ux ceuenne. KacarenpHas miockocTb K cdepe.

13. ®opmynsl 00beMa mapa U MIomAaAn chepsl.

14.  Humunap, ero ocHoBaHMsl, BeIcOTa. DOpMyIbl O0KOBOI MOBEPXHOCTU U 00BEMA
LWIAHAPA

15. [Imomaau noBepxHOCTEN MHOTOrpaHHUKOB. [ToHsATHE T0IIaan moBepxHOCTH. [Inomanu

TMOBCPXHOCTHU TCJI BpallICHU .

16.
17.
18.
19.
20.
21.

VYpaBHeHue (GUryp Ha IIOCKOCTH.

VYpaBHeHue GUryp B IPOCTPAHCTBE.

Bexkropsl. Onepanyu HaJl BEKTOPaMHU.

YeprexHuble MHCTpYMEHTHI. [IpocTelinme 3a1a4u Ha TNIOCKOCTH.
[TapannensHas npoekuus. OpTOroHaAIbHOE MPOEKTUPOBAHUE.
I'eomeTprueckoe MECTO TOUEK B IPOCTPAHCTBE.
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Kpurepun oneHku:

- OIICHKa «OTJIMYHOY» - TIyOOKOEe M MPOYHOE YCBOEHHE MPOrPaMMHOIO MarepHala - IMOJHBIE,
MOCJIeI0BAaTEIbHbIE, TPAMOTHBIE W JIOTUYECKHU W3JIaraéMble OTBETHl MPU BUIOU3MEHEHUU
3a/laHusl, - CBOOOJHO CIPABJIAIOIIMECS C IOCTABIEHHBIMM 3aJauaMy, 3HAHUS Marepuana, -
MPaBIWIBHO OOOCHOBAHHBIC MPHUHATHIC PEIICHHS, - BIAJCHHUE PAa3HOCTOPOHHMMH HAaBBIKAMH W
[IpUEeMaMHU BBITIOJTHEHUS MPAKTUYECKUX padoT;

- OIICHKa «XOpOIIO» - 3HAaHWE NPOrPaMMHOrO0 MaTepuajia - TPaMOTHOE WH3JIOXKeHHue, Oe3
CYILLIECTBEHHBIX HETOYHOCTEH B OTBETE€ HA BONPOC, - MPABUIbHOE NMPUMEHEHHE TEOPETHYECKUX
3HAHUU - BJIaJICHUE HEOOXOIMMBIMH HaBBIKAMU TIPH BBITIOJTHEHUH MPAKTUICCKUX 3a]1a4;

- OIICHKA «YJOBJIETBOPUTEIILHO» - YCBOEHHE OCHOBHOT'O MaTepHalia - MpU OTBETE JOIMYCKAIOTCS
HETOYHOCTH - TMPU OTBETC HEJOCTATOYHO MPABWIbHBIE (OPMYIUPOBKU - HapyHICHHE
MOCJIEZIOBATEIHLHOCTH B U3JIOKEHUHM MPOTPAMMHOI0 MaTepuaia - 3aTpyJHEHUS B BBINOJIHEHUU
MPAaKTUYECKUX 3a]JaHH;

- OLIGHKa «HEYJOBJIETBOPUTEIHHO» - HE 3HAHUE IPOTrPAMMHOIO Marepuana, - [P OTBETE
BO3HHUKAIOT OLIMOKHU - 3aTPYIHEHHS MPU BBHITTOJIHEHUH MPAKTHYECKUX padoT.

1.2. TemaTtuka pedepaToB

3apoxaeHNEe MaTEMaTHKU.

Maremaruka JlpeBaero Erunra.

O npoucx0X1eHUU r€eOMETPUH.

Maremaruka JlpeBueit [ perun.

CrapuHHbBIE MATEMATUYECKUE PA3BIICUCHUS U JCHCTBUS HAJl are0pandecKuMu
BBIPAYKEHUSIMU.

6. Maremaruka [[pepaeit Unauu.

7. Marematuka JlpeBHero Kurasi.
8

9

s E

Marematuka Cpegnei A3uu.

. Marematuka bamxuaero Bocrtoka.
10. Apudpmernxa u anredpa B Epone B X11-XV BB.
11. O yKCcnOBBIX CyeBepHsIX.
12. Maremaruka 3anaaaoi EBponsr 10 16 Beka.
13. Maremaruka Poccuu 1o 18 Beka.
14. Tlepuon co3manusi MATEMAaTUKH TIEPEMEHHBIX BEINYHH.
15. Pacummpenue npeamera Matemaruku (17-18 BB).
16. Maremaruka koHna 19 n magana 20 Beka.
17. 13 ucropun mep. CozaHue MeXayHapOIHOW CUCTEMBI Mep.
18. OcobeHHOCTH COBPEMEHHON MaTeMaTHKH
19. INanbueBoii cuet. PaznuyHbie mpueMbl YMHOKEHHUS.
20. Ocobennoctu reomerpun b. Pumana
21. PaboTsl Apxumerna
22. I'eomerpust EBknnpa.
23. [Mudarop u ero mkona.

Kpurepun ouenkmu:
- OLIEHKA «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, €CIIU CoJiepKaHue pedepara COOTBETCTBYET
3asIBJICHHOI B Ha3BaHUM TeMaTUKe; pedepar opopMIIEH B COOTBETCTBUU C OOIIMMU
TpeOOBaHUSAMH HAIIMCAHUS M TEXHUYECKUMHU TpeboBaHUsIMHU odopmieHus pedepara; pepepar
nMeeT YETKYI0 KOMIIO3UIUIO U CTPYKTYPY; B TEKCTE pedepaTa OTCYTCTBYIOT JIOTHUECKHE
HapyILIeHHs B IPEICTABICHUN MaTepHrala; KOPPeKTHO 0POPMIICHBI U B IOJTHOM 00bEME
MIpeICTaBJIeHbI CIIHCOK UCIOJIb30BAHHOM JINTEPATyPhl U CCHUIKU HA UCTIOJIb30BAaHHYIO
JUTEpaTypy B TEKCTE pedepara; OTCyTCTBYIOT opdorpaduueckie, IyHKTyallMOHHBIE,
rpaMMaTH4ecKHe, JeKCUUYeCKHe, CTUIIMCTUYECKHE U UHbIE OIIMOKU B aBTOPCKOM TEKCTe; pedepaT
MIPEJCTaBISAET COOOM CaMOCTOSATENILHOE UCCIIEI0OBAaHKE, TIPEACTABICH KaUeCTBEHHBIN aHaIN3
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HalJEHHOT0 MaTepuaa, OTCyTCTBYIOT (haKThI IJIaruara;

- OLIEHKA «XOPOIII0» BBICTABIISIETCS CTYACHTY, €CIIH COoJlepKaHue pedepara COOTBETCTBYET
3asBJICHHOM B Ha3BaHWU TEMATHKE; B LIeJIOM pedepaT opopMIIeH B COOTBETCTBUH C OOIIUMHU
TpeOOBaHUSMH HanMcaHus pedepara, HO eCTh MOTPEITHOCTH B TEXHUYECKOM 0(OPMIICHUH; B
1esoM pedepar UMeeT YETKYI0 KOMIO3UIHIO U CTPYKTYPY, HO B TEKCTE pedepaTa ecTh
JIOTHUYECKUE HAPYIICHUS B MPEICTABICHIUH MaTepralia; B IIOJHOM 00BbEME MPEICTAaBICH CITUCOK
UCIIOJIb30BAHHOM JIUTEPATYPhI, HO €CTh OIIMOKK B 0()OPMIICHUHN; HEKOPPEKTHO 0(hOpMIICHBI MITN
HE B MOJIHOM 00BEME IIPEICTAaBIICHBI CCHUTKM Ha UCTIIOJIb30BAHHYIO TUTEPATYPY B TEKCTE
pedepara; ecTb enuHIYHBIE Opdorpaduyeckre, MyHKTYalOHHbIC, TPAMMaTHYECKHE,
JIEKCHYECKHUE, CTHIIMCTHYECKIE U MHBIE OIIMOKU B aBTOPCKOM TEKCTE; B LIEJIOM pedepaT
IpeACTaBIsAeT COO0I CaMOCTOSTENBHOE UCCIIE0BAaHNE, TPECTABICH aHAIN3 HallICHHOTO
MaTepuaia, OTCYyTCTBYIOT (DaKThI IJIaruaTa;

- OLIEHKA «Yy/I0BJIETBOPUTEIHHO» BBICTABISETCS CTYACHTY, €CIIU COAEp)KaHue pedepara
COOTBETCTBYET 3asBJICHHON B Ha3BaHUM TEMAaTHKE; B pedepaTe OTMEUEHbI HapyIIEHUs 00X
TpeOoBaHui HanucaHus pedepara; ecTb HOTPEHIHOCTH B TEXHUUECKOM 0(OPMIICHUH; B LIEJIOM
pedepar umeet 4ETKYI0 KOMITIO3UIIUIO B CTPYKTYPY, HO B TEKCTE pedepaTta ecTh JIOTHIECKHE
HapyIleHHs B IIPEICTaBICHUH MaTepHraa; B OJIHOM 00bEME PECTaBIeH CIIMCOK
WCTIOJIH30BAHHOM JINTEPATYPBI, HO €CTh OIIMOKU B 0()OPMIICHUHN; HEKOPPEKTHO 0(OPMIICHBI HITH
HE B I10JIHOM 00BbEME IPE/ICTAaBIICHbI CChUIKM Ha UCIOIb30BAHHYIO JIUTEPATYPY B TEKCTE
pedepara; ectb yacTbie opdorpadudeckre, MyHKTyallHOHHbIE, TPaMMaTHYECKHE, JIEKCHIECKHE,
CTUJIMCTUYECKHE U MHbIE OIIMOKH B aBTOPCKOM TEKCTE; B 1IeJIOM pedepar npecTaBiseT cooon
JIOCTATOYHO CAMOCTOSITEIIbHOE MCCIIEJOBAHUE, IIPEICTABIICH aHAJIU3 HAlICHHOIO MaTepuania,
IPUCYTCTBYIOT €IMHUYHbIE CiTy4an (aKTOB ILIaruara;

- OIICHKA «HEY/I0BJIETBOPUTEIBHO) BBICTABIISIETCS CTYJEHTY, €ClIi B pepepaTe OTMEUEHbI
HapylleHHs 00IKX TpeOoBaHU HanMcaHus pedepara; ecTh OUIMOKH B TEXHUYECKOM
o(opMieHNH; ecTh HapyIIEHUs! KOMIO3MILIMU U CTPYKTYpPBI; B TEKCTE pedepara ecTh JOrHUeCKue
HapylLIeHUs B IPEACTAaBIEHUN MaTepralla; B OJHOM 00bEME IIPEICTaBIEH CIIUCOK
UCIOJIb30BAHHON JINTEPATYPbI, HO €CTh OLIMOKH B 0OPMIICHUH; HEKOPPEKTHO O(hOPMIIEHBI U HE
B [TOJIHOM 00BbEME MPEJICTaBICHbI CCHUIKM Ha UCIIOJIb30BAHHYIO JIUTEPATYPY B TEKCTE pedepara;
€CTb peryJsipHble opdorpadudeckre, MyHKTyallMOHHbIE, TPaMMaTHYeCKHe, TeKCUYEeCKHe,
CTHJIMCTUYECKHE U MHBIE OIIMOKU B aBTOPCKOM TEKCTE; pedepar He MpeCTaBIsieT co00i
CaMOCTOSITENILHOTO UCCIIEIOBAHNUS, OTCYTCTBYET aHAJIN3 HAlJIEHHOTO MaTepHuaa, IPUCYTCTBYIOT
yacTble ciyyau (akToB IUIaruara.

1.3. KommiekT 3aiaHuii /I KOHTPOJIbHOM PadoThI

Pasnea 1. Apudmernxa
3aganus HA «3»:
Bapuant 1
3amanue 1. Haiinure HOJI uncen 60 u 90;
Baganue 2. Haitqure HOJI uncen 75 u 30;
3ananue 3. Haiinute HOK uncen 21 u 25;
Bamanue 4. Hatinure HOK yncen 50 u 35.

Bapuant 2
Baganue 1. Haiiqure HOJI uncen 60 u 80;

3amanue 2. Haiinure HOJI uncen 75 u 50;
3amanne 3. Haiinnre HOK uncen 30 u 35;
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3ananue 4. Hatinure HOK uucen 21 u 35.
Bapuant 3

3amanue 1. Haitnure HOJI uncen 40 u 52,
3aganue 2. Hatimure HOJI uncen 30 u 70;
3ananue 3. Haiimnre HOK uncen 20 u 35;
3ananue 4. Hatinure HOK uwncen 21 u 14.

3aganus Ha «4»;

Bapuanr 4

3aganue 1. Haitqure HOJI uncen 6, 7 u 12;
3amanue 2. Hatimure HOK gncen 5, 20 u 6.

Bapuanrt 5
3amanue 1. Haiinure HOJI uncen 12, 2 u 16;
3amanue 2. Hagure HOK uwncen 8, 5 u 14.

Bapuanr 6
3amanue 1. Haiinure HOJI uncen 18, 24 u 16;
3amanue 2. Haitnute HOK uncen 15, 5 u 20.

3aganue. 3agaHus Ha «5»:
Bapuant 7
Haiigure nBa yucna, y kotopeix HOJI paBen 4, a HOK pasno 180.

Bapuant 8
HOK nByx uucen 240, HO/I atux gucen 24. Onno yucio 48. Haliqute npyroe 9ucio.

Pa3nen 2. Komounaropuka

Bapuant 1

3anmanuel. Y mamebl 2 s610ka n 3 rpymi. Kakieiii 1eHb B TedeHne S JTHeW TOapsT OHA BBITACT
1o ofHOMY PpykTy. CKOJIBKUMH CIIOCOOAMHU 3TO MOKET OBITh ClIeNaHO0?

3amanue 2. B maccaxupckom noesne 9 BaroHoB. CKOJIBKUMH CITOCOOaMU MOKHO PacCaauTh B
noeszie 4 4yeaoBeka, pu YCIOBUHU, YTO BCE OHU JOJKHBI €XaTh B Pa3IMYHBIX BaroHax?
3amanwue 3. ['pynmy u3 20 cTyIeHTOB HY>KHO pa3/IeinuTh Ha 3 OpUraabl, IPUYEeM B IIEPBYIO
Opuray TOJDKHBI BXOJUTH 3 YelOBeKa, BO BTOPYI0 — 5 U B TpeThio — 12. CKONBKUMHU
CIoco0aMu 3TO MOXKHO ClIeNaTh.

3ananue 4. B maxMaTHOM TypHUpPE IPUHUMAIH y4acTue 15 maxmMaTUCTOB, IPUYEM KasKIbIl U3
HUX CBITPAJ TOJIBKO OJIHY MAPTHUIO C KAKIBIM U3 OCTaIbHBIX. CKOJIBKO BCETO MapTHil OBLIO
CBITPAHO B 3TOM TypHHpE?

3ananue 5. Kakux yucen ot 1 10 1 000 000 GombIe: TeX, B 3aMUCH KOTOPHIX BCTPEUYAETCS
eIMHUIIA, WIN T€X, B KOTOPBIX OHA HE BCTpeyaeTcs?

Bapuanr 2

3ananue 1. [Ipeanpusitue MOXeT IpeJOCTaBUTh paboTy MO OJHOM CrelHaIbHOCTH 4
KEHILIMHAMU, 110 APYTOil - 6 My>KUnHaM, 110 TpeTbel - 3 pabOTHHKAM HE3aBUCHMO OT I0JIa.
CKOJBKMMH CTIOCOOaMH MO>KHO 3aITOJTHUTh BaKaHTHBIE MECTA, €CJIM UMEIOTCs 14 peTeH IeHTOB:
6 JKEHIIWH U 8 My>KYUH?

3ananue 2. B rpynmne 9 uenoek. CKoJIbKO MOYKHO 00pa30BaTh pa3HbIX MOATPYII IPU YCIOBUH,
YTO B MOATPYIITy BXOJUT HE MEHEE 2 YEeJIOBEK?
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3amanue 3. Jlyig ygactus B KOMaHie TpeHep oToupaet 5 ManbuukoB U3 10. CKOIbKUMH
croco6aMu OH MOXKeT c(hOpMHUPOBATH KOMAH/Y, €CITU 2 OIPEICTICHHBIX MAJIbYUKa TOJKHBI
BOWMTH B KOMaHy?

3amanue 4. CKOJIBKO pa3IMUHbIX IpoOei MOKHO COCTaBUTh W3 uncen 3, 5, 7, 11, 13, 17 Tak,
9YTOOBI B KO0 APOOB BXOIWIN 2 pa3auuHbIX yrcia? CKOJIBKO cpeid HUX OyeT MpaBMIIbHBIX
npobeii?

3ananue 5. CKOIBKO CJIOB MOXKHO IOJIy4UTh, IepecTaBiisis OykBol B cioBe I'opa u Mucturyt?

Pa3nen 3. YpaBHeHUsI 1 HEpaBeHCTBA
Bapuanr 1

Bamanue 1. Eciv 3HaueHue BoIpakeHus V8 —t —V3—t paBHa 2, TO 4eMy paBHO 3HAUCHHE BBIPXKEHUS
V8-t +V3—t

A)l
)4

B)1

C) %

D) 2

E) 2
3aganue 2. Haiitu cymmy kopaeii nannoro ypasaenust: (109, (x —2) + log(10 — x))(x2 —
5x +6)=0
A) 10

B) 11
C)2

D) 15
E)4

3ampanue 3. Eciu 70% unciia \/(4\/3 —7)2+ \/(4\/3 +7)2 paBHO, TO YeMy paBHO camo gucino? A) 17
B) 18
C) 19
D) 20

Ec)lzlza]ime 4. PenieHne ypaBHEHHE U HAUTU CYMMYy €r0O KOpHeil — x*-7x+12 2
)-x +8x+2

A)4 3

B) -7

C)9

D) -5

E)8

3amanue 5. Haiitu 3HaueHue nanHOro Bhipaxerms (5,5)12109sD) . 21(210gsD)

A)VI1

B)3

C)2

D) \3

E)11

Bapuanr 2

3ananue 1. BErauciuTe 3HaIeHNe BeIpakeHns: 2/°%(5 + \/3)3_-1- 510925 (/3 — 5)E
A) 243

23



B) 3\3
C)7
D)8
E) 10
3a;[a5HHe 2. Haiiti cymmy KopHei ypaBHerust: 3V3%+1 = (+9u-2)u+1
A)—_
3

1
0)-t_
3

D) 5

) 3

E)2
3 1 1 aNa—b~\b_
3amanue 3. Ypocture BoipakeHHue ( - ) - (

Nab  ~Na+Vb a\b+b\b\a

A)-__1
Na+\b

1
13)¢a7¢b

2
O

2
D) Na—\b
E)Va—+b

3amanue 4. Pemnth HEpaBeHCTBO X2 + Vx2 <5 _
4

A) V6
B)V6—1
)]
D) ;(\/6TIT
E)6

2

3amanue 5. Pemenne ypaBHEHNE U HAWTH CyMMY ero KopHeit: Vx —3(2% +32-2*—18) =0
A)15

B)1

C)25

D)8

E) 14

Pa3nen 4. [lnanumerpust

Bapuanr 1

3ananue 1. Jlokaxure, YTO MEAMAHbI pPa30MBAIOT TPEYTOJbHHUK HA IIECTh PABHOBEIUKUX
TPEYTOJIHHUKOB.

3ananue 2. BeicoTa Tpamnemuu, AMaroHaiu KOTOPOi B3aUMHO NEPIIEHAUKYIISPHBI,
paBHa 4. HaliquTe muiomnaap Tpanennu, €Clid U3BECTHO, YTO JUTMHA OJTHOW U3 €€ JuaroHasei
paBHa 5.

3amanwme 3. [Tycts K,L,M u N- cepenunst cropor AB,BC,CD u DA BeiTykitoro
yeteipexyronsHuka ABCD; otpesku KM u LN nepecekatorcs B Touke O. [lokakute, 4To

Sakon + ScLom = SekoL + Spnowm.
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3ananue 4. [Ipsmeie PA u PB kacarorces okpysxHoctH ¢ rieHTpoM O (A u B- Toukn
kacanwus). [IpoBeneHa TpeThs KacareabHas K OKpYKHOCTH, repecekaromias orpe3ku PA u PB B
toukax X u Y. Jlokaxxure, uro BenmurHa yria XOY He 3aBUCUT OT BEIOOpA TPEThel KacaTelIbHOM.

3amanwne 5. Ha croponax BC,CA u AB tpeyronsauka ABC B3sitel Touku A1,B1 u Cy,
npudem AC1 = AB1, BA1 = BC1 u CA; = CBs. Jlokaxure, uto A1,B1 u Ci- Touku kacanus
BIIMCAHHOU OKPY>KHOCTU CO CTOPOHAMH.

Bapuanr 2.

3amanwue 1. Jlokaxwute, uto cropona BC tpeyronsanka ABC BugHa 13
neHtpa O BrrcanHoO#M okpyxHOCTH 1o yriom 90° + [ A/2, a u3 nieHtpa Oa BHEBIIMCAHHON
OKpY>KHOCTH 1o yriiom 90° — [ A/2.

3ananue 2. 3 Touku M, nexateil BHyTpH npaBuibHOTO Tpeyronbaruka ABC, omymieHs
nepneHaukyapsl MP,MQ u MR na croponst AB,BC u CA cootBeTcTBeHHO. JlokakuTe,
ut0o AP? + BQ? + CR?=PB2+ QC?+ RA2u AP + BQ + CR =PB + QC + RA.

3anganue 3. /IBa Koyieca paanycoB I U 2 KataroTcs mo npsamoii |. Haiinure MHOXKECTBO
TOYEK repeceueHuss M ux o0muX BHYTPECHHUX KacaTelIbHBIX.

3ananue 4. J[Be OKpyKHOCTH KacaroTcsl JaHHOW MPSMOM B IByX JaHHBIX Toukax A u B u
kacatorcs Apyr apyra. [lycte C u D- Touku KacaHwsi 3TUX OKPYXKHOCTEH ¢ APYroil BHEUTHEH
KacarenbHOU. Haiinure reomerpudeckoe Mecto cepenut otpeskos CD.

3amanue 5. [lam kBagpar ABCD. Haiigute reomMeTpmdeckoe MECTO CEpeIUH CTOpPOH
KBa/IpaTOB, BIIMCAHHBIX B IaHHBIN KBaApaT.

Bapuant 3.
3amanue 1 Jlan tpeyronsauk ABC. Haiinute Bce 5 Takue Touku P, uaro
wiomaau TpeyroiasHukoB ABP,BCP u ACP paBHbL.

Baganue 2. Kaxmas auaroHajgb BBITYKIOTO”
nstuyronbanka ABCDE otcekaeT oT Hero TpeyroibHUK €IWHUYHOW IUIOIAAH. Berauciure
iomaap naruyronsauka ABCD

3amanue 3. Touku K,L,M u N nexar Ha
croponax AB,BC,CD u DA napannenorpamma ABCD, npuuem otpezkn KM u LN napannensHbl
CTOpOHaM TapajuiesiorpaMma. JTH oTpe3Ku nepecekarorcst B Touke O. JlokakuTe, 4TO TUIOMAAN
napamenorpammoB KBLO u MDNO paBubl TOrma ¥ TONbKO Torna, korjaa touka O JeXUT Ha
mraronaiu AC.

3ananue 4. Bnucannas okpyxHoCcTh TpeyronbHuka ABC kacaercs croponst BC B
touke K, a BHeBncanHas- B Touke L. Jlokaxwure, uto CK = BL = (a + b — ¢)/2, rze a,b,c- maunb
CTOPOH TPEYrOoJIbHUKA.

3amaame 5. Ilyctb OaOp m  Oc-  [EHTpBl  BHEBINHCAHHBIX  OKPY)KHOCTEH

tpeyronpHuka ABC.  Jlokaxure, uyto  Touku AB m C —  ocHOBaHHS  BBICOT
tpeyroabHuKa OaOpOc.

Bapuanr 4.

3anaHue 1. Bnytpun tpeyrompHrka ABC B3sita TaKas Touka P,

gyro [[PAB: CPAC=[CPCA: [ PCB = [PBC: [C PBA = x. lokaxwure, uro X = 1.

3ananue 2. Touku D u E nensar croponst AC u AB npaBusibHoro tpeyronsauka ABC B
orHomenussx AD : DC = BE : EA =1 : 2. Tlpsmeie BD u CE mepecekarorcs B Touke O.
JNoxkaxwute, uro CAOC = 90°.

3ananue 3. Ctoponsl AB u CD uetsipexyronasuuka ABCD momany S He napansienbHbl.
Haiingure 'MT X, nexxarmux BHYTPH YeTHIPEXYTOJIbHUKA, TSI KOTOPBIX Sasx + Scpx = S/2.

3anmanue 4. Ha croponax AB u BC tpeyronsanka ABC Gepyrcs Toukn D u E. Haiinure
T€OMETPUUYECKOe MECTO cepenuH oTpe3koB DE.
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3amanne 5. Jlan paBHOcTOpoHHMU TpeyroiasbHuk ABC. Haiigure I'MT M Ttakux, 4To
tpeyronbaukn AMB u BCM paBHoOenpeHHEbIE.

Pa3jnen 5. Crepeomerpust

Bapuanr 1.

3aganue 1. JlaHO HECKOJBKO MPSAMBIX, MPUYEM JHOObIE JABE M3 HUX IEPECEKAIOTCA.
JlokaxwuTe, 4To MO0 BCE OHM JIEKAT B OJHOW IUIOCKOCTH, JTMOO BCE OHH MPOXOAAT Yepe3 OAHY
TOUKY.

3ananue 2. Haiigute yroin Mexay CKpEIIMBAIOIIMMUCA JAMATOHAISAMHU JIBYX COCEIHHUX
rpaHeit Kyoa.

3ananue 3. Ilpsmas | oOpasyer paBHbIE YIIIbl ¢ IBYMsI IIEPECEKAIOIMMUCS IPSAMBIMU 11 1
I2, nexamumu B tuiockoctr 11, mpuyém oHa He NMEpHEHAMKYJISIPHA 3TOH uiockocTH. Jlokaxure,
9TO npoeKuus npsmoii | Ha miockocts 11 Toxke 0Opasyer paBHbIE yIiibl ¢ IpsIMbIMH 11 1 L.

3amanne 4. Jlan npsamoyrompHuk ABCD. [lokaxute, uto st Jr000H TOYKH X B
IPOCTPAHCTBE BHINONHAETCA paBeHcTBO AX2 +CX% = BX? +DX2.

3ananue 5. B mpocTpaHcTBEe AaHbl JBE CKpelluBaromuecs mnpsmeie. [IpoTuBonoaoxHbie
pEOpa TeTpasipa MepeMeraoTcs 0 ITUM IPSIMbIM, TPUYEM UX JUTMHBI OCTAIOTCS TIOCTOSIHHBIMHU.
Jlokaxxute, 4To 00bEM TETpasApa IpU ITOM HE U3MEHSETCS

3aganue 6. Tpu 1mapa nonapHoO KacaroTcs; IVIOCKOCTh KacaeTcs 3TUX LIapOB B TOUKaX A,
B u C. Haiigure paanycsl mapoB, eciiu CTOpoHbI TpeyroiabHuka ABC paBHbI a, b 1 .

3aganue 7. JlokaxkuTe, 4TO CepeIUHBI CTOPOH MPOCTPAHCTBEHHOI'O UYETHIPEXYTOJIbHUKA
SIBJIAIOTCSI BEPIIMHAMM apajuiesorpaMmma.

3ananue 8. B npoctpancTBeHHOM deThipéxyroiabHuke ABCD cyMMBbl IPOTHBOIIOIOKHBIX

CTOpPOH paBHbI. JIOKQXUTE 4TO CYIIECTBYET cdepa, Kacaromascs BCEX €ro CTOPOH M JUaroHaiu
AC.

Bapuanr 2.
3amanue 1. Bcerna nm yepe3 JaHHY!0 TOYKY A MOXHO TPOBECTH MPSAMYIO,

MePECEKAONIYIO JaHHBIC CKPEIUBatONuecs mpsMbie 11 u 127
3ananue 2. Jlan ky6 ABCDA1B1C1D1. Haiinute yron mexay npsimbeivu A1B u AC.

Bananue 3. Jlokaxwure, uro npsmast | oOpasyer paBHbIE YIIIbI C IBYMs ITEPECEKAIOIIMMUCS
MPSIMBIMU TOT/IA U TOJBKO TOT/IA, KOTJIa OHA MEPIEHAMKYJISIPHA OJHOM W3 JIBYX OHCCEKTPHUC
YTJIOB MEXAY STUMU MPSMBIMH.

3ananue 4. Jlanbl nBe Touku A u B. Jlokaxkurte, 94TO MHOKECTBO TOYEK X, JUISI KOTOPBIX
semmunHa AX? — BX? mocrosHHa, TpencTaBiseT cobol IUIOCKOCTH, IEpHeHIUKYISIPHYIO
npsiMoit AB.

3anmanue 5. B mpocTpaHcTBe JaHbl TpH MapaienbHble IpsMble a, b u c. Pedpo terpasapa
nepeMeniaeTcss mo mpsMoil a, MpUYEM JUIMHA €r0 OCTA€TCs TOCTOSHHOM, a JIB€ OCTaBIIHECS
BEPIIMHBI MEPEMEIAIOTCA MO MPSAMBIM b U c. JlokaxkuTe, 94To 00BEM TeTpadpa mpHu TOM He
M3MEHSIETCH.

3ananue 6. Panuycel AByX HemepeceKarmmnxcs mapoB paBHbl R U r; paccTosiHuE MEXITY
WX IIEHTpaMHu paBHO a. B kakux mpenenax MOXET U3MEHSThCA JIMHA OOIIeH KacaTelbHOW K
9TUM mmapam?

3aganue 7. JlokaxxuTe, 4TO LEHTP MNapajieJorpaMma M3 3agadu 5.1 coBmagaer ¢
CepeIMHON OTPE3Ka, COSAMHSIONIETO CePEANHBI JUaroHaael 4eTbIpEXyrojlbHUKA.

3amanne 8. Okono chepbl OmUcaH MPOCTPAHCTBEHHBIM YETHIPEXYTOMbHUK. JloKaxuTe,
YTO YETHhIPE TOUKHU KaCaHUs JIEkKAT B OJTHOM MIOCKOCTH.

Pa3nen 6. [TocTpoeHue HA MJIOCKOCTH M B IPOCTPAHCTBE
Bapuanr 1.
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3ananue 1. [Tocrpoiite Tpeyroapank ABC mo a,ha u R.

3ananue 2. [IpoBenute yepes naHHYIO TOUKY P, jexaliyto BHYTpH JaHHON OKPYKHOCTH,
XOpIly TaK, 4TOOBl Pa3HOCTh JUIMH OTPE3KOB, HA KOTOphle P jaenuT Xopay, uMmena JaHHYIO
BEJIMYUHY a.

3ananue 3. [lanbl Touka A 1 okpykHOCTB S. [IpoBeauTe uepes3 Touky A MpsiMyIo Taxk,
4T00BI XOP/Ia, BhICEKaeMast OKPYKHOCTBIO S Ha 3TO# MPSIMOii, UMelia TaHHY O JUTHHY d.

Bapuanr 2.

3ananue 1. JlaHbl OKpYyKHOCTH U J1Be Toukd A u B BHyTpu ee. Brinmnre B OKpyKHOCTb
MPSIMOYTOJIbHBIN TPEYTOJIbHUK TaK, YTOOBI €ro KaTeThl MPOXOIWIN Yepe3 JaHHbIE TOUKH.

3ananue 2. [locTpoiiTe TpeyroapHUK 1o AByM yriam A, B u nepumerpy P.

Bananue 3. Iloctpoiite Tpeyroabauk ABC 1o ha,hp u he.

Bapuant 3.

3amanue 1. ITocrpoiite Tpeyroasuuk ABC, ecnn maHa npsiMas |, Ha KOTOpO#l JIeKUT
crtopoHa AB, u Touku A1, B1- ocHOBaHMsI BBICOT, omyliieHHbIX Ha ctopoHbl BC u AC.

3amanue 2. Iloctpoiite pom0, ABE CTOPOHBI KOTOPOTO JiekKaT Ha JBYX JaHHBIX
napajuIeNIbHBIX MPSMBIX, a IBE APYTHE MPOXOAAT Yepe3 JIBE TaHHBIC TOUKH.

3amanue 3. JlaHbl OKpY>KHOCTD S, Touka A Ha Hell u nipsiMast |. TTocTpoiiTe OKpYKHOCTB,
Kacarollyrocsi JaHHOW OKPYKHOCTH B TOUKE A U JaHHOU MPSMOH.

Bapuanr 4.

3amanne 1. Tloctpoiite = TOuky M BHYyTpM  JaHHOrO  TpEyrojbHHKa  Tak,
4T0 SABM : SBCM : SAcM=1:2: 3.

3ananue 2. Jlansl npsimasi 1 oKpykHOCTb. [locTpoiiTe OKpYKHOCTb JaHHOTO pajuyca I,
KacCarolyocs HX.

3ananue 3. [locTpoiiTe TpeyroapHUK 110 a,Mc ¥ yriay A.

Bapuanr 5.

3annuel . JIponomxenusicropon AB u CD npsmoyronsauka ABCD nepecekaror
HeKoTopyto mpsimyto B Toukax M u N, a mpomomkenust croporn AD n BC nepecekator Ty ke
npsamyo B Toukax P u Q. IToctpoiite npsmoyronsuuk ABCD, eciu gansl Touku M, N, P, Qu
JUIMHA a cTOpoHbI AB.

3ananwue 2. [Toctpoiite TpeyromsHuK ABC 110 Ma,Mp 11 Me.

3ananue 3. BrnumuTe B 1aHHBINH ocTpoyroibHbIi TpeyroasHuK ABC kBagpat KLMN rak,
4yr00b1 BepmnHbI K 1 N niesxxanu Ha croporax AB u AC, a Bepmuns L u M- Ha ctopone BC.

Bapuanr 6.

3amanue 1. ITocTpoiite paBHOOEIPEHHBIN TPEYTOIBHUK, €CIIH 3a/JlaHbl OCHOBAHMS €TO
OucceKTpHuC.

3amanme 2. Iloctpoiite uversipexyrompHUK ABCD mo dyerbipem cTOpoHaM W yrity
mexay AB u CD.

3ananue 3. BHyTpu yrna ganst 1se Touku A u B. IlocTpoiiTe okpyXKHOCTb, IPOXOSIILYIO
4yepe3 9TH TOUYKHU U BBICEKAIOIYI0 Ha CTOPOHAX yTrjla paBHbIE OTPE3KHU.

Kpurepun onenku

OreHka «OTIHYHO» (5 OAIIIOB) BBICTABIISACTCS, €CIIU CTY/ICHT BJIaJIe€T 3HAHUSIMU U
MIPEJICTABICHHUSIMHE 10 PEIICHHIO 3a7aui; BEIOOP CITIOCOOOB pPEIIeHUs 33a/1a4 TPAMOTHBIN;
paccyXIeHHs HOCSAT apTyMEHTHPOBAHHBINA XapaKTep; MPeTIOKEHHBIE CTIOCOOBI pEIIeHUS 3a]a9u
UMEIOT TPO(HeCCHOHANTFHYIO HAMPABICHHOCTD; CTYJCHT MPOSIBIISIET TBOPUYECKUH TOIXO K
PEIICHHIO TOCTABJICHHBIX 3a/1a4, TPAMOTHO BBITTOJIHSAET PACUeThl, OTCYTCTBYIOT OIIMOKH.
Onenka «xoportoy (4 6alyoB) BEICTABISETCS, €CIIU CTYJICHT BJIAJeeT SHAHUSIMH U
MPEJCTaBICHUSMH TI0 PEIICHHUIO 33]1auH; B BHIOOPE CIIOCOOOB PEIICHHS 3a/1auH JIOTTYCKaeT
HE3HAYUTENIbHbIE HETOYHOCTH, PACCYKICHUS apTYMEHTHUPOBAHBI;, PELICHUS HOCAT OCO3HAHHBIN
XapakTep; B pacueTax UMEIOTCS HE3HAUNTENIbHBIC TIOTPEITHOCTH, HETOUHOCTH
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OreHka «yJ0BIETBOPUTENIBHOY (3 Oansa) BbICTaBIISIETCS, €CIIM 3HAHUS U PECTaBICHUS
CTyJIeHTa I10 IIPEeI0KEHHOI! 3aj1aue HOCST Pa3pO3HEHHBIN XapaKTep; B BBIOOPE CIIOCOO0B
peleHust 3a1a4M JOIYIEHbI OIIUOKH; PELIEHUs HOCAT OTpaHUYEHHBIH, perpolyKTUBHBIIHI
XapakKTep.

OreHka «HEeyn0BIEeTBOPUTENHHOY» (0 OalIoB) BBHICTABISECTCS, €CIH CTYICHT UMEET
CYLIECTBEHHbIE TPOOEIBI B 3HAHUAX U IIPEJCTABICHUAX 10 IIPEAJIOKEHHOH 3a7aue; Ipyu BbIOOpe
CIIOCOOO0B PELICHNUS 3a/]auil IOMYIIEHbl OLIMOKH; pacCykIeHUs 0e3/10Ka3aTeIbHBbI.

1.3. Kpurepuu ouenku pedepara

- OLIGHKa «OTJMYHO» BBICTABISETCS CTYACHTY, €CIH CcojAepkaHHe pedepaTa COOTBETCTBYET
3afBJICHHON B HAa3BaHUU TeMaTHWKe, pedepar OQGOpMIEH B COOTBETCTBUM C OOIIUMH
TpeOOBaHUSMU HANHMCAHUS U TEXHUYECKMMH TpeOoBaHusiMH odopmiieHus pedepara; pedepar
uMeeT 4YETKYI0 KOMIIO3MLHMIO W CTPYKTYpy; B TEKCTE€ pedepara OTCYTCTBYIOT JIOTUYECKHE
HapylleHusT B MpPEACTaBICHUH MaTepualia; KOPPEeKTHO O(OpMIIeHBI W B IOJHOM 00bEME
MPEJCTAaBICHBl CHUCOK HCIIOJNIb30BAaHHOM JIMTEPAaTyphl M CCBHUIKM Ha HCIIOJIB30BaHHYIO
TUTepaTypy B TeKcTe pedepara; OTCYTCTBYIOT opdorpaduueckue, MNTyHKTyallMOHHEIE,
rpaMMaTHYeCcKHe, JIEKCUIECKHEe, CTHIIMCTUYECKIE U WHBIE OIIMOKK B aBTOPCKOM TEKCTe; pedepar
MPEJICTaBIsIeT COOOM CaMOCTOSITENIFHOE HCCIIEOBaHUE, IMPEICTaBICH KAaueCTBEHHBIM aHaIHu3
HaiJICHHOTO Marepuana, OTCYTCTBYIOT (axTbI TUIaruaTa;

- OLIEHKa «XOpOLIO» BBICTABISACTCS CTYJCHTY, €CIM coJiepaHue pedepara COOTBETCTBYET
3asBICHHON B HAa3BaHMU TEMaTHKE; B IENOM pedepaT opopMIIeH B COOTBETCTBHH C OOUIMMHU
TpeOOBAaHUSAMHU HANUCaHUs pedepaTa, HO €CTh MOTPEIIHOCTH B TEXHUYECKOM O(OPMIICHHHU; B
nenoM pedepatr uMeeT YETKYI0 KOMIIO3HMLHMIO W CTPYKTYpY, HO B TEKCTE€ pedepaTa ecTh
JIOTMYECKUE HapyIIEHUs B MPEACTaBICHUN MaTepuana; B MOJHOM 00bEME MpEeACTaBIEH CIHCOK
HCIOJIb30BAHHON JINTEPATypPbl, HO €CTh OUIMOKU B OPOPMIICHUH; HEKOPPEKTHO O(hOPMIIEHBI WIIH
HE B IOJIHOM OOBEME MPEICTABIEHBl CCHUIKM Ha MCIOJb30BAaHHYIO JIUTEPATypy B TEKCTE
pedepara; ectp eauHUYHbIE oOpdorpaduyeckue, MYHKTyallUOHHblE, TIpaMMaTHYecKHe,
JIEKCUYECKHE, CTUJIMCTHYECKHE M MHbIE OIIMOKM B aBTOPCKOM TEKCTe, B ILeloM pedepar
NIPEJCTaBIsET COOON CaMOCTOSITEIbHOE HCCIIEOBaHUE, NPEACTABICH aHajdu3 HalJAEeHHOTO
Marepuana, OTCYTCTBYIOT (baxThI IU1aruara;

- OIIEHKa «YyJOBJIETBOPUTENBHO» BBICTABISIETCA CTYJEHTY, €CJIM cojep)kaHue pecdepara
COOTBETCTBYET 3asIBJIECHHOW B Ha3BaHWU TEMATHKE; B pedepaTe OTMEUEHBI HAPYLIEHUS OOIINX
TpeOoBaHUI HamucaHus pedepara; ecTh MOTPEHIHOCTH B TEXHUYECKOM O()OPMIIEHUH; B LIEJIOM
pedepar nMeeT 4ETKYIO KOMIIO3UIIMIO U CTPYKTYpY, HO B TE€KCTe pedepara ecTh JIOIMUecKue
HapylleHUs: B TMPEJICTaBI€HUM MaTepuaya; B IIOJHOM O0bEME TPEACTaBIE€H CIHCOK
HCIOJIb30BaHHOM JIUTEpaTyphl, HO €CTh OMIMOKU B 0(OPMIIEHHH; HEKOPPEKTHO O(OPMIIEHBI MU
HE B IOJHOM OO0BEME MpEACTaBIEHBbl CCHIJIKM Ha HCHOJIb30BAaHHYIO JIUTEpaTypy B TEKCTe
pedepara; ectb yacTble opdorpapuueckue, MyHKTyallMOHHbIE, TPAMMAaTHYECKUE, JIEKCHUECKUE,
CTUJIMCTUYECKHE U MHbIE OIIMOKH B aBTOPCKOM TEKCTE; B LIEJIOM pedepaT MpeacTaBiseT coooi
JOCTATOYHO CaMOCTOATENIBHOE HCCIENOBaHUE, IPEACTABICH aHAIU3 HANJIEHHOrO0 MaTepuala,
NPUCYTCTBYIOT €IMHUYHbIE CiTy4an (aKTOB IUIaruara;

- OLIEHKa «HEYIOBJIETBOPUTENIHLHO» BBICTABISAETCS CTYACHTY, €ClIM B pedepaTe OTMEUEHBI
HapymeHus: oOmmx TpeOOBaHMI HamucaHusi pedepaTa; €cTb OHIIMOKM B TEXHUYECKOM
0o OpMIIEHNH; €CTh HapYLICHUs] KOMIO3UIIMK U CTPYKTYpHhI; B TeKCTe pedepara ecTh JOTHUECKHE
HapylleHUs: B TMPEJICTaBICHUH MaTepuasa; B TIOJHOM O0bEME TMpEACTaBIE€H CIHCOK
HCIOJIb30BAHHOM JIUTEpaTyphbl, HO €CTh OLIUOKU B 0()OPMIICHIH; HEKOPPEKTHO O(POPMIIEHBI U HE
B MOJIHOM 00BbEME MpeICTaBIECHbl CCHUIKM Ha UCIOJIb30BaHHYIO JINTEPATYpy B TEKCTe pedepara;
€CTb peryisipHble opdorpaduueckue, TYHKTYallMOHHbIE, TI'paMMaTHYEeCKHE, JIEKCUYECKHE,
CTUJIMCTUYECKHE M HHbIE OIMOKM B aBTOPCKOM TeKCTe; pedepaT He MpeACTaBiseT coOoi
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CaMOCTOSITENTLHOTO MCCIIEI0BAaHNUs, OTCYTCTBYET aHAJIM3 HalJICHHOT'O MaTepuaa, IpUCYTCTBYIOT
qacThle cllyyan (akToB riaruara.

14. Kpurtepun oueHkn npakTu4eckoii padoTbl

- OIICHKA «OTIUYHOY» (5 0aJIOB) BBICTABIISICTCS CTYICHTY, €CJIM OH CMOT U3JIOXKHTH CyTh
OCHOBHOI'0 BOIIpOCa, CMOI' OTBCTHUTbL IO CYHICCTBY JOIOJHUTCIIBHBIX BOIIPOCOB W Ha
YTOYHSIIOIIUE BOIIPOCHI.

- OIleHKa «Xopomio» (4 6amia), eclii CTYACHT CMOT H3JIOKUTh CYyTh OCHOBHOTO BOIPOCA,
CMOT OTBETHUTH TI0 CYIIECTBY JIOTIOJIHUTEIILHBIX BOIIPOCOB, HO HE CMOT OTBETUTh Ha YTOUHSIOIIHNE
BOTIPOCHI,

- OIICHKA «yIOBIICTBOPHUTEIBHO» (3 Oaiuia), eciid CTYJJCHT CMOT U3JIOKHUTh CyTh OCHOBHOTO
BOIIpOCa, HO HEC CMOI" OTBETUTD 110 CYIICCTBY AOIMOJIHUTCIIBHBIX BOIIPOCOB,

- OlleHKa «HeynoBieTBOpUTENbHO (0 0ayIoB), €CM CTYACHT HE CMOT H3JIOKUTh CYTh
OCHOBHOTO BOITPOCA.

2. OneHo4Hble MaTepHuaJabl AJsd l'[pOMe)KyTO'lHOﬁ aTTreCcTalnum

2.1. IlpuMepHbIii NepeyeHb BOMPOCOB /A 3a4eTa.

Yucna. Yucnossle cuctemsl. [IpocTeie U cocTaBHbIE YUCTIA.

[Tpu3naku genmumoctu yncen Ha 3, 4, 8, 9, 11.

VYpaBHeHus. Perenus ypaBHEeHUs epBoi

Pewiennst ypaBHeHUsI BTOPO U TPETHEU CTEIICHM.

OcHoBHas TeopemMa apuPMETHKH.

HOJI. Croiictea HO/la. Anroputm EBxinpa.

HOK. CroiictBa HOKa

[To3uIMOHHBIE U HETTO3UIIMOHHBIE CUCTEMBI CUUCIIEHHUSL.

OcHOBaHME TO3MIMOHHOW cHCTeMbl cuucieHus. [IpencraBieHue uucen B BHIE
CUCTEMATUYECKOM 3aIIMCH.

10. IIpaBuia nepexona u3 OAHON CUCTEMBI CUMCIEHUS B IPYTYIO.

11. IIpencraBieHue pallOHAIIBHBIX YHCEN B BUJE J-UUHOM Ipodu

12. Akcuomsl ITnano. Meroa MaTeMaTHUECKON MHTYKIHH.

13. Paznoxxenue Ounoma. dopmyia HaxoxaeHus ko3P puireHToB buHoma HetoroHa.
14. ApudmeTnyeckuii TpeyroJbHUK.

15. Kombunaropuka. Onpenenenne nepecTaHoBKU. Pa3MenieHus u coueTaHusl.

16. ®opMyiia cBs3M YKCiIa Pa3MELICHUN, IEPECTAHOBOK U COYETaHUIN

17. DnemeHTapHbIC PYHKIIUH.

18. HeanemenTapHble QyHKIMU.

19. ToxxnecTBeHHbIE TPEOOPA30OBAHNS.

20. YpaBuenue. CriocoObl penieHus ypaBHEHHI

21. HepaBenctBo. O6sacTh ONpeieieHns: HepaBeHCTBA.

22. CniocoObl perieHnii HepaBEeHCTB

23. Tpuronometpudeckue GpyHkiu. OCHOBHbIE CBOMCTBA TPUTOHOMETPHUECKUX (YHKIIUH.

©CoNogkrwNE

2.2. TunoBble 3a1a4M (MPAKTHYECKHE 3aHNS)

3a,Z[aHI/I$I/3aI[aLII/I, BBIHOCHUMBIC HA 3a4€T

Apupmernka
1. PaGouwuii exenHEBHO NEPEBHITIONHST HOPMY Ha 9 jeraneit u, TakuM o0pa3oM, 3a § aHel
HE TOJIBKO BeITONHMI 10-THEBHOE 3a/1aHKEe, HO M U3TOTOBUJI CBEPX 3aJaHus 36 JIeTaleH.
CKOIBKO JieTajei B IEHb U3TOTOBIISLT pabounii?
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10.

11.

12.

13.

14.

15.

MoToumknucT Beiexan u3 ropoaa A B ropoa B. Eciu on 6yner exars 1mo 35 kM B 4ac, TO
OTI03/1a€T Ha 2 yaca; ecliv ke OH OyzeT exaTh 1o 50 KM B yac, To mpueaeT Ha 1 Jac
panbIe cpoka. KakoBo paccrosaue Mexay ropogamMu A u B u cKoibko 4acoB oH
JIOJKEH OBLT 3aTPAaTHTh HA 3TOT MYTh?

BanHas koMHara umeer JuHy 3, LIUPUHY 2'M, BBICOTA COCTABIISIET 5¢€ UTHHBI.
2 2 7

CteHbl 3TON KOMHATHI TpeOyeTcst 00JI0KUTh INIMTKaMU, KPOME JIBEPH U OKHA, KOTOPbIE
3aHUMAIOT Liutomaan Bcex creH. CKOJIbKO TpeOyeTcsl INTUTOK KBAJAPATHOM (hOPMBI CO
10

CTOpOHO# B 25 cm?

Tpu 3aBoa MOTYYHIIN 3aKa3 HA MOTOPBI JIJIs1 HOBOCTPOEK. [1epBbIii 3aBOT BHITIOIHUIT

;—43cero 3aKa3a, BTOPOW 2TOro, YTO U3rOTOBHJI MIEPBBIH 3aBOJI, @ TPETUH 3aBO]] M3TOTOBHUII
5 14

ocrainbHbie 240 MOTOpOB. CKOJIBKO BCETO MOTOPOB OBLIIO U3TOTOBJICHO 3aBOJIAMH U

CKOJIBKO MOTOPOB M3TOTOBHJI KaX bl 3aBO/?

3aBoj 00s13aJICs 32 YeThIpe MecsIa paaruoGUIIMPoBaTh BCE JOMa YIIUIIbL. 32 MEePBhIMA

MecsIr 6ana paaropuinpoBana 1Bcex 10MOB, 3a BTOPOil 40CTaBIIMXCsI JOMOB, 33 TPETH
4 9
Mecsiil ObUTH paarnoGUIMPOBaHbl 32 TOMa, a MMOCICAHUE OCTABIINECS 3BCEX JIOMOB ObLIH
20

paanoGUIMPOBaHBI 32 YETBEPTHIH Mecsiil. CKOJIBKO JOMOB OBLIO painoQHUIMPOBAHO 32
BCE BpeMsi?

CwMernranu XJ10mok 1Byx coptoB. Kuorpamm nepsoro copra croun 20 py0., Kuiorpamm
BTOpOro — 16 py6. Beero nmomyunnocs 50 kr cmecu, kotopas crouna 9 py6. 20 kor.
CKOJIBKO KHJIOTPaMMOB TIEPBOTO U BTOPOT'O COPTa B OTAEIBHOCTH OBIJIO CMEIIaHO?
HimeeTcst TOM CTaJid ABYX COPTOB, ¢ conepkanneM Hukenst B 5% u 40%. CkoIbKO HYKHO
B3STh JIOMa Ka)kJI0ro copta, 4To0bl noiayuuts 140 xr cramu ¢ conepxanueM B 30%?
Cwmemanu 30-nmpoueHTHBIN pacTBOp OOPHOM KUCIOTHI C 15-POLIEHTHBIM PaCTBOPOM U
nonyunii 450 r 20-mpoueHTHOTO pacTBopa. CKOIBKO IPaMMOB KaXKJIOTO pacTBopa ObLIO0
B3SITO?

JBa 30moT1hIx cnutka mpoosl 840-it u 750-i1 BecsaT Bmecte 3, 762 kr u conepxar 752,4
auratypsl (mpumecu). OnpeaenuTh BeC KaXkI0TO CIUTKA.

B nByx cenmax HaceJeHHE YBEIHYHIIOCH: B IEPBOM cejie Ha 28%, BO BTOPOM celle CTaio
1800 uenosek BmecTo 1500. B cpenneM HaceneHue yBennuuiioch Ha 28%. CKOIbKO
JKuUTesiel ObUIO B IEPBOM CeJie 10 YBEJINYECHUS?

bacceiin-menanka eMEHTHOTO 3aBO/Ia 3aII0THEH €a BBICOTY 6, 43 M 11aMoM (ChIphEeBOA
Maccoit), cogepskanum 71,2% u3BectHsika. /[ mpon3BoacTBa ieMeHTa TpelyeTcs,
4TOOBI 1AM cofiepxkan 77,5% u3BectHsika. [l oOoramieHus UCoIb3yeTcs IIiam,
conepxarnuii 85,4% n3BecTHsika. Ha Kakyro BBICOTY HAJI0 IOMOJIHUTH 0AaCCENH ATUM
[IJIAMOM, YTOOBI TTOCTIE TIEpEeMEIINBaHUS TOTYYUTh MIIaM, COJIepKaIuil TpeOyeMblii
MPOLIEHT U3BECTHSIKA?

S Ikl HA JTO/IKE MPOTUB TEUCHHSI PEKU U, TIPOE3Kast MO MOCTOM, YPOHUII IIIJISITTY B
Boxy. Yepes 10 MUHYT 5 3aMETHIT TOTEPIO MIUTATIBL, IIOBEPHYJT Ha3a 1l U, TPEOHS C TOH ke
CKOPOCTBIO, HarHaji nuismy B 1 kM Hibke MocTa. KakoBa CKOpOCTh TeUeHUS peKku?
Cobaka mpecrneayer 3aiiia, KOTOpblid HaxXoAuTCs Ha paccTossHUH 40 CBOMX MPBDKKOB
Briepenu cobaku. Cobaka fenaer 7 mpbKKOB, B TO BpeMsl Kak 3asl] f1enaer ux 9, Ho 3
MpPBDKKA COOAKM PAaBHOCHIIBHBI 5 TIPBDKKaM 3aiiiia. CKOIBKO MPHDKKOB HAJIO CIENaTh
cobake, 4TOOBI JOTHATH 3aifia?

3anmaya JI. H. Toncroro. Kocubl 10mKHBI BBIKOCHTH J1Ba ayra. Hadas ¢ yTpa KocuTh
OOJBIINIA YT, OHU MOCIIE MOIYAHS Pa3eIUINCh: OJJHA MTOJOBUHA OCTajlach HAa MEPBOM
JYTY U K BE€UEpy €ro JTOKOCHIIA, a BTOpas Nepelnia KOCHTh BTOPOH JYT TUIOIMAAbI0, BIBOES
MeHbIIel nmepBoro ayra. CKOJbKO OBIJIO KOCIIOB, €CTM U3BECTHO, YTO B TCUCHUE
CJIEAYIOUIETO JHS OCTABIIYIOCS YaCTh paOOTHI BHITTOIHIII OJJMH KOCeIl?

Crapunnas 3amava. Tpoe qpy3el Kymuiid HEKOTOPOe KOJIHUYECTBO T1070B. Houblo oinH
u3 apy3e otaenui cebe TPEeThIo YacTh, & OCTABLIMICS OJUH IO/ OTJAl 00€3bsHE;
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CITLyCTsI HEKOTOPOE BpeMsl 3TO K€ IIPO/Ieal BTOPOI TOBAPHILL, a IOTOM U TPETUH, OT/1aBast
OJIMH OCTaBILIUICS 10/ 00€3bsiHE. Y TPOM BCE TPOE APY3€il MOAEINUIN OCTAIBHBIE I1JI0]IbI
MEX/y OO0 OPOBHY U OCTAaBILUICS OAMH IUIOJ OTAANU 00e3bsiHe. Onpenenursb
HAaUMEHBIIIEE U3 BOZMOXKHBIX KOJUYECTB IJI0/I0B.

KomOunnaropuka

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

217.

28.

29.

30.

31.

W3 mudp 1, 2, 3, 4, 5 coctaBneHbl BCEBO3MOXKHBIC MMATU3HAYHBIC YHCTIa 0€3 TTOBTOPCHHUS
1idp. CKOJIIBKO Cpeau ATHX YUCEN TaAKUX, KOTOPhIE HAYUHAIOTCS [Uppoid 37

Pacnicanue ofHOTO THS COAEPKUT S YPOKOB. ONpeiesuTh KOJTUYECTBO TAKUX
pacniucaHuii pu Beioope u3 11 quciuriuH.

CKOJBKMMH CTIOCO0aMH MOXHO BBIOpaTh 3 AeKYpHBIX U3 Tpymsl B 20 uenosek?

Cana, [lets, Jlenuc, Ons, Hacts gacto xonar B kade. Kaxprit pas, odenas Tam, oHA
paccakuBaroTcs 1o-pazHomMy. CKOJIBKO AHEW Jpy3bs CMOTYT 3TO CIENaTh 0€3
TTOBTOPEHUS?

N3 yyanuxes natu 11 kiaaccoB HyKHO BbIOpaTh ABOUX J1€KYpPHBIX. CKOJIBKO map
JEKYPHBIX MOKHO COCTaBUThH (YUEHUKH B [1ape HE JIOJKHBI ObITh U3 OJIHOTO Kilacca)?

B 9 “6” xnacce 6 uenosek (I"ans,Csera, Kats, Onsa, Makcum, Buts) yuarcs Ha Bce
nsaTepku. JlemaprameHT oOpa3oBaHMs IPEMUPOBAIL JIUIIUX YUYAIIUXCS IyTEBKaMU B
Amnarny. Ho, k coxanenuto, myTeBoK Bcero 4etbipe. CKOJIbKO BO3MOKHO BApUAHTOB
BbIOOPA YUEHUKOB Ha OTIBIX?

BoiickoBoe noapazenenue cocTouT u3 5 oduiiepon, 8§ cepkanToB U 70 pAIOBBIX.
CKOJBKIUMH CIIOCOOaMH MOXHO BBIICTHTD OTPsII U3 2 OQHIIEpPOB, 4cepKaHToB U 15
PATOBBIX?

B roBenmupHyto MacTepCKyIo IpUBE3H 6U3yMpy 0B, 9 anmasos u 7 candupos. FOBemupy
3aKa3anu OpacieT, B KOTOpoM 3 u3ympyaa, 5 anmaszoB u2 candupoB. CKOIbKUMU
croco0aMu OH MOJKET BhIOpaTh KaMHU Ha Opaciet?

B paiione noctponnu HOBYtO mikoisy. M3 mpumeamux 25 4enoBek HYy>KHO BbIOpaTh
JUPEKTOpa LIKOJIbI, 3aBy4Ya Ha4aJIbHOM IIKOJIbI, 3aBy4a CPEHEr0 3BE€HA U 3aByya 10
BOCTIUTATENbHON paboTe. CKOIBKUMH CIOCOOAMH 3TO MOYKHO C/IeNaTh?

CKOJIbKO HEUETHBIX JIBY3HAYHBIX YHCE]I MOXHO cocTaBuTh u3 mudp 1, 3, 4,6, 7, 8, 9?
CKONbKMMH croco0aMM MOXHO paccTaBuTh 10 KHUT Ha TOJKE TakK, 4YTOOBI B
onpezenéHHble KHUTU HEe CTOSUIH psaaoM? UToObl TpH, YETHIPE ONMpPEEICHHbIE KHUTH HE
CTOSUTH psAsIoM?

CKONBKUMHU pa3IUYHBIMU CIIOCOOAMH MOXHO PaccajuTh 3a KpyribIM ctosioM 10 rocreii?
OnuH cnoco0 oTinMyaeTcss OT APYroro, €ciid y KOro-To M3 rocteil MeHseTcst XOTs Obl
OJIMH COCE]I.

Nmeercss msaTh KYCKOB MaTepuU pa3HbIX IBETOB. CKOJIBKO pPa3IMUHBIX (PIaroB MO>KHO
CKPOUTDH U3 3TUX KYCKOB, €CIHM Ka)/blil (iar COCTOMT U3 TPEX TOPU30HTAIBHBIX MOJIOC
pa3Horo npera?

Kaxgas w3 N pa3nuyHbIX KOMMEpPYECKHMX OpraHM3alMii HamepeBaeTcsi MPUHATh Ha
paboTy OJHOrO M3 N BBITYCKHMKOB KOMMepYeckoro otneneHus ¢akynpreta M3O. B
K&XJIOW M3 OTUX OpraHu3aliii BBIIYCKHHKY Ipe/Jiaracrcss Ha BbIOOp oaHa u3 K
noskHOocTeN. CKOJIBKO CYLIECTBYET BapUAHTOB PACIpPEIEICHUs ITUX N BBITYCKHUKOB HA
paboty?

CKOJIbKO MOYKHO COCTaBUTh PA3IMYHbIX CEMU3HAYHBIX TeJIePOHHBIX HOMEPOB? CKOIBKO
OyZeT HOMEpPOB, Y KOTOPBIX BCE LIU(PHI pa3HbIe?

Kaxnpiil yuacTHUK sotepen “6 u3 49” noipkeH 3amucarh B CHEIUAIBHOW KapTouyke 6
mo0b1X uncen ot 1 g0 49. Ilpu posbirpelie JIoTeper KOMHCCUS ClydailHbIM 0Opa3zom
otbupaer 6 yucen u3 yucen 1,2[,49. YuacTHUK, MPaBWIBHO YyraJaBIIUi Bce 6 dYHCEl,
nojy4aer OOJbIION Mpu3. YUaCTHUK, YraJaBIIUi JUIIb S5 YKCell, MOoMy4YaeT Majbli MpU3.
VYyacTHUK, yragaBimivil jaump 4 4uclia, MojidydyaeT MOOUpUTeNbHbIN Mpu3. CKOIBKUMU
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32.

33.

34.

35.

36.

37.

38.

Pa3IMYHBIMM CIIOCOOAMHM MOKHO 3allOJIHUTh KapTOUKY, YTOOBI MOJYYUTh MAaJblid Mpu3?
YTOOBI MOTYYUTH MOOIIPUTETBHBIA MPU3?

VY onHOro uenoBeka ecTb 7 KHUT, a y Apyroro — 9 kHur. CKOJbKUMHU CIIOCOOaMH OHU
MOTYT OOMEHSITh TPH KHUTH OJTHOTO HA TPH KHUTH JPYTroro?

bpurana crtpouteneit coctrout u3 16-tm mTyKatypoB M 4-x MausipoB. CKOJbKHMHU
criocobamu Opuragy MOKHO pa3AeliuTh Ha JABe Opurajsl, YT00bI B OHON U3 HUX ObuTO 10
MITYKAaTypOB U 2 Majsapa, a B Ipyrou 6 mMTyKaTypoB U 2 maisipa’?

W3 otpsina conmpar B 50 yenoBek, cpeld KOTOPBIX €CTh JIBa PSAOBBIX—OJAHO(MaMUIbIIA
MBanoBbl, Ha3HaualOT B Kapayn 4-x yenoBeK. CKOJbKUMHU Pa3MYHBIMU CIIOCOOAMU
MOXET OBbITh COCTaBJIeH Kapayn? B CKONbKHX ciaydasx B Kapayie OyayT nBa MBaHOBBIX?
B ckonbkux ciydasx B kapayJie oyaet oaun Banos? Xots 0b1 oguH ViBaHOB?
CkonbkuMH crioco0aMu MOXKHO pasznoxkuTh 10 kHuUT Ha 5 OaHAeposeil 1Mo JBe KHUTH B
K01 (mopsaok GaHaeposieii He IPUHUMAaeTCs BO BHUMaHue)?

Y Jlena Mopo3a B memke 10 pasnuunbix mnogapkoB. CKOJBKHMH CIOCOOAMH 3TH
MOJIapKU MOTYT OBITh po37aHbl 7-Mu JeTsM? Pemuth Ty ke 3a7auy B MPEINOJI0KEHUH,
YTO BCE MOJAPKHU OJJMHAKOBBI.

CKOJBKUMHU CITOCOOAMHU MOKHO Pa3NIOKUTh 6 OJMHAKOBBIX MIAPOB MO TPEM SIIUKAM,
€CJIM KaXbIH AIIMK MOKET BMECTUTDH BCE IIAPHI?

B moutoBoM oTamenenun mnpoparoTcss OTKpbITKH 10 coptoB. CkolbkuMH criocobaMu
MO’KHO KYNHUTb B HEM 12 OTKpBHITOK?

YpaBHeHHs U HEPABEHCTBA

39.

40.

41.

42.

43.

Haiitu kopru ypaBHenust — X°+17x3+16=0

Haiitn kopanu ypaBHenus 32x8+12x3+1=0

MeTo10M HeolpeACICHHBIX KO PHUIIMEHTOB HAWTH YaCTHOE M OCTATOK oTaeneHus P(X)
Ha Q(x): P(X)= x3+2x%+3x+1, Q(X)=x-1

MeTo10M HeonpeeneHHbIX K03()(DUIIMEHTOB HAWTH YaCTHOE M OCTATOK OoT/eeHus P(X)
Ha Q(X): P(X)= 2x*-4x3-x2-x+1, Q(X)=X+2

Penmts HepaBeHcTBO X 4 + 3x + 8 > 0.

Kpumepuu oyenxu

3aueT BBICTABISETCS CTYACHTY, NMPOJEMOHCTPUPOBABIIEMY YpOBEHb 3HAaHUN B 00BEME,
COOTBETCTBYIOLIIEM IIporpamme mOArOTOBKU. IIpu 3TOM JOIycKaeTcss HECKOIbKO
HerpyObIX, HECyIIEeCTBEHHBIX OImMOO0K. [IpogemMoHCTpupoBaHbl BCE OCHOBHBIE YMEHHSI.
BeinonHeHs! 3a1aHus, B IOJIHOM 00beMe, HO HEKOTOpBIE C He10UeTaMH.

IIpu HE BBINOJIHEHUH YKA3aHHBIX YCIIOBUM — 3a4€T HE BBICTABIISICTCS.

2.3. IlpumepHbIii NepeyeHb BONPOCOB /IS IK3aMeHa.
CrpoeHue Kypca reoMeTpuH.
I'eomerpuueckue ¢purypsol. Touka. [Ipsmas. OnpeneneHusi. AKCHOMBIL.
TeopeMmsbl. Buael Teopem
Jlomanas. Belnmykiible MHOTOYTOJIbBHUKHU.
IIpaBUIBHBIE MHOTOYTOJIEHUKH.
JlnHa OKpy>KHOCTH (BBIBOA (DOPMYJIBI).
3ameyaresbHbIEC TOYKH B TPEYTOJIbHUKE.
3ameyaresbHbIC JINHUH B TPEYTOJIbHUKE.
YeprexHble MHCTpYMeEHTHI. [IpocTelimue 3agaun Ha MII0CKOCTH
10 ['eomeTpuyeckue Mecta ToUeK
11. LenTpansHas cCHMMETpUs (CHMMETPHSI OTHOCUTENBEHO ToukH O) Ha IIOCKOCTH.

©oNok~wWDNE
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12. OceBasi cCHMMETpHsI (CHMMETPHsI OTHOCUTEIILHO NPsIMOii |) Ha IIIOCKOCTH.

13. ITogoOwme. [IBrkeHue.

14. OcHOBHBIE IOHATUS CTEPEOMETPUH. AKCHOMBI CTEPEOMETPUU

15. CkpemuBaromuecs npsmslie. [lapanenbHOCTs IpsMON U INIOCKOCTH. [TapannensHbie
IIJIOCKOCTH.

16. JIByrpaHHbIil yroJ.

17. Yrael MEXIy INIOCKOCTSMH.

18. MHOrorpaHsslii yroJ.

19. MHoOrorpaHHuKH. BITyKIIbI MHOTOTPaHHUK.

20. IIpusma. IIpsamas1, HaKJIOHHAS ¥ IPABWIIbHAS IIPU3Ma.

21. Iapannenenunen. [IpsaMoii u mpsiMOYToJBHBIN apauiesienune, Kyo.

22. [Iupamupa. Terpasrap.

23. IIpaBunbHas nupaMuaa. Y ce4eHHas NUPAMUJIA.

24. TlonsaTHE 0 Tenxax v MOBEPXHOCTAX BpameHus. Och BpaLCHHUS.

25. Cepa u map, ux ceuenue. KacarenpHas mIockocTs K cdepe.

26. ®opmyIibl 00bEMa I1apa U IIoMAau Cheph.

27. Iunuuap, ero ocHoBaHUs, BbicoTa. DopMyiibl 60KOBOI MOBEPXHOCTH U 00bEMA
LWINHApA

28. Ilnomany noBepxHOCTEN MHOTOIpaHHUKOB. [IoHATHE TUI0IIa 11 TOBEPXHOCTH.
[Inomany noOBEpXHOCTH TEN BPALLECHUS.

2.4. TunoBble 3aa4M (MPaKTHYECKHE 3aTaHUS)
3amanusa/3agadn BLIHOCHMbIE HA DK3aMeH
ILnanumerpus

1. Otpe3ku AB u CD paBHbI 10 JulMHE U HE napaienbHbl. Haifitu reomerpuueckoe MecTo
BceX Touek M Takux, 4To miomaas TpeyroiabHuka AMB paBHa muiomaay TpeyroibHUKa
CMD.

2. B oxpyXHOCTH IpoBe/ieHa XOp/ia; ¥ Yyepe3 OJIUH U3 KOHIIOB XOPJIbl TPOXOAUT
KacaTeJbHast K OKPY>KHOCTH. BBIUMCIUTD yroi, COCTaBIeHHbIN KacaTelIbHOU U XOpIOH,
€CJIM XOpJ1a IETTUT OKPYKHOCTh B OTHOILICHHUH S:7.

3. CTopoHBI TaHHOTO TPEYTOJbHUKA UMEIOT bl @ = 7, b =9, ¢ = 15. Bo3mMoxHO 1
COCTaBHUTh TPEYTOJILHUK, CTOPOHAMHU KOTOPOTO SIBJISIFOTCS BEICOTHI IAHHOTO
TpEyToJIbHUKa?

4. Tlnomans TpeyroibHUKA, OIMH U3 YTIIOB KOTOPOTO PaBeH Pa3HOCTH JIBYX JIPYTHX, PaBHA
IUIOINAAM KBaJIpaTa, CTOPOHA KOTOPOTO COBMAIAET C OJHOM U3 CTOPOH ITOTO
TpeyroyiibHuKa. HaliTH yIiisl TaHHOTO TPEyToJbHHKA.

5. Haiiaure miomaas TpeyroyibHUKA, 1BE CTOPOHBI KOTOPOTO paBHEI 6 1 8, a MennaHa,
3aKIJIIOYCHHAsI MEXXIy HUMH, paBHa 5.

6. B ocrpoyroasHoMm Tpeyronsnuke ABC nposenena Beicota CH. 13 Touku H omyriens!
nepreHaukysipsl HM 1 HN Ha ctoponsr BC u AC cooTtBetcTBeHHO. J[0Ka3aTh, 4To
tpeyroabHukd ABC 1 CNM nomgo0HBbL.

7. B npaBunbHOM BocbMuyronsHuke ABCDEFGH touka K — cepenuna croponst EF, a M —
cepenuna CD. Haiitu yron mexay npsmeivu AK 1 GM.

8. B npsamoyronsHoM Tpeyronbuuke ABC (PC = 90°) ¢ kaTetamu 3 1 4 IPOBEJH BBICOTY
CH. B noyunBmmecs tpeyroiapaukan ACH 1 BCH Bimcanu 1Be okpy>KHOCTH, KOTOpPEIE
kacatoTcst CH B Toukax K u L. Haittu myiuny otpeska KL.

9. Ha ocHOBaHWHM paBHOOEIPEHHOTO TPEYTOJIBHUKA, pABHOM 8, KaK Ha XOpJie, IIOCTPOCHA
OKpY’KHOCTb, KacaroIascs OOKOBBIX CTOPOH TpeyrojbHUKa. HaliTu panuyc oKpyKHOCTH,
€CITM JIJTMHA BBICOTHI, TPOBEACHHAS K OCHOBAHHUIO TPEYTOJIHHHUKA, PaBHA 3.

10. ITnomans pomba paBHa S, a cymMMa ero auaroHaneit pasHa m. Haiitu cropony pomoa.

11. Ocuosanwust AD u BC tpaneriuu ABCD pasusra u b (a > b).
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12.

13.

14.

15.

16.

17.

18.

19.

a) Haiigure niuHy oTpe3ka, BHICCKAeMOT0 JTHArOHAISIMH Ha CPEIHEH JINHHUH.

b) Haiigure ninuny otpezka MN, ko1 kotoporo nensar croporst AB u CD B
otHomenuu AM : MB=DN:NC=p:q.

Jlokaxkute, 4TO cepeIMHbI CTOPOH IMPOU3BOIBHOIO YETHIPEXYTOJIbHUKA — BEPIIUHBI
napasuiesorpamMma. J{jsi Kakux 4eThIpeXyrojibHUKOB 3TOT MApaIIeIOrpaMM SIBJISETCS
NPSAMOYTOJIBHUKOM, JUI KAKUX — POMOOM, JUISI KAKMX — KBaJIpaTom?

Yepes Touxy P meauansr CCy Tpeyronsauka ABC nposeaensr npsimbie AA1 1 BB1 (Touku
A1 u B1 nexar Ha croponax BC u CA). [lokaxure, uro A1B1||AB.

[Tpsmasi, coequnsromas Touky P mepecedenus nuaronanei uersipexyronbauka ABCD ¢
toukoit Q nepeceuenus npsmbix AB u CD, nenut cropony AD nonosiam. Jlokaxute, 9To
OHa JIeJHT ToroJiam u ctopony BC.

Ha ctopone AD mapannenorpamma ABCD B3sita Touka P tak, uto AP : AD=1:n; Q —
Touka nepeceucHus npsMoix AC u BP. Jlokaxwure, uto AQ : AC=1:(n+1).

Bepmunbl mapamtenorpamma A1B1C1D1 nexxar Ha ctoponax mapaienorpamma ABCD
(Touka A1 nexut Ha cropone AB, Touka B: - —a cropone BC u T. 11.). lokaxure, 4To
HEHTPbI 000UX MapaIIEIOrPaMMOB COBIIAIAIOT.

Ha nmuaronamu BD napannenorpamma ABCD B3sta Touka K. IIpsmas AK nepecekaet
npsimbie BC u CD B Toukax L u M. Jlokaxute, uto AK? = LK - KM.

Opna U3 AMaroHasneil BIUCAHHOTO B OKPY>KHOCTh YETHIPEXYTOJIbHUKA SBIISICTCS
nuaMeTpoM. JlokakuTe, 4TO MPOESKIIUH MPOTHUBOIIOJIOKHBIX CTOPOH Ha JIPYTYIO
JMaroHallb PaBHbIL.

Ha ocnoBanuu AD Tpanenmu ABCD B3sita Touka E tak, uro AE = BC. Otpesku CA u CE

nepecekarT auaroHaiab BD B Toukax O u P coorBeTcTBeHHO. JlokaxkuTte, uTo ecnu BO =
PD, to AD? = BC? + AD - BC.

Crepeomerpus

20.

21.

22.

23.

24,

25.

26.

217.

28.

Pebpo HMKHEro OCHOBAHUS MPABUWIIBHONW YETHIPEXYTOJbHON MPU3MBI YIaIE€HO OT
TUTOCKOCTH BepxHero ocHoBaHus Ha 10 cM. PaccTosiHMe MeX Ty TPOTHBOIICKAITMHA
60KOBBIMU pebpamu paBHbI 8 cM. Haiinute 06beM npu3MBsl.

B ocHoBanuu nmpsiMoii pu3Msl J€KUT Tparnenus. [lnomaayn O0KOBBIX TpaHel MpU3Mbl
paBHbI 8 cM? 1 12 cM?, a paccTosHHe MexKTy HUMH paBHO 5 cm. HaiinuTe 06beM mpusMeL.
B 0CHOBaHHY TIPSAMOIA TIPH3MBI JIEXKHT Tpareims. O6beM mpu3MbI paBel 40 cm®.
Tnomam napannenbHbIX GOKOBBIX IpaHeil paBHbI 6 cM? u 14 cm?. Haifaure paccTosiHue
MEXTYy HUMH.

JluaroHanb OCHOBaHUS MPSIMOYTOJIBLHOTO Mapajuienenumneaa pasHa 10 cm, a quaronanu

OOKOBBIX I'paHeH - 2410cm 1 2¥17 em. Haiinure 00beM napasuienenure/a.

B ocHOBaHuu npsiMoii mpu3Mel IeKUT pom0. [lnomaas ocHoBaHMs TPU3MBI paBHa 48
cM?, a TUTOIA/IHN ee THAarOHaIbHBIX CeUeHHI paBHbI 30 cm? 1 40 cm?. Haiiure 06bem
TIPHU3MEI.

B mpaBMIIbHO# 4eTHIPEXyTONBHOM MUPaMIIE BBICOTA paBHA 3 CM, a IUIOMIAIh OOKOBOM
noBepxHOCTH paBHa 80 cM?. Haifnre 06beM THpaMHIBL.

B mpaBmIIbHO# YeTHIPEXyTONBHOMN MUPaMIIe CTOPOHA OCHOBAHUS paBHA 6 CM, TUIOIIAb
OOKOBOI MOBEPXHOCTH B JIBa pa3a O0JbIIe IIoaau ocHoBanus. Haliaure o0beM
MUPaAMUJIBI.

B ocHOBaHMM HaKJIOHHOTO MapaJiIeenuIeaa — KBapar co CTOpoHoi 3 cMm. /[Be
MIPOTUBOTMOJIOKHBIN OOKOBBIE TPaHU MEPIEHIUKYIISIPHBI OCHOBAHUIO, IBE APYTHE
06pa3yIoT ¢ MI0cKocThIo ocHoBaHMs yriabel 30°. TTonmHas TOBEPXHOCTE MapasIesenHea
72 cm?. Haiinute oObem napajuiesIenuneaa.

B ocHOBaHuM HaKJIIOHHOTO Napasuiesenuneia — poMO co CTOPOHOM 4 CM U OCTPBIM YTJIIOM
45%; GokoBOe PedpO COCTABISAET C MIIOCKOCTBIO OCHOBaHHs yron 60°; ruaroHans oHOM
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OOKOBOM I'paHM NEPIICHAUKYJIIPHA INIOCKOCTH OCHOBaHus. Haiinte o0bem
napaiesienumnesa.

29. Jlanwl nBe Touku A u B. JlokaxuTte, 4TO MHOXKECTBO TOUEK X, 7Sl KOTOPBIX BEJTHMYMHA
AX? —B—? nocTosiHHa, IpeICTAaBIAET OO0 IIIOCKOCTh, MEPIISHIUKYIISPHYIO TIpsiMoii AB.

30. Jlan npsimoyronsauk ABCD. Jlokaxkute, 4To /st 10001 ToukH X B IPOCTPAHCTBE
BBITIONTHAETCS paBeHCTBO AX? +CX2 =BX? +DX2.

31. Beruucautp yrod, oA KOTOPBIM JHaroHaib Ky0a HAKJIIOHEHA K €r0 TPaHHu.

32. B npaBuiibHOM TpeyroyibHOM MUpaMuie CTOpPOHA OCHOBaHMSI paBHa a, a 60KoBoe pedpo
o0pa3yerT ¢ IJIOCKOCTbI0 OCHOBAHMS Yo 0. BeranciauTs miomaas ceueHus,
IIPOBEJICHHOTO Yepe3 OCHOBAHUS U CEpeUHYy OOKOBOro pedpa.

33. U3 1Byx TOUYEK IJIOCKOCTH IIPOBEICHBI JABE NapajuiesibHble HakIoHHbIe AM 1 BN noj
VIJIOM a K TUIocKOCTH; npsiMasi MN, nepecekaromiasi X U NeprneHauKyJspHas K HUM,
o0pasyeT ¢ iockocThio yrou B. Haiitu yron mexay npsimoii AB u nipsimoit AM.

34. OTpe3ku IBYX MPSIMBIX, 3aKJIIOUEHHBIE MEXK/TY JIByMS MapalieIbHbIMU IIOCKOCTSIMH,
OTHOCSTCS Kak 2:3, a MX YIJIbI C IJIOCKOCThIO — Kak 2:1. HaiiTu aTu yrisl.

35. Ha kpsiiire, umeronieii HakJIoH B 200, npoBeaeHa npsmas MN noJ yriiom 25° k uHMK
HauOonbIero ckara MK (JinHuel HanOoJbIIETro cKaTa CIyKUT MEPHEeHAUKYIISP K
TOPU30HTAIILHOM TUHUH, TPOBEICHHON Ha TIoCKOocTH). Haiitu yron X mexay MN u
TOPU30HTOM.

36. B map panuyca R Bnucana npsiMasi TpeyrosibHas npusma. OCHOBaHHEM MPU3MBI CITYKHUT
IPSMOYTOJBHBIN TPEYTOJILHUK C OCTPBIM YTJIOM d, a €€ HanOoJbIas O0KOBasi TpaHb
ABIIsIeTCS KBaapaTtoM. Haiitu o6beM npu3mebl.

37. B ycedeHHBII KOHYC BITUCaH map paauyca . Obpa3yromas KOHyca HaKJIOHEHa K
OCHOBaHHUIO 101 yrioM a. HaliTu 60KOBYIO TOBEPXHOCTh YCEYEHHOT'O KOHYCA.

38. B map paguyca R BMcaH ycedeHHBIM KOHYC, OTCEKAIOIINN OT 11apa JBa CErMEHTa C
JIyraMH B OCEBOM CEUEHUH, paBHbIMHU 0 1 3. HaliT G0KOBYIO MOBEPXHOCTH YCEUEHHOTO
KOHYca.

39. B nmpaBuiIbHY1O0 TpEyrojbHYyI0 IpU3My BIHUCaH map. HaliTu oTHOLIEHUE MOBEPXHOCTH
nrapa K IOJHOM MOBEPXHOCTH MPU3MBI.

40. Jloxa3zaTb, 4TO JJIsl IPU3MBI, OITIMCAHHOM BOKPYT C(ephl, OTHOIIEHHUE IUIOIAAN OOKOBOH
MOBEPXHOCTH K IUIOLIA/I OCHOBAHUS PABHO 4.

IMocTpoeHue HA MJIOCKOCTH M B MPOCTPAHCTBE
41. TTocTpoUTh TPEYTOIBHUK, €CIIM U3BECTHBI: JJIMHA OCHOBAHHUS a, YTOJl TIPU OCHOBAHUH O U
Pa3HOCTb JIBYX APYI'MX CTOPOH d.
42. TTocTpOUTh TPEYTOIBHHK, €CITH U3BECTHBI: JUTMHA OCHOBAHMSI &, YT'OJI IIPU BEPIITHHE O U
OTHOIIIEHHE OOKOBBIX CTOPOH A, A # 1.
43. JIoCTpOuTh Tpamenuio Tak, 4TOObI €¢ OCHOBAHUS W TUArOHAIH OBLIM COOTBETCTBEHHO
paBHBI YETHIPEM JaHHBIM OTPE3KaM.

44. Jlanwl npsivas | u 1Be Touku A u B, npuHaanexanye oJHOM II0OCKOCTH, ONpeIesieMOi

npsivoii 1. Hait Takyro Touky X = |, 4ro6s1 cymma AX + XB Oblita MUHHMaITBHOI.

45. Jlanbr: yron AOB u touka C BHyTpH Hero. [IocTpouTh paBHOCTOPOHHUI TPEYTOJIBHUK,

OZlHa BCpUIMHA KOTOPOro COBIAAACT O TOYKO C, a ABC ApPYTruc JICXKAT HAa CTOPOHAX
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JIAHHOTO yTJIa.

46. ITocTpouth KBagpat, eciu aanbl ero rneHTp O u 1Be Touku A 1 B Ha mapauienbHbBIX ero

CTOpPOHAX.

47. JlaHbl yroji U Touka BHyTpHU Hero. [1ocTpouTh OKpyHOCTh, MPOXOASIIYIO Uepe3 TOUKY A

¥ Kacalolllyrcs CTOPOH yTJia.

48. TTocTpouts ceyeHue Ky0a II0CKOCThIO, Mpoxo el yepes Touku M, N, P.

A

N B, «

49. TToctpouts cedenune Kyba MmIOCKOCThIO, poxosmiei yepes Touky M, N, P.

A

M

Bi

IIpumep 3x3aMeHaAIMOHHOTO OUJIeTA

1. JlnuHa oKpy>KHOCTH (BBIBOJ (hOPMYJIBI).

2. B ocrpoyroasnom tpeyronsnuke ABC nposenena Beicora CH. 13 Touku H omy1ieHs
nepreHaukysipsl HM 1 HN Ha ctoponsr BC u AC cooTtBetcTBeHHO. J[0Ka3aTh, 4To
tpeyronsHuku ABC u CNM nooGHBI.

3. TlocTpouTs ceueHue Kyba IMI0CKOCTRIO, IpoXosiei uepe3 Touku M, N, P.

C,

C,
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Kpurepum onenku

OLICHKA «OTJIHUYHO» CTy[[GHT MMOKa3bIBAET HE TOJHBKO BBICOKHH YPOBCHb TCOPCTUUCCKHUX
3HAHUM MO JUCHUIUIMHE, HO W HPOCIEKHUBAECT MEXAUCIUIUIMHAPHbBIC
CBSI3U. YMeeT YBA3BIBATH 3HAHUA, ITOJTYUYCHHBIC ITPH U3YUCHUHN PaA3JINYIHBIX
JUCUUIUIMH, aHaJu3UpOBaTh [PAKTUYECKUE CUTyalud, [PUHUMATh
COOTBETCTByIOIME pemieHus. OTBET TMOCTPOEH JIOTUYHO, MaTepual
W3JIaraeTcsl YeTKO, SICHO, XOPOULIUM SA3BIKOM, apryMEHTUPOBAHO, YMECTHO
UCTIONB3YETCS  MH(POPMAIIMOHHBIA W WJUIFOCTPATHBHBIA — MaTepHal
(mpuMepbl U3 MPaKTUKH, TaOIULIbL, rpaduku u T.4.). Ha Bompockl oTBevaer
KpaTKo, apryMEHTUPOBAHO, YBEPEHHO, 10 CYIIECTBY.

OLICHKA «XOPOILLIO» CryAeHT MoKa3bIlBaeT JOCTATOYHBINA YpOBEHb MPO(hecCHOHANBbHBIX 3HAHUM,
CBOOOJIHO OTMIEPUPYET MOHATUSIMH, METOJAMHU OIEHKH MPUHSITHS PEIICHUM,
MMEET TMpPEACTaBICHUE O MEXKAUCIHUIUIMHAPHBIX CBA35X, YBSI3bIBAET
3HAaHUWA, TIOJYYCHHBLIC IIPpU HU3YUCHHH PAaA3JIMYHBIX AUCHUIIIIMH, YMCCT
AQHAJIM3UPOBATh MPAKTHUYECKHE CHUTYallMH, HO JOIYCKAaeT HEKOTOpbIe
norperrHocTd. OTBET MOCTPOEH JIOTUYHO, MaTEpHaIl U3J1araeTcs XOpOUIuM
S3BIKOM, TIpHUBJIEKAeTCd HMH(DOPMATUBHBIA U  WILTIOCTPHUPOBAHHBIN
MaTtcpHrall, HO IMpU OTBETEC JOIMYCKACT HCKOTOPHIC MMOTrPCITHOCTH. BOHpOCI)I,
3a/laBaeéMble  MPENoJaBaTelieM, HE  BBI3bIBAIOT  CYIIECTBEHHBIX
3aTpyAHEHUH.

OLICHKA

«Y/10BJIETBOPUTEIHHO»

OLICHKA
«HEYJIOBJIETBOPUTEIBHO
CrylieHT moKa3bIBaeT HE JIOCTATOYHBIM YpOBEHb 3HAHMH Y4eOHOro M JIGKIIMOHHOTO MaTepuaia, He B
MOJTHOM OO0beMe BIaZieeT NPAaKTUYECKUMU HaBBIKAMH, YYBCTBYET ceOsi HEYBEpPEHHO IIpH aHallu3e
MEXIUCIUIUIMHAPHBIX CBA3€H. B oTBeTe He Bcerja MpUCYTCTBYET JIOTMKA, apITYMEHTHI MTPUBIICKAKOTCS
HEJ0CTaTOYHO BecKkHue. Ha IocTaBieHHBIE BOIPOCHI 3aTPYIHSAETCS C OTBETAMM, IIOKA3bIBa€T HeE
JIOCTAaTOYHO TITyOOKHUE 3HAHMSL.
CryneHT mokasbIBaeT cil1a0blii ypOBEHb MPO(ECCHOHANBHBIX 3HAHWW, 3aTPyAHSETCS NpH aHaJIU3e
IIpaKkTHYECKNX cuTyauuid. He MokeT mpuBECTHM IpUMeEpsl M3 peanbHOM npakTuku. HeyBepeHHO u
JIOTUYECKHM HEIOCJIEI0BAaTEIbHO H3JIaraeT marepuain. HempaBuwiIbHO OTBEYaeT Ha IIOCTaBIICHHbIE
BOITPOCHI WJIM 3aTPYIHAETCS C OTBETOM.
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CBeneHusi 00 yTBepKI€HHH MNPOrpaMMbl HAa OYepedHONl Y4eOHbIH ol W Pperucrpamuu
H3MEHEeHU

YueOHbIH Pemenue Bueceunrsle n3MeHeHUS Iloamuce 3aB.

TOof Kadeapsl kadenpoi
(Ne mporokora, nara)
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