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1IMMOACHUTEJIBHAS 3AITMCKA

1.1 leab AMCUMIIMHBL: YTIyOJIeHUEe U CUCTEMaTH3alMsl 3HaHUH B 00JacTH 31eMeHTap-
HOM MaTeMaTHK{ W Pa3BUTHE YMEHUN HCIOJIb30BaTh PA3JIMYHbIE METOAbI U IPUEMBI PELICHUS
3a]1a4 NOBBIIICHHON TPYJHOCTH YIITYOJIEHHOTO Kypca IIKOJIbHONW MaTeMaTHKH.

1.2 Mecrto aucuunyuubl B cTpyktype OOIIl: [ucniunnuna «HecranmapTHbie 3ampaun
MIKOJBHOTO Kypca MaTeMaTUKI» OTHOCHTCS K JUCIHILIMHAM 00s3aTeIbHON yacTu (4actu, (op-
MHUPYEMO# ydacTHHKaMu 00pa3oBaTelbHbIX oTHOIIeHui) 6oka b1 (51.B.02).

Jlia ocBoeHust quctMIuinHbl «HecTtanaapTHbie 3a1aud LIKOJIBHOTO Kypca MaTeéMaTUKH
CTYJEHTBl HCIIOJIb3YIOT 3HAHMS, YMEHHUS U HaBBIKU, C(HOPMUPOBAHHBIC B IMPOLIECCE W3YUCHUS
AIIEMEHTAPHON MaTeMaTHKH, JUCLUUIUIMH BBICIICH MaTeMaTuku OakanaBpuara. opMupyemolie B
MPOLECCe M3YUYCHUSI AUCUMIUTUHBI 3HAHUS U YMEHUs OyAyT MCIOJIb30BAThCA ISl U3yYCHUS IpY-
rux aucuuiuime OOII no Hanpasnenuto 44.03.01 - «Ilegarornueckoe oOpazoBaHHE», a TAKXKE B
npoecCHOHANBHOM NeSTENIbHOCTH U B UCCIIEIOBATENBCKOM 1eATEIHHOCTH.

1.3 IlucuunjmHa HanpaBJjieHa HA (pOpMHUPOBaHNe CJeayommuX kommeTrennuii: YK-1,
[K-2:

- YK-1. CriocobeH oCymecTBIsATh MOUCK, KPUTHUECKUI aHAINU3 U CHHTE3 WH(POpMAIUH,
MPUMEHATh CUCTEMHBIN MOJAXOJ ISl PELIEHUs TOCTABICHHBIX 337a4, HHAUKATOPAMM J1O0CTHXKE-
HUsL KOTOPOU SABJISIETCS:

e VK-1.2HaxoauT W KPUTHUYECKU aHAIU3UPYET MH(OpPMAINIO, HEOOXOAUMYIO ISl pe-
LIEHUS TOCTaBJICHHOM 3a/1a4Hu.

- IIK-2.CriocobeH OCyHIeCTBIATh TMEJarorn4eckylo JesTeIbHOCTh 1O MPO(GHUIBLHBIM
npeaMeTam (JUCHUILTMHAM, MOJIYJISIM) B paMKax MpOrpaMM OCHOBHOTO OOIIEro U CpeaHero o0-
Ier0 00pa30BaHU; MHIUKATOPAMU JOCTHKEHHSI KOTOPOH SIBIISIETCS:

e [IK-2.2 Brnageer OCHOBHBIMM TIOJIOKEHUSIMU KJIACCUUECKUX pAa3lelioB Mare-
MaTUYECKON HAYKH, CUCTEMOI OCHOBHBIX MAaTEMAaTUYECKUX CTPYKTYP U METOJIOB.

1.4 IlepeyeHb MJIAHMPYEMbIX pe3yJIbTATOB 00y4eHusi. B pe3yibTare usydeHus AUCLU-
IJIMHBI CTYACHT JI0JKEH

- 3HATh!

OCHOBHBIE MOHATUS M CTPOTHE JIOKA3aTeIbCTBA TEOPETHUECKUX (PAaKTOB OCHOBHBIX TEM
JUCIIUATIITNHEI,

- YMeTb!

MPUMEHSTh TEOPETUUECKUE 3HAHMSI K PEIICHHI0 HECTaHJApTHBIX 3a/ad 3JIEMEHTapHOMN
MaTeMaTHKH U YTIyOIEHHOTO Kypca IIKOJIbHON MaTeMaTHKH;

- BJIa/IeTh!

— pPa3NIUYHBIMU NMPUEMaMH U METOJaMH PELISHUS HECTaHIapPTHBIX 3aja4 (3a1a4 ¢ mapa-

MeTpaMy, KOMOMHUPOBAHHBIX HEPABEHCTB)IJIEMEHTAPHOM MATEeMAaTUKH U YrITyOJIEH-
HOT'0 Kypca IIKOJIbHON MaTeMaTUKH;

— TEXHUKOW NMPUMEHEHMs YaCTHBIX MAaTEMaTUYECKHX METOJOB K PEIICHUIO 33Jay dJe-
MEHTApHOI MaTeMaTUKH U YIIIyOIEHHOTO Kypca MIKOJIbHOW MAaTeMAaTHKH;

— TeopHell U MPaKTUKOI reOMETPUH TPEYroJbHUKA U APYTUX IJIOCKUX (DUTYD;

— pPa3IMYHBIMU MPUEMaMU U METOJaMH U3MEPEHHS U BBIYMCIICHUS IUIOMAAeH MIOCKUX
buryp u npuMeHeHHEM METO/1a IUIOMIAJIel K BBIYUCIICHUIO JIEMEHTOB IUIOCKUX I'€0-
METPUUYECKUX PUTYP.

1.5 O0mas TpyaoemkocTh JucUUIIMHbI «HectannapTHble 3ajaun MIKOJIBHOTO Kypca

MaTeMaTHKH» COCTABIIET 23a4eTHhIX eauHMIBI (Tanee — 3E)(72 uaca):



1.6 O0bem AUCHMIIMHBI M BUABI Y4eOHOI 1esiTe IbHOCTH

O0beM TUCHUILIMHBI M BHIbI YUeOHOI iesiTeJbHOCTH (0uHas ¢popMa o0yueHus1)

Bua yueOHo# padoThl Bcero yacos Cemectp 9
OO0m1as TpyA0eMKOCTh 72 72
AyIUTOpHBIE 3aHATUS 36 36
Jlexun 14 14
[TpakTHueckue 3aHsTH 22 22
CamocrosiTenpHas padoTta 36 36
Bun utoroBoro KoHTpOIs - 3a4€T

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Ouynas ¢opma od0yueHus

YueOHO-TeMaTHUECKHI IJIaH

AyIUTOPHBIE 3aHATHS Camocrosn-
HaumenoBanue Bcero
Ne IIpakTHyeckune | TeJbHasA
TeM (pa3aesoB) 4acoB Jlexkuun
3aHATHA padora
L 3anauu ¢ mapameTpamu 18 3 6 9
2. | KomOuHMpOBaHHBIE HEpPaBEH-
P P 18 5 4 9
CTBA.
3. | l'eomerpus TpeyronpHuka. Ye-
THIpEXYrodbHUKHU. Mccenosa- 18 3 6 9
TEJIbCKUE 3a]]a4H.
4. | OxpyxHoctb, kpyr. Hccnemo-
BaTebCKUE 3aJlayll Ha KOMOH-
HAaIlMM OKPY)KHOCTEH, OKpYX- 18 3 6 9
HOCTEW M JIPYTuX IIOCKUX (Pu-
Typ.
3auér
UTOIrO 72 14 22 36

HHTepaKTHBHoe oﬁyqeﬂne no JTMCHMUIIJIMHE

HaumenoBanue Bun
TeM(pa3aesioB) 3aHATHA

®opma Koua-
HHTEPAKTUBHOIO BO
3aHATHA 4acos

1. 1

3amauu ¢ mapaMeTpamMu

PaboTa B MaabIX 2
rpynmnax: oocyxie-
HUE METOJOB pellle-
HUS.

KomOnHupoBaHHbIE HEPABEHCTBA.

Pab6ota B mapax: no- 2
WCK paIliOHATbHBIX
CHOCO0O0B pelIeHHs
HEpaBEHCTB.

I'eomerpus TpeyrosbHUKa. YeTbIpeXyroabHu-
ku. McenenoBarenbckue 3a1auu.

PaboTa B MaabIX 2
TpyIIax: ucciea0-
BaHHE BCEBO3MOXK-
HBIX T€OMETpHUYC-

CKMX CUTYyaluH 10




YCIJIOBHIO 33J1a4H.

4. 1) Pabota B manbIx 1
IpYIIax: UCCIea0-
BaHUE BCEBO3MOXK-
HBIX TeOMeTpUYe-

CKMX CUTYyaluH 110 1
OxpyxHOCTb, KpyT. MccienoBarenbckue 3aaa- YCIIOBHIO 331auu.
Yyl Ha KOMOMHAIMM OKPY)KHOCTEH, OKpYKHO- I 2) Pabora B napax:
CTeH M IPYTUX IJIOCKUX (HUryp. pelIeHne 1eMOH-

CTPaLlMOHHOTO Ba-
pHaHTa KOHTPOJIb-
HOM paboThl. O6-
CYXJIEHHE CITIOCOO0B
peuieHus 3a1au.

UTOI'O 8

3 COAEP)KAHUE TEM (PA3JAEJIOB)
Tema 1. 3agauu ¢ napamerpamMu
[TapameTtp. [IBolicTBeHHas npupoja napamerpa. [lapamerp u nouck pemenuit. [lapamerp u
KoJu4ecTBO penieHuit. [lapamerp u cBoiicTBa pemieHuil. AHaTUTHYECK4UE CIIOCOOBI pelIeHUs
3agau ¢ mapamerpamu. CBoiicTBa (QyHKIMI B 3ajadax ¢ mapamerpamu. ['padudeckue mpuémbl
pemeHus 3a1ad ¢ napaMeTpaMHy: IepecedeHue JIMHUM, MMapaulesIbHbI IIEPEHOC, ITOBOPOT, CH-
cTeMa KoopauHar (a,X).

Tema 2. KomOMHHNpPOBaHHbIC HEPABEHCTBA

PanvoHaneHbIE HEpAaBEHCTBA, METOA MHTEPBAIOB. [IpumMepsl pemienuii. Moayne maTeMaTu-
YECKOI'0 BBIPAKECHMs. BuUIbl HEPaBEHCTB ¢ MOAYJIEM, METOIBI MX pelIeHUs. MeTon 3aMeHbI
MHOXkUTENS. [IpuMepsl perieHnii HepaBeHCTB ¢ MOAyJieM. MppanroHanbHbIE HEPAaBEHCTBA, UX
OCHOBHBIE BHUJbI, aJITOPUTMBI PELICHUSA UPPALMOHAIBHBIX HEPABEHCTB. MeTon 3aMEHbI MHOXKH-
tens. [Ipumepsl pemienust HppauMoOHAIBHBIX HepaBeHCTB. [loka3zaTenbHble HEPABEHCTBA, METOBI
ux pemeHus. Meroa 3ameHbl MHOKUTeNs. Jlorapupmudeckue HepaBEHCTBA, METO/BI MX pelle-
Hus. MetoJ 3ameHbl MHOXUTENS. [IpuMephl pelieHuil mokazareabHbIX U Jorapu(pMHUUEecKuX He-
paBeHCTB. TPUrOHOMETPUYECKHE HEPABEHCTBA, IMPOCTEUILIME TPUTOHOMETPUUYECKHE HEPABEH-
CTBa, AJITOPUTMBI UX pelieHus. MeToasl pelieHuss TPUTOHOMETPUYECKUX HepaBeHCTB. [Ipumepst
peweHni. TpaHCIIeHIeHTHOE HEPaBEeHCTBO, KOMOMHUPOBAHHOE HEPABEHCTBO. METO/IbI pelIeHus
KOMOMHHMPOBAHHBIX HEpaBEHCTB. MeTox palMoHaNu3ali, METoJl NMocTaHOBKU. lIpuMenenue
CBOWCTB (DYHKLUH NMPH pelIeHMH KOMOMHUPOBAHHBIX HepaBeHCTB. CUCTEMBI TPAaHCIIEHICHTHBIX
¥ KOMOMHHUPOBAHHBIX HepaBeHCTB. [Ipumepsl periennii HepaBeHCTB U UX CUCTEM.

Tema 3. I'eomerpust TpeyrojibHuka. YersipexyroibHuku. McciaenoBareibckue 3a1a4u

Onpenenenue, BUABI TPEYrodbHUKOB. COOTHOIIEHHE MEXIY CTOPOHAMH M YIJIaMHu Tpe-
yroJIbHUKA: TeopeMa KOCHHYCOB, T€opeMa CHUHYCOB. MenuaHbl, OUCCEKTPHUCHI, BBICOTHI Tpe-
YroJIbHMKA, TOYKU KX nepecedeHus. CBONCTBA 3aMedaTeNbHbIX JUHUN U TOYEK TPEyroJIbHUKA.
CpenHss TMHUS TPEYroJbHUKA, €€ CBOMCTBA. BrMicaHHbIE M ONIMCAaHHBIE TPEYTrOJIbHUKH. [Ipsimo-
YTOJIBHBIN TPEYTOJIbHUK, COOTHOILIEHUE MEXIY CTOPOHAMH U YIJaMH, CBOMCTBA MEAMAHBI U BbI-
COTBI IIPSIMOYTOJILHOTO TPEYTOJIbHUKA, MPOBEACHHBIX K THIIOTeHY3€e. PaBHbIE U 1MOA0OHBIE Tpe-
YTOJIBHUKH, UX MpU3HaKku. PopMyibl 71 BBIUMCICHUS IUIOIIAAU TpeyrosbHUKa. [lnomans mo-
TOOHBIX TPEYTOJIHHUKOB.

[TapamtenorpamM: onpeneieHue, CBOMCTBA, IPU3HAKU. MeTpuueckoe CBOMCTBO AUaroHaiei
napauienorpamma. [IpsMoyroiasHUK: ompeneineHne, CBoWCTBa, mpu3Haku. PoMO: ompenenenue,
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cBoiicTBa, npusHaku. KBagpat. Tpaneuus. PaBHoOokast Tpanenusi, ee cBoiictBa. CpeaHss IMHUSA
Tpaneuuu. [IponopuuoHanbHbIE OTPE3KHM B Tpanenuuu. BrucaHHbIE W ONHCAaHHBIE YETBIPEX-
YTOJIBHUKH, UX ITpU3HAKU. DOPMYJIbI U1 BBIYMCICHUS IUIOIIAAEH YETBIPEXYTOJIbBHUKOB.

Tema 4. OxkpyxHocTb, Kpyr. McciieqoBarenbckue 3a1a4d HA KOMOMHALMH OKPY’KHO-
CTeil, OKPYKHOCTEeN U IPYruxX MJI0CKUuX Guryp

Onpenenenne OKpYKHOCTH, JJIMHA OKPY)KHOCTH, JJIMHA YT OKpyxHOocTU. OmnpeneneHue
Kpyra, IIomaas Kpyra, miomajas cektopa. KacarenbHas K OKpy>KHOCTH, CBONCTBA KacaTellbHbIX,
CBOMCTBA KacaTeJIbHOM M CEKyIlel, CBOMCTBA XOpA. LleHTpaibHblld yroj, BIMCaHHBIM Yroil, UX
CBOICTBA; YroJl MEXK1Yy XOpJIOM U KacaTelbHOU. MeTo1 BCHOMOTaTeIbHOM OKPY>KHOCTH.

Kacaromuecs: okpy>KHOCTH: BHYTpEeHHEe M BHelIHee kacanue. CBolcTBa oOIiel KacaTelnb-
Hoil. Ilepecekatomiuecss okpyXHOCTH. OKpPYKHOCTb, BIIMCAHHAs B TPEYTOJbHHUK; OKPYKHOCTH,
ONHCAHHAs OKOJO TPEYTOJIbHUKA; MX LEHTPbI, (POPMYINbI Uil BBIYUCICHHUS pagunycoB. OKpyx-
HOCTb, BIIMCAHHAsI B UYETBIPEXYTOJbHHUK; OKPY>KHOCTb, OMHCAHHAS OKOJO YEThIPEXYTOJbHHKA;
N0JIO’KEHUE UX LeHTpa. [IpaBuibHbBIE MHOTOYTOJIBHUKH, UX BIIMCAHHBIE U ONHMCAHHBIE OKPY>KHO-
CTH, BBIYHCIICHUE PANYCOB 3TUX OKPY>KHOCTEW. BHEeBNMCaHHBIE OKPYKHOCTH.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUA) JJIA CTYAEHTOBIIO U3Y-
YEHUWIO JUCHUITJINHBI

Pabouas nmporpamma npu3BaHa moMo4b CTyI€HTaM (PU3HUKO-MaTEeMaTHIECKOTO (haKyIbTe-
Ta B OpraHU3alMy CaMOCTOSTEIbHONW pabOThl IO OCBOEHHIO IUCHMILIMHBI «HecTannapTHble 3a-
Jlauy LIKOJIBHOTO Kypca MaTeMaTHKuy». Ee nmpernopaBaHue UMeEET LEIbI0 YIyOJIeHne U cucTemMa-
TU3alMs 3HAaHUHM B 00J7aCTH 31eMEHTapHON MaTEeMAaTUKU U pa3BUTHE YMEHUH UCIONIb30BaTh pa3-
JMYHBIE METOJBl W TPUEMbl PEIICHHs 3a]ad MOBBIILICHHONW TPYIHOCTH YIIIYOJEHHOTO Kypca
IIKOJIbHOM MaTeMaTHKU.

Teopernueckuii MaTepuai Kypca MpeacTaBieH IIaHOM JIEKIIMOHHBIX 3aHITUH C yKa3aHU-
€M BOIIPOCOB, PACCMaTPUBAEMBbIX HA KAYKION JIEKIUH.

Pabouas mporpamMMa coiepKUT IUIaHbl IPOBEACHUS IPAKTUYECKUX 3aHATUH C yKa3aHUEM
NIOCJIE0BATENBHOCTH PACCMAaTPUBAEMBIX BOIIPOCOB, IPUMEPHI TUIIOBBIX 3a/1a4, IPUMEPHBIE Ba-
PUAHTBI KOHTPOJIBHBIX PabOT, IPOBOAUMBIX HA 3aHATHUSX.

B nporpamme npencraBiieHbl IPUMEPHI BAPUAHTOB MHAMBUAYAJIBHBIX 33JaHUM, KOTOpBIE
MO3BOJIAT ITPOBEPUTH YPOBEHb YCBOCHHS M3YUYE€HHOT0 MaTepuaia u c¢opMHpoOBaHHOCTH Ipodec-
CHOHAJIBHBIX U CHELMAIBHBIX KoMIleTeHIMH. [Ipyu BbINOIHEHNN MHANBUYAIbHBIX 3aJaHUN CTY-
JIEHT MOXKET BOCIIOJIb30BaThCS CIIMCKOM IOJIE3HBIX (PAaKTOB, IPUBEACHHBIX B JIUTEPATYpE.

Pabouas mporpamma COJAEPXKHT JEMOHCTPALMOHHBIH BapHUaHT UTOTOBOM KOHTPOJIBHOM
paboThl, KOTOPBIH MO3BONIUT Haubosnee 3 (HEKTUBHO OPraHU30BaTh MOATOTOBKY K MHCbMEHHOMY
DK3aMEHY.

[Ipy mOArOTOBKE K 3aHATHSAM, DK3aMEHY CTYAEHTbI MOTYT MCIIOJIb30BaTh JUTEPATYypY,
IPUBEIECHHYIO B IPOTpamMMe.

[ToarotroBky Kk 3K3aMeHy HanOoJjiee palMOHAIbLHO OCYIIECTBIATH MyTEM MOBTOPEHUS U
cUCTeMaTH3alluy AUCUHUIUIMHBI C TOMOIIBIO KpaTKUX KOHCIEKToB. [Ipu pabote ¢ TeopeTrnueckum
MaTepuajoM CTYIEHT JOJDKEH YSCHUTHh HanOoyiee BaKHbIE WU KaXJAOW TEeMbl, yMETh IOJIb30-
BaThCsI OCHOBHBIMU MOHATHSIMU U YTBEPKIECHUAMH (3HATh UX (OPMYJIMPOBKH, JEMOHCTPUPOBAThH
UX HCIIOJIb30BAHNE HA MPUMEPAX, IOHUMATh YCIOBUS IPUMEHEHHUS U T.J.).

Y4eOHo-MeToAMYECKOE 00eceYeHHe CAaMOCTOATEIbHOM padoThI
CTY/ICHTOB 10 TUCIHUILINHE

® / KoauuecTBo
HaumeHnoBanue OPMBI/BHIBI .« 4aC0B, B
Ne CaMOCTOSITEeJILHOM
pasnesia (TemMbl) COOTBETCTBHMH €
padoThI
yueOHO-




TeMATHYECKHM
IIAHOM
1. J13: pemienue 3a1a4
3agauu ¢ mapaMeTpaMu Bunomenne M3 9
2. J13: pemienue 3a1a4
KomOnHupoBaHHbIE HEPABEHCTBA. 9
Brinonnenue 13
3. Koncnekr «Teopema Yesl,
I'eomerpus TpeyrojibHuKa. YeTeipex-
yrosibHUKH. MccaenoBaTenbekue 3a- Teopema Meneuasn 9
AU, J3: pemienue 3agau
Brinonnenue 13
4. | OkpyxHOCTB, Kpyr. Mccienosatens- | [13: pemenue 3aaa4
CKHE 33J]aud Ha KOMOWHAIMK OKpYyX- | Bermonnenue 13 9
HOCTEU, OKpyxHocTel u japyrux | [loaroroBka Kk UTOroBOM KOH-
TUIOCKUX (UTYP. TPOJIHOM paboTe
UTOIro
5 HPAKTUKYM IO JUCHUIIJTIMHE
Tema 1. 3apaun ¢ napamerpamu
IIpakTuyeckoe 3ansitue 1. 3agaum ¢ mapamerpamMu. AHAJTUTHYECKHE CIOCOOBI pe-
HIeHUs
ILinan
1. [lapameTp M MOUCK pEIIECHUN.
2. TlapameTp M KOJIMYECTBO peIICHU.
3. TlapameTp U CBOWCTBA pPEIICHUH.
4. CpoiicTBa yHKIIMIA B 3a/1a4ax C MapaMeTpaMHu.

1)

2)

3)

4)

5)

6)

7)

8)

3anaun, npesiaraemMble 1Js pemieHust
PelunTe ypaBHEHME NPU BCEX 3HAUEHMAX NapaMeTpa a:

a. (a—5x*+3ax—(a—5)=0,

b. (4—a)x?—6ax+3=0
Mpun Kakux 3HaYeHuax aypasHerne ax? + (1 — a?)x — a = 0 umeet xoTa 6bl OAHO pe-
lweHue?
HaliguTe BCce 3HaYeHUA @, NPU KOTOPbIX HEPAaBEHCTBO He MMeeT peLleHUi.

a. x>+ Qa+4)x+8a+1<0,

b. ax?—3x+a <0
Haiiomute Bce 3HaYeHMA m, NpU KOTOPbIX PeLleHnem HepaBeHCTBa ABaAeTcA noboe aeii-
CTBUTE/IbHOE YNCNO?

a. x2—-mx+B-m)>0,

b. ax? —2ax+1>0
HaiiouTe Bce 3HaYeHMA a, NPU KaKA0M UX KOTOpPbIX U3 HepaseHcTBa 0 < x < 1 cnepyet
HepaseHcto (a2 +a—2)x> —(a+5)x—2<0.
Haiioute BCe 3HaueHMA napameTpa d, NPV KOTOPbIX MHOMECTBO PeLleHNi HepaBeHCTBa
x(x—4) = (a+2)(]Jx — 2| — 2) BKnouaeT Bce uYneHbl HEKOTOPON apUPMETUHECKOM
nporpeccumn, cogepxallelt Kak oTpULaTenbHble, Tak U NONOKUTENbHbIE YeHbl, a pas-
HOCTb 3TOM Nporpeccuu pasHa 0,5.
Haiioute Bce 3HauYeHMA a, NPU KaXKAOM M3 KOTOPbIX HaMMeHbluee 3HauyeHne GYHKLMK
f(x) = 2ax + |x* — 4x + 3| 6onbuwe 1.
HaiiouTe Bce 3HauYeHMA a, MPU Kax4OM M3 KOTOPbIX HaMMeHbluee 3HauyeHne GYHKLMK
f(x) = 4ax + |x? — 6x + 5| 60onbue 1.
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9) Haiamte Hambonbliee 3HaYeHUe a, NPy KOTOpom ypasHeHne x> + 5x2 +ax+ b =0c
Lenbimm KoappuumeHTamm MMeeT TPU PasINYHbIX KOPHA, OANH U3 KOTOPbIX paBeH -2.

3amanue 1151 CAMOCTOSITEIbHOM PadOThI

Pemmure 3amaun (9): 11.70 — 11.90, 11.120 — 11.123, 11.141 — 11.145, 11.168 — 1I. 172.
Pexomenayemas muteparypa: (1), (6), (9), (17), (29).

IIpakTuyeckoe 3anusitue 2; 3. 3anaun ¢ napamerpamu. I'padpuyeckne npuembl pe-

1IeHUs
Iliian
1. Tlepeceuenue TUHUM.
2. TlapannensHblii HepeHoOC.
3. IloBopor.
4. Cucrema KoopauHar (a,X).

3amauu, npejaaraeMble ISl pelieHust
. ax*+1) =y +2—|x|,
1) HailguTe Bce 3HAYEHMA a, MPU KaXKAOM U3 KOTOPbIX CUCTEMA 25
x% +y%2 =4,
“MeeT eAMHCTBEHHOE peLLeHMe.
x2+ (B8a+4)x+7a*+4a <0,

MMeeT peLle-
x% 4 a? = 16.

2) HaiguTe Bce a, NPWU KOTOPbIX CUCTEMA {

HMA.
log,(a+x) <1,

la —x| < 1.
4) Hangute BCe 3HaYeHMA napameTpa b, NPU KOTOPbIX KOPHWU YPaBHEHWUA CYLLECTBYIOT U

npuHagnexKaT otTpesky [2;17]: \/x +3—-4vx—-1+ \/x +8—-6Vx—1=b.

5) HaiiguTe BCce 3HauYeHMUA P, NPM KOTOPbIX ypasHeHne 8sin x = p + 9 cos 2x He umeer
KOpHe.

6) Mpu Kak1X 3HAUEHMAX a YMCNO KopHeli ypasHeHua |x2 — 8|x| + 7| = a pasHo a.

7) HaiiguTe BCe 3HauYeHMA @, NPU KakAOM M3 KOTopbIX rpaduk dyHkumm f(x) = x? —
|x? + 2x — 3| — a nepecekaeT ocb abcuyce 6onee yem B ABYX Pa3INUYHbIX TOUKAX.

8) HaiiguTe BCe 3HaUEHMA @, NPU KAXKAOM U3 KOTOpPbIX rpaduk dyHKumm f(x) = x? — 3x +
2 — |x? — 5x + 4| — a nepecekaeT ocb abcLMCC MeHee YeM B TpeX Pa3NYHbIX TOUKaX.

9) HaitauTe BCe 3HAYEHMA 0, MPU KaXKAOM M3 KOTOPbIX pelleHns HepaseHcTea |2x — al +
1 < |x + 3| obpasyeT oTpe3ok anuHom 1.

10) HailamTe BCe 3Ha4YeHUA @, MPU KaxkAOM U3 KOTOPbIX pelleHus HepaseHcTea |3x — al +
2 < |x — 4| obpa3syeT oTpe30K A/MHOM 1.

11) HaitiauTte BCe 3HaYeHMA G, NPU KaXAOM U3 KOTOpbIX ypasHeHue 2|2|x| —a?| =x —a
NMEET TPU Pa3/INYHbIX peLleHus.

12) NMpu Kakux 3HaveHuax napametpa aypasHeHve (a+1—|x—1)(a+x?—-2x) =0
MMEeT POBHO TPU KOPHS.

13) Mpw Kakux 3HaueHuax napametpa aypasHeHne (x? — a)? — 6x2 + 4x + 2a = 0 umeet
POBHO TPW KOPHSA?

3) MMpK KaKMX 3HAYEHUAX A CUCTEMA UMEET eAUHCTBEHHOE pelleHne {

x>+ 2x+a<0,

) MmeeT eIMHCTBEH-
x“—4x —6a<0

14) Haiigute BCce 3HAYEHUA a, NPU KOTOPbIX CUCTEMA {

HOE pelleHune.

15)Hailaute  BCe  3HayYeHMA 4, NPU  KaXAOM M3 KOTOPbIX  cMCTema
(x—a)(ax —2a—-3) =0, .
He UMeeT peLleHUN.
ax =4

3agaHue 1719 CaMOCTOSTEIbHON padoThl



ouhkwdE

Pemmute 3amaum (9): 11.211 — 11.221, 11.249 — 11.260, 11.324 — 11.340.
Pexomennyemas muteparypa: (1), (6), (9), (17), (29).

Tema 2. KoMOMHUpPOBaHHbIC HEPABEHCTBA.

IIpakTuyeckoe 3ansaTue 4. KoMOMHMpoBaHHbIE HepaBeHCTBA (MIOKa3aTeJbHbIE, JIOra-
pudMuYecKrHe 1 TPUTOHOMETPHUYECKHEe HEPABEHCTBA)

ILnan
CriocoOb! pereHus MoKa3aTelbHbIX HEPABEHCTB. MeTo/ ] 3aMEHbl MHOKHUTEIIS.
CreneHHO-TIOKa3aTeNIbHbIC HEPABEHCTBA.
Crioco0b! perieHus Jorapu(pMUIECKUX HepaBeHCTB. MeTo 3aMeHbl MHOXKHTEJIS.
Pemenune norapupMuveckux HEPABEHCTB C HEM3BECTHOM B OCHOBaHHH.
Pemienue cucteM nokasaTeabHbIX U JIOTapU(PMUUYECKUX HEPABEHCTB.
Crioco0bI pemeHusi TPHrOHOMETPHYECKUX HEPAaBEHCTB.

3agaum, npensaraemMple IS pelieHust
(4), ctp. 18 Ne 17-32; ctp. 25 Ne 17-31, ctp. 43 Ne 1-39.

3aganus 1J151 CAMOCTOATEILHON padoThI
UYErHble HOMEpa U3 NMPEAJIOKEHHBIX BbIILIE PEIIUTh CAMOCTOATEIBHO, a Takxke (4), cTp. 47 Ne
13-25.

Pexomennyemas nurepatypa: (1), (2), (4), (15), (18).

HpaKaneCRoe 3aHsATHE 5. KOMﬁHHHpOBaHHbIe HEpaBCHCTBA

[TpoBoauTCS B MHTEpaKTUBHOM (opme (paboTa B mapax: MOMCK pallMOHAIBHBIX CIOCOOOB pe-
IIIEHHsI HEPaBEHCTB).

3aganue 1719 CaMOCTOAITEIbHOM PadoThl B Mapax
1. PeuuTe HEpaBEHCTBO

xz—2x+3 > _3
xX“—4x+3
2. Pemmre HepaBeHCTBO
7 9
+—+1<0.

(x-2)(x-3) x-3

3. Pemmre HepaBeHCTBO
4%42x—-4
— <2

x—1

4. Pemure HCPAaBCHCTBO
+1-1
x 0g3 9x >
1-logz x

5. Pemure HEpaBeHCTBO

Ve+x—x2 > Ve+x—x2
2x+5 —  x+4

6. Pemmre HepaBeHCTBO
3

— > |x + 2|
|x+3]-1

7. Pemurte HEpaBEHCTBO
V2+2x—x2+x-2 <
10g3(§—x)+10g3 2

Tema 3. I'eomeTpus TpeyrojibHuka. Yersipexyroabuuku. UccienoBarebckue 3a1a4u.
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IIpakTnyeckoe 3ansTue 6. 'eomeTpus TpeyrojbHuKa. 3aMeyaTe/bHbIe JUHUM U TOUKH
TPeyroJibHUKa

Inan

Menuana TpeyrojibHUKa, CBOICTBA TOYKHU IepecedeHus. MennaHa MpsIMOYTOJIBHOTO Tpe-

YTOJIbHUKA.

H~own

10.

11.

buccektpuca TpeyroipHuka, €€ CBONCTBA.
CBolicTBa BBICOT TPEYroJIbHUKA U TOUKH UX I1EPECEUCHUSI.
Perienne ucciie1oBaTeNbCKuX 3a1a4 (BbIACICHHBIX KYPCUBOM).

3anaum, npeasiaraeMblie JJisl pelieHUus

MeduaHa npamoy2o0a1bH020 Mpey20sbHUKA, NMPOoBedEHHAA K aurnomeHy3e, pazbusaem
e20 Ha 08a mpey20s/bHUKA € nepumempamu mur. Halioume cmopoHbl mpeyaosbHUKa.

B npamoyronbHom TpeyronbHuke ABC (£C = 90°) nposeaeHbl Bbicota CD 1 meguana CE.
Mnowaaun TpeyronbHMkos ABC n CDE paBHbl cootBeTcTBeHHO 10 1 3. Hanagute AB.

B npamoyronbHom TpeyronbHuke ABC KateTbl AB n AC pasHbl 4 U 3 COOTBETCTBEHHO.
Toyka D genut runoteHysy BC nononam. Hangute paccrosHMe Mexay LEeHTpamu
OKPY*KHOCTEN, BNMUCaHHbIX B TpeyroabHnkmM ADC n ABD.

KateT npAmMOyronbHOro TpeyrosbHMKa paBeH 2, a NPOTUBOJIEXKAWMA eMy Yron paseH
30°. Hanante pacctosHne mexay LeHTPaMU OKPYXKHOCTEN, BNIUCAHHbIX B TPEYrO/IbHUKK,
Ha KOTOpble AQHHbIN TPeyroNbHUK AeNnUTCA MeAVaHON, NPOBEAEHHOM M3 BEepLUMHDI
NPAMOro yrna.

B yeTbipéxyronbHuke ABCD guaroHann AC n BD nepneHAMKYAAPHbI U NepeceKatoTca B

o o 5
Touke P. OTpesok, coegunHatowmin sepwmnHy Cc cepeagmHon M otpeska AD, paseH-, AP =

1 o
1. PacctoaHne oT Touku P go otpeska BC paBHO > Hangute AD, ecnm n3BecTHO, 4YTO BO-

Kpyr 4eTtbipéxyronbHMKa ABCD MOXHO onucaTb OKPYXKHOCTb. YKasaHue. Myctb H — oc-
HOBaHMWe nNepneHaNKynApa, ONyWeHHOro 13 Toukn P Ha ctopoHy BC. Toraa Touku M, P u
H nexkaT Ha ogHoOM npsimon, a TpeyronbHuK PHC nogobeH TpeyronbHuKy APD.

CpefHAA NMMHUA Tpaneuuu paBHA 5, a OTPE30K, CoeaUHAIOWMNIA cepeanHbl OCHOBAHUN,
paseH 3. Yrabl npy 60nbllem OCHOBaHUM Tpaneumn pasHbl 30° 1 60°. HaliguTe naowaab
Tpaneuun. YKasaHue. Ecnm cymma yrinos npu OCHOBaHWM Tpaneunun pasHa 90°, To oTpe-
30K, COEAMHAIOLWNI cepeanHbl OCHOBAHWI, paBeH NONYPA3HOCTU OCHOBAHWNA.

CpedHAaa AuHUA mpaneyuu pasHa 4, yaael npu 00OHOM U3 OCHo8aHuUl pasHbl 40° u 50°.
Halidume ocHosaHus mpaneyuu, ecsau ompe3oK, coeduHsrwWuUl cepeduHbl OCHOBAHUU,
paseH 1.

AnaroHann Tpaneunn nepneHanKynapHol. OgHa M3 HUX paBHa 6. OTpe3oK, coeguHsato-
WM cepeamHbl OCHOBaHMN, paseH 4,5. Hanaute naowaap Tpaneumu.

FunomeHy3a KM npamoyeonbHo20 mpeyzoabHuka KMP sensemca xopooli oKpyxcHocmu
paduyca \'7. BepwuHa P Haxodumca Ha duamempe, Komopelli napanneneH 2urnomeHy-

3e. PaccmosiHue om yeHmpa oKpyxHocmu 00 a2uriomeHy3sl pasHo V3. Haiidume ocm-
pbie yansl mpeyeonsHuka KMP.

B TpeyronbHuke ABC nssectHo, yto AB = ¢, AC = b (b>c), AD — 6uccektpuca. Yepes Tou-
Ky D nposegeHa npamasn, nepneHaunKkynapHaa AD u nepeceKkatowana AC B Touke E.
Hanpgute AE. YKazaHue. CoeamHuTe Touky D ¢ cepeaunHoit otTpeska AE.

Touka E nexcum Ha cmopoHe AC pasHocmopoHHe20 mpeyzonbHUKa ABC; moyka K —
cepeduHa ompe3ka AE. lpamas, npoxodaw,asa yepe3 moyky E nepneHOUKynAapHO nps-
moli AB, u npamas, npoxodawasn yepe3 moyky C neprieHOUKynapHo npamol BC, nepece-
kKaromca 8 moyke D. Halidume yansl mpeyzonvHuka BKD. YkazaHue. Toyku B, C, D, K u
moyYKa nepeceveHus npambix AB u DE nexcam Ha oKpyx#Hocmu ¢ ouamempom BD.
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B Tpaneumn ABCD TOuKa K — cepeanHa ocHoBaHuAa AB, M — cepegnHa ocHoBaHua CD.
HaliguTte nnowaab Tpaneuumun, ecan mnssectHo, Yto DK — 6uccekTtpuca yrna D, BM —
buccekTpuca yrna B, Hanbonbwnii U3 yrnos npm ocHoBaHun AB paBeH 60°, a nepumeTp
paseH 30.

Halidume sbicombl mpeyzosbHUKaA, ecsu e20 naouads pasHa S, a yaael pasHel a, B u y.

B octpoyronbHom TpeyronbHuke ABC c yrinom C, pasHbim 30°, BbICOTbI MepeceKatoTca B
Touke M. Haiaute nnowaab TpeyronbHuUKka AMB, ecin pacctosiHMe OT LEeHTPa OKPYXKHO-
CTW, ONMUCaHHOM OKono TpeyronbHuKa ABC, Ao ctopoH BC n AC coOTBETCTBEHHO PaBHbI

VZul,
B mpeyzonsHuke ABC nposedeHsi abicombl BM u CN, O — yeHmp 8nucaHHOU OKPYHCHO-

cmu. U3gecmHo, umo BC = 24, MIN = 12. Halidume paduyc oKpyx#HOCMU, OMUCAHHOU
0K0s10 mpeyz20oabHuUKa BOC.

Buvicomer mpeyeonvnuka ABC nepecexaromces ¢ mouxe H. Hzsecmno umo ompesox CH
paesen paouycy OKpy*CHOCMU, ONUCAHHOU 0K0I0 mpey2onvHuka. Haiioume yeon ACB.
Buvicomer mpeyeonvnuka ABC nepecexaromces ¢ mouxke H. Hzsecmno, umo CH = AB.
Hartioume yeon ACB.

B tpeyronsauke ABC usBectHo, utro AB =2, AC =5, BC = 6. Haiigure paccrosiHue ot
BEPIIUHBI B 10 TOUKK niepecedeHust BbICOT.

Ha cmopone AB mpeyeonvuuxa ABC kax na ouamempe nocmpoena OKpy#CHOCMb, nepe-
cexarowas cmoponvl AC u BC 6 mouxkax D u E coomgemcmeenno. Ilpamas DE denum
nIoWa0bL mpey2oabHUKa nonoaam u oopazyem c npamou AB yeon 15°. Haiioume yenvl
mpeyzonvruxa ABC.

B octpoyronsnom Tpeyronsauke ABC nposenens! Beicotel CM u AN. U3BecTHO, uTO
AC =2, a uiouaip Kpyra, olucaHHOro okojio tpeyroipHuka MBN, paBHag. Haiigure

yroi Mmexny Beicotoii CM u croponoii BC.

3agaHue 1J151 CAMOCTOATEIbHON PadoThI
Pemure 3amaun Ne: 2, 4, 6, 8, 10, 12, 14, 16, 18.

Pexomenayemas nuteparypa: (1), (2), (3), (4), (7).

HpaKTI/I‘{eCKOC 3aHsaTHE 7. FQOMeTpI/Iﬂ TPpEYrojibHUKA. OTHoOlIEeHHE OTPE3KOB U

nJomaaei

el N s

Iiaan

[Tono6HbIE TPEYTONBFHUKH, BCIOMOTaTEIbHBIE TTOI00HBIE TPEYTOMBHUKH.
OTHOIIIEHUE OTPE3KOB.

OTHoOLIEHUE TIONIA/IeH.

Perrenue nccne0BaTenbCKUX 3a1a9 (BBIACICHHBIX KYPCUBOM).

3agauu, npeajaraeMble JAJ1sl pelICeHUs

1. B yron BnucaHbl KacawoIluecs BHEIIHUM 00pa3oM OKPYXHOCTU paauycoB I u R (r<
R). IlepBas U3 HUX KacaeTcs CTOpPOH yria B Toukax A u B. Haiigure AB.

2. OcHosanuss mpaneyuu pasuvl a u b. Ipsmas, napainenivrnas ochoganuam, pazousa-
em mpaneyuio Ha 06e mpaneyuu, niowaou Komopvix omuocames kak 2:3. Haiioume
ONIUHY OMPE3Ka IMOU NPAMOU, 3AKII0UYEHHO20 GHYMPU MPANEeYUU.

3. OkoJ0 OKpY)XKHOCTH OIMCaHa paBHOOeapeHHas Tpamnenus. bokoBas ctopoHa Tparme-
[IUU paBHA 4, OTPE30K, COEAUHSIIOMINNA TOUKU KacaHUsi OOKOBBIX CTOPOH C OKpPY>KHO-
CThIO, paBeH 1. Halinure nuameTp OKpyXKHOCTH.

4. B nexomopuwiii Y201 enucana okpysicHocms paouyca 5. Xopoa, coeounaowas mouku
kacanus, pasna 8. K okpysjcnocmu npogedenvl 0se kacamenvHvle, NapaiiesbHble
xopoe. Hatioume cmoponul nonyuennot mpaneyuu.
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Paccrostane ot nentpa O OKpyKHOCTH, OMCaHHOW OKosio TpeyroiabHuka ABC, no
croponsl BC paBno 1. Halinute paccTosHue OT TOUKHM MEPECEUEHUs BBICOT A0 BEP-
IIUHBL A.

bokoBas cropona AB tpanenuu ABCD nepnenaukynspua ocHoBanusiMm AD u BC.
[Tpsimast, neprnenaukyisipHas cropone CD, nepecekaer cropoHy AB B Touke M, a
cropony CD — B Touke N. U3BectHo Takxke, uto MC = a, BN = b, a paccrosinue or
touku D no npsamoit MC paBHo c. Halinute paccTosiHnue oT Touku A 10 npsimoit BN.
Vkazanue. [lycts AK u DL — BbicoThI TpeyroibHukoB ABN u DCM. C nomoriisio
METO/1a BCIOMOTATeIbHOW OKPY>KHOCTH JTIOKQKUTE 1M01001€ ATUX TPEYTOJILHUKOB.

B mpeyeonvnuxk ABC co cmoponamu AB = 6, BC = 5, AC = 7 enucan xeaopam, oge
sepuiuHbl Komopoz2o aexcam Ha cmopone AC, oona na cmopone AB u oona na cmo-
pone BC. Yepes cepeouny D cmoponvt AC u yenmp xeadpama nposedena npimas,
komopas nepecexaemcs ¢ evicomou BH mpeyeonvnuxka ABC 6 mouke M. Havioume
nirowaos mpeyzonviuxa DMC. YVkasanue. Touka M — cepeduna evicomul BH.

e oxpysxcnocmu kacaiomes opye opyea enympenHum obpazom 6 mouxe A. Xopoa
BC 6 6onvuweti oxpysrcnocmu kacaemes menvuteti 8 mouxe D. [Ipsamas AD emopuuno
nepecexaem 601buly10 OKpys#cHocms 6 mouxke M. Hauwioume MB, ecnu MA = a, MD =
b. Vkaszanue. AM — 6uccexmpuca yena BAC, mpeyzonvruxu ABM u BDM nooo6Hsi.

Ilamuyeonenux ABCDE enucan 6 oxpyscnocms. Paccmosmnus om mouxu A 0o nps-
moix BC, DC u DE pasnvl coomeéemcmeenno a, b u c¢. Hatioume paccmosnue om
sepuiunvl A 0o npamoii BE. Vkazanue. I[lycmo mouxku K, L, M u N — ocnosanus
nepneHouKyIapos, onyueHnvlx uz eepuiunvl A na npsamvie BC, DC, DE u BE coom-
semcmeenHo. Tpeyeonvnuxku AKL u ANM nooooneui.

B tpeyronsauke ABC, mioniaas kotoporo paBHa 6, Ha ctopoHe AB B3srta Touka K,
nensimiasi 3Ty cropony B otHomeHun AK:BK = 2:3, a Ha cropone AC B3drta Touka L,
nensmas AC B orHomenun AL LC = 5:3. Touka Q nepeceuenus npsmbix CK u BL
OoTCTOMT OT npsiMoii AB Ha paccrosiHum 1,5. Haiiaure ctopony AB.

B tpeyronsauke ABC Ha ocHoBanuu AC B3sThl Touku P u Q Tak, yto AP < AQ.
[Tpsimbie BP 1 BQ nenar mennany AM Ha Tpu paBHble yacTH. M3BecTHO, uTo PQ =
3. Haiigure AC.

Han tpeyronsauk ABC. U3BectHO, uto AB =4, AC =2 u BC = 3. Buccekrpuca yr-
na BAC nepecekaer ctopony BC B Touke K. IIpsimas, npoxozsimas yepe3 Touky B
napauenbHo AC, nepecekaet npojonkenue ouccekrpucsl AK B Touke M. Haiinure
KM.

OkoJ10 OKpYXHOCTH onrcaHa paBHoOenpenHas Tpanenus ABCD. bokoBbie cTOpoHBI
AB u CD kacatorcst okpykHocTH B Toukax M u N, K — cepeauna AD. B xakom ot-
HomeHuu npsamas BK nenut orpe3ok MN?

OxoJ10 OKpYXHOCTH omnucaHa paBHoOeapeHHas Tpamnenus ABCD. bokoast ctopona
AB xacaetcst okpyXHOCTH B Touke M, a ocHoBaHnue AD — B Touke N. Otpe3zku MN
u AC nepecekarorcs B Touke P, npuuém NP: PM = 2. Haiinute otHomenue AD :
BC.

Bo BnucannoMm uetelpéxyronpauke ABCD usBectHbsl otHomenuss AB:DC = 1:2 u
BD: AC = 2:3. Haiinute DA:BC.

B tpeyronsauke ABC nposenena Beicota AD. IlpsmMble, ofHa U3 KOTOPBIX COAEP-
xuT Meanany BK, a Bropas — Ouccextpucy BE, nenst 3Ty BbICOTY Ha TpU paBHBIX
otpeska. M3BecTtHO, uTo AB = 4. Haiinure cropony AC.

Ilpu kaxom omuoweHuu OCHOBAHUL Mpaneyuu cywecmeyem Npsamds, Ha KOmopou
wecmyv mouex nepeceyenus ¢ OUALOHAIAMU, OOKOBLIMU CIMOPOHAMU U NPOOONHCEHU-
AMU OCHOBAHUL MPaAneyuu 8blCeKarom nsims pagHulX OmMpesKos?

B mpaneyuu ABCD ¢ 60xosvimu cmoponamu AB = 9 u CD = 5 6uccekmpuca yena D
nepecexaem ouccekmpucwl yenos A u C ¢ moukax Mu N coomeemcmeenno, a ouc-
cexmpuca yena B nepecexaem me dce 0ge buccekmpucel ¢ moukax L u K, npuuém
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moyka K nexcum na ocrosanuu AD. a) B kaxom omuowenuu npsamas LN Oenum
cmopony AB, a npsamas MK — cmopony BC? 6) Hatioume omnowenue MN: KL, ec-
au LM: KN = 3:7.

U3 mouku A nposedernvi 06e kacamenvhvlie (M u N — mouxku kacanusn, O — yeump
OKDYJICHOCIMU) U ceKywjas, nepecexkarowjas smy OokpyxcHocmsb ¢ moukax B u C, a
xopody MN — ¢ mouke P. U3zsecmno, umo AB: BC = = 2:3. Hatioume AP:PC. Yka-
sanue. [lycmo D u E — cepedunvt xopo MN u BC coomeemcmeaenno. Tocoa AP * AE
=AD * AO = AM?= AB « AC.

Ha croponax AB u AD mnapamienorpamma ABCD B3siTel Toukn M u N. Ilpu sTom
npsimele MC u NC pa30uBaroT mnapajuieorpaMM Ha TpU PaBHOBEIMKHE YaCTH.
Haiigure MN, ecinu BD = d.

B tpeyronsauke ABC yron A pasen 45°, a yron C octpsiil. 3 cepennnbl cToOpoHbI
BC onymien nepnienaukyisip NM Ha ctopony AC. Ihiomanu tpeyroibHukoB NMC
u ABC otHocsrcs kak 1:8. Haitaure yribr Tpeyronsauka ABC.

B tpeyronsauke ABC u3 touku E croponst BC mpoBenena npsmas, napasuieiabHas

BbicoTe BD u nepecekatomiast cropony AC B Touke F. Otpesox EF nenut tpeyrosns-
AD _ 2

pc 7

Yepes HeKOmOopyIo MOYKY, 63MYI0 GHYMPU MPEY2ONbHUKA, NPOBEOEHbL MPU NpsiMble,
napanieibHvle CMopoHam. Dmu npsamvie pasousarom mpeyeoibHUK Hd wecms yd-
cmell, mpu U3 KOMoOpwvIX—mpey2onvHuKu ¢ naowaoamu Si, Sz, S3. Hatioume nio-
waodb OAHHO20 MPey2oNbHUKA.

B pasnobeopennom mpeyeonvnuke ABC (AB = BC) nposedena 6uccexkmpuca AD.
Inowaou mpeyeonvnuxoe ABD u ADC pasnvr coomeemcmeenno S1 u Sz. Havioume
AC.

Ha cmoponax AB, AC u BC npasunvroco mpeyeonvnuka ABC pacnonoscenvl coom-

semcmeennomouxku Ci, B1 u A1 npuuém mpeyzonvuux A1B1C1 pasnocmopoHHuil.

Huk ABC nHa nBe paBHoBenukue ¢urypsl. Haiinure EF, eciu BD = 6,

.. BO .
Ompeszox BB1 nepecexaem cmopony Ci141 ¢ mouxe O, npuuem = k. Haiioume
1

omHoweHue niowaou mpeyeonrviuka ABC k nrowaou mpeyeonvnuka A1B1C1.

3ananue 1J151 CAMOCTOAITE/ILHOI PadoThI
Pemmte 3agaun Ne: 2,4, 6, 8, 10, 12, 14, 16, 18, 20.

Pexomenayemas nuteparypa: (1), (2), (3), (4), (7).

IIpakTnueckoe 3ansitue 8. Yersipexyrojasuuku. MccienoBparesbckne 3a1aun

3aHsTHE IPOBOAUTCS B MHTEpaKTUBHOU (hopme. Pabora B manbix rpynnax. Mccnenosanue
BCEBO3MOXKHBIX TEOMETPUUECKHUX CUTYAIUI MO yCIOBHIO 3aauu. [lonck parmoHanbHBIX CIIO-
c00O0B perIeHMs UCCIIeI0BaTEeNbCKUX 3aaa4. [Ipe3enTanust Hanboee HHTEPECHBIX CIIOCOO0B
pelIeHusl.

IIpuMepHBIH CIUCOK 32124, PeAJIaraeMbIX 1JIsl PeLICHUs] B MAJI0# rpymnme:

1. B TpeyronbHuK, ABe U3 TPEX CTOPOH KOTOPOro pasHbl 9 n 15, BNncaH napannenorpamm
TaK, YTO OAHA U3 ero CTOPOH, PaBHAA 6, NEXKUT HA TPeTbeW CTOPOHE TPeyronbHWKaA, a
AMaroHann napannenorpamma napanienbHbl ABYM AaHHbIM CTOPOHAM TpeyroJsibHMKa.
HaliauTe Apyryto CTOPOHY Napannenorpamma u TpeTbio CTOPOHY TPEYro/ibHUKA.

2.  OKpyXHOCTb, NOCTpPOEHHaa Ha ctopoHe AD napannenorpamma ABCD Kak Ha gunameTpe,
npoxoauT Yyepes BepPLNHY B n cepegmHy ctopoHbl BC. HaliguTte yrabl napannenorpam-

Ma.

3. [aH napannenorpamm co ctopoHamu 1 u 2 n octpbim yrinom 60°. Ha aByx ero npoTmso-
MOJIOXKHbIX CTOPOHAX KaK HA OCHOBAHMAX NOCTPOEHbI BHE Mapasiienorpamma paBHobes-
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pPeHHble TPeyroNbHUKM ¢ yrnamu 120° npu BepwumHax. Hamaute pacctoaHve mexay
3TMMMK BepwKUHaMU. YKasaHue. OTpe3oK, COeANHAILLNN BEPLUMHbI AAHHbIX paBHObeA-
pPeHHbIX TPeyroNbHMKOB, MPOXOAUT Yepes LLeHTp napajaienorpamma.

Toukn M, K, N u L — cepegmHbl cTopoH cooTBeTcTBeHHO AB, BC, CD n DE nATnyrosnbHuKa
ABCDE, P n Q — cepeguHbl otpe3skos MN un KL cootBeTcTBEHHO. M3BecTHO, yTo PQ = 1.
Haliaute ctopoHy AE. YKasaHue. Myctb F — cepegmHa AD. Torga MKNF — napanneno-
rpamm, PQ — cpegHaa amHuAa TpeyronbHuka KFL, a FL — cpegHAAa nnHMA TpeyroabHUKa
ADE.

B npamoyronbHylo Tpaneuuto BAMCaHa OKPYXKHOCTb paguyca R. 4 Hangute cTOpPOHDI

.. 4
Tpaneuun, ecan ee meHbllee OCHOBaHWE pPaBHO ER'

OcHoBaHUWA Tpaneumn paBHbl 4 1 16. HaniauTte paguycbl OKPYKHOCTEM, BMNUCAHHOM B
TPaneuno 1 ONMCaAHHOW OKONO HEE, eC/IN U3BECTHO, YTO 3TU OKPYKHOCTU CYLLLECTBYIOT.
M3BeCcTHO, 4TO BbICOTa Tpaneuuu pasBHa 15, a gmMaroHanu Tpaneuumun pasHbl 17 n 113.
Yemy paBHa e€ nnowagb?

Hallaute anaroHanb u GOKOBYI CTOPOHY paBHObeApeHHOW Tpaneuuu ¢ OCHOBAHUAMM
20 n 12, ecnu U3BECTHO, YTO LEHTP €€ ONUCAHHOM OKPYKHOCTU NEXMUT Ha Bonbluem oc-
HOBaHWUMU.

Mnowasb paBHoGeAPeHHOM Tpaneuun pasHa V3. Yron mexay AWaroHanbio U OCHOBa-
HMem Ha 20° 6onblue yrna Mexay AnaroHanbio U 6OKOBOM cTOpoHOW. HanauTte ocTpbii
Yyron Tpaneumu, ecin eé gnaroHans pasHa 2.

10. BucceKTpuCbl TyNbIX YIN0B NPUM OCHOBAaHUM Tpanewuuu nepecekatoTca Ha Apyrom eé oc-

HoBaHWW. HallanTe CTOPOHbI Tpanewuuun, ecaun eé BbicoTa paBHa 12, a AMHbI BUCCEKTPUC
pasHbl 15 1 13.

11. [aHa Tpaneuwns ABCD c 6okoBbiMmu cTopoHamm AB = 27, CD = 28 2 n ocHoBaHuem BC = 5.

2 o
M3BecTHO, uTo c0s£BCD = — - Hangute guaroHans AC.

12. [aHa Tpaneuusa ABCD, anaroHanu AC 1 BD KoTopoi nepecekatoTca nog NPAMbIM YI/10M,

a npogonxeHunsa 6oKkoBbix cTopoH AB 1 DC nepecekatotcs B Touke K nog yrinom 30°. Us-
BEeCTHO, uTo £BAC = £CDB, a nsiowaab Tpaneuum pasHa S. HaligmMTte naowaab TPeyronb-
HuKa AKD.

Tema 4. OxpyxkHOCTB, KpYT. HcciienoBatenbekue 3a1a4i Ha KOMOMHALMT OKPYKHO-
cTeil, OKPYKHOCTEH M APYIrUX IIOCKHX (QUryp.

IpakTnyeckoe 3ansaTue 9. Okpy:xkHocTh. Kpyr. OTpe3ku u yriibl, CB3aHHbIE C OKPYK-
HOCTBIO

ITnan
KacarenbHast K OKpY>KHOCTH.
IIponopumoHanbHBIE OTPE3KHU B OKPYKHOCTH.
VYIuibl, CBA3aHHBIE C OKPYKHOCTBIO. METOI BCIIOMOTaTelIbHON OKPYKHOCTH.
Perienne ucciieoBaTeNbCKuX 3a1ad (BbIACICHHBIX KYPCUBOM).
3agauu, npeajaraeMble JAJ1sl pelICeHUs
N3 toukn M, nexaield BHE OKPY>KHOCTH paauyca |, mpoBeaeHbl K OKPYKHOCTH JBE B3a-
UMHO NepHeHIUKYIspHble KacaTenbHble MA u MB. Mexny Toukamu kacanus A u B Ha
MeHblIer ayre AB B3sita mpousBosibHasg Toyka C W depe3 He€ MPOBEIEHA TPEThs Kaca-
tenbHas KL, obpasyromas ¢ kacarenbubiMu MA nu MB tpeyronsauk KLM. Haiinure me-
PUMETP 3TOr0 TPEYTOJILHUKA.
Ha ocHoBanmu paBHOOEIPEHHOIO TPEYrOJbHUKA, PAaBHOM &, KaKk Ha XOpJe MOCTpOeHa
OKpY’KHOCTb, Kacaroliasics OOKOBBIX CTOPOH TpeyrojbHHKa. Haiinute panmyc okpykHO-
CTH, €CJIM BBICOTA, OIIYIICHHAs HA OCHOBAHUE TPEYroJIbHUKA, paBHa 3.
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Paouycwr 08yx oxpyacnocmeii pasnol 27 u 13, a paccmosinue meaxncdy yenmpamu pagro 50.
Haiioume onunvl 00wux xacamenvuwix K 3mum OKPYICHOCHSAM.

JBe okpyxHocTH paauycoB 4 u 3 c¢ nertpamu B Toukax O1 u Oz KacarTCs HEKOTOPOM
npsAMOi B Toukax M1 1 M2 COOTBETCTBEHHO M JIEKAT O Pa3HbIE CTOPOHBI OT 3TON MPSAMOIA.

2 .
Ortnouenne otpe3koB 0102 1 MiMzpaBHO e Haitgute 010:.

JIBe okpyxHOcTH paauycoB 12 u 7 ¢ uentpamu B Toukax O1 m OzkacaroTcs HEKOTOPOH
npsAMoi B Toukax M1 1 M2COOTBETCTBEHHO U JIEXKAT MO OJHY CTOPOHY OT 3TOM MPSMOM.

2v5 oo oo
OtHouenue orpe3skoB MiM2 u OlOzpaBHoT. Haiinunre M1Ma.

B npamoyeonvnom mpeyeonvnuxe ABC kamem AC paeen 16 u kamem BC pasen 12. U3
yenmpa B paouycom BC onucana okpys#cHoCmb U K Hell NPO8eOeHd KacameibHasl, napaJ-
nenvHas eunomenyse. Kamem BC npoodondcen 0o nepeceuenusi ¢ npogeoEénHol Kacameb-
Hotl. Onpedenume, Ha KAKoe paccmosnue npoooalceH Kamem.

Jan tpeyroiabHuk co ctopoHamu 10, 24 u 26. /IBe MeHbIINE CTOPOHBI SABISAIOTCA Kaca-
TEIbHBIMU K OKPY>KHOCTH, IIEHTP KOTOPOH JIEKUT Ha Oombluel ctopone. Halioqute panuyc
OKPY>KHOCTH.

Haiinure muinHy Xop/sl, €Cliv JaH paanyc I OKPY>KHOCTH U PAaCcCTOSIHHE a OT OJHOTO KOHIIa
XOPJbI 10 KacaTeJIbHOM, IPOBEAEHHON Yepe3 NPyron €€ KOHEL.

Ooun u3 cmedxnCcHvlx y2no8 ¢ gepuiuHoll A edsoe bonvuie opy2o2o. B amu yenvl enucanvl
oxpyacnocmu ¢ yenmpamu O1 u Oz. Hatioume yener mpeyeonvnuxka O1402, eciu omnoute-

Hue paoduycos okpyrcHocmeti paso 3.

UYepes Bepunnbl B u C tpeyronsiuka ABC npoBesieHa OKpYXKHOCTb, KOTOpasi IIepeceKaeT
cropony AB B touke K, a cropony AC — B touke E. Haitgute AE, 3nas, yto AK = KB =
a, £BCK = a, 2CBE =p.

OxpykHOCTb, TocTpoeHHast Ha ctopoHe AC TpeyronpHruka ABC kak Ha quamerpe, npoxo-
IuT 4yepes cepennny ctoponsl BC n nepecekaet B Touke D nponomkenue ctoponsl AB 3a

TOuKy A, npuuém AD = %AB. Haiigure nmnomans tpeyronsauka ABC, ecmu AC = 1.

Kaxnas n3 6okoBsix cropoH AB u BC paBHoOenpenHoro tpeyronbHuka ABC pasnenena
Ha TPU PaBHBIE YaCTH, M 4Y€pe3 YEThIpe TOYKHU JIEJCHHUS Ha 3TUX CTOPOHAX IPOBEJEHA
OKpPYXHOCTb, BbIceKaroiast Ha ocHoBaHuu AC xopny DE. Haiiaure oTHOIIEHHE MuTomanei
tpeyroiabHuKoB ABC u BDE, ecniu AB=BC=3u AC=4.

Oxpyarcrocmn, Ouamemp xomopoii paseny'10, npoxooum uepes cocednue éepuiunst Au B
npamoyeonvHuka ABCD. /[nuna xacamenvnou, npogedénnoii uz mouku C K OKpY#ICHOCMU,
pasna 3, AB = 1. Haiioume cmopony BC.

OKpy’KHOCTb IPOXOIUT yepe3 cocenHue BepuimHbl M u N mpsmoyroinpHuka MNPQ.
JlnnHa kacatenbHOU, MPOBEAEHHON U3 TOUKU Q K OKpYKHOCTH, paBHa 1, PQ = 2. Haiinure

IOk IpAMOyroabHuKa MNPQ, ecin quaMeTp OKpy:KHOCTH paBeH V5.

OxpykHOCTb, Tpoxosiias uepe3 BepmnHbl B, C u D napamienorpamma ABCD, kacaercs
npsimoir AD u nepecekaet npssmyto AB B Toukax B u E. Haitnaure AE, eciiu AD =4 u CE
=5.

N3 Touku A, HaxofsIeicss Ha pacCTOSIHUU 5 OT LIEHTpa OKPY)KHOCTHU pajuyca 3, mpoBe-
nensl qBe cexkymue AKC nu ALB, yron mexnay koropsimu pasen 30° (K, C, L, B — Touku
MEPECEUCHHS CEKYIIUX C OKPYKHOCThIO). Haliaure mnomans tpeyronsHuka AKL, ecnu
momane TpeyroiasHuka ABC pasna 10.

Ha mpsimoit pacnionoxxens! Touku A, B, C u D, cieaytomue npyr 3a IpyromM B yKa3aHHOM
nopsiake. M3BectHo, uto BC = 3, AB = 2CD. Yepe3 touku Au C npoBereHa HEKOTOpast
OKPYKHOCTB, a uepe3 Touku B u D — apyras. Mx oGmas xopaa nepecekaer orpe3ok BC B
Touke K. Haitnute BK.

B paBuoGenpennom tpeyronbauke ABC (AB = AC) mposenens! 6uccektpucsl AD, BE,
CF. Haiinute BC, ecnu u3BectHo, uto AC = 1, a BepumHa A JISKUT Ha OKPYXHOCTH,
npoxopsien yepes Touku D, Eu F.
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OxpyxHocTh Kacaercsi ctopoH AB u AD npsamoyronsHuka ABCD u npoxomuT uepes
BepiminHy C. Cropony DC ona mepecekaer B Touke N. Haitgure miomanbs Tpaneuuu
ABND, ecnu AB=9u AD = 8.

Ha omgnoit u3 cropon yria, paHoro o (o< 90°), ¢ BepmnHoi B Touke O B3AThI TOUKH A H
B, npuuém OA = a, OB = b. Haiimure pamuyc OKpy»XHOCTH, IPOXOISIICH Yyepe3 TOUKH A
1 B u xacaromericst Apyroit CTOpoOHbI yria.

Ha karere AC npsimoyrosibsHoro tpeyroisHuka ABC kak Ha 1uaMeTpe oCTpOeHa OKPYXK-
HocTh. OHa nepecekaeT runoteHy3y AB B Touke E. Ha cropone BC B3sita Touka G Tak,
4yro 0Tpe30K AG mnepecekaeT okpyxHOCTh B Touke F, nmpuuém orpesku EF u AC napan-

nensubl, BG=2CG u AC =2+/3. Haiimure GF.

B nmapamnenorpamme ABCD yron BCD pasen 150°, a cropona AD pasua 8. Haitnure pa-
JINYC OKPYKHOCTH, Kacaromeics npsamoir CD u npoxopsmiei 4yepe3 BeplnHy A, a Takxke
nepecekaronieit cropony AD Ha paccTosauu 2 oT Touku D.

Oxkpy>kHOCTb U TnpsiMasi KacatroTcsl B Touke M. U3 Touek A u B 3T0il okpy)HOCTH Oomy1ie-
HbI TICPIICHANKYJISIPBI Ha MPSIMYIO, PaBHBIC a U D cooTBeTcTBeHHO. Haliute paccTosHuE OT
Touku M 1o nipsmoit AB.

Pasnobeopennas mpaneyus ¢ ocnosanuamu AD u BC (AD >BC) onucana okono okpyic-
Hocmu, komopas kacaemcs cmopoust CD 6 mouke M. Ompezox AM nepecexaem okpyorc-
Hocmb 6 mouke N. Hauioume ommnowenue AD k BC, eciu AN: NM = «.

B mpaneyuu ABCD c¢ ocnosanuamu AD u BC yeon A pasen 45°, yeon D pasen 60°. Ha
OUAOHATIAX MPaneyuu Kax Ha OUAMempax noCmpoeHvl OKPYICHOCMU, nepecexaouuecs 6
mouxax M u N. Xopoa MN nepecexaem ocnosanue AD ¢ mouke E. Haiioume omnowenue
AE :ED.

B tpeyronbauke ABC npoBenenst 6uccektpucsl AD u BE, nepecekaromuecs: B Touke O.
U3BectHO, uto OF = 1, a BepummHa CinexXuT Ha OKPYKHOCTH, IPOXOoAsiel yepe3 ToukH E,
D u O. Haiigute ctopons! u yriel TpeyroiasHuka EDO.

B mpeyeonvnuxe ABC yeon B npsamoii, eéenuuuna yena A pasnaa, mouxa D — cepeduna
eunomenysvl. Touka C1 cummempuuna mouxke C omnocumenvuo npamou BD. Hatioume
yeon AC1B.

B Beinyknom yetsipéxyronsauke ABCD nposenens! quaronann AC u BD. U3BecTHO, 4TO
AD =2, £ABD = £ACD = 90°, a paccTossHuE MEXAY LIEHTPaMU OKPYXHOCTEH, BIHCaH-

HBIX B Tpeyronsaukn ABD n ACD, pasno /2. Haitnure BC. Ykazauue. U3 nentpos O1 u
O2 okpyxHocTel, BiucaHHbIX B TpeyronbHuku ABD u ACD, otpe3oxk AD BuaeH nox on-
HUM U TeM ke yrioMm. LleHTp okpyxkHocTH, mpoxoasmien yepe3 Touku 01,02, A u D, ne-
JKUT Ha OIMCAHHOM OKPYKHOCTH ueThIpéxyrosnbsHuka ABCD.

B mpeyeonvnuxe ABC nepnenouxynsap, npoxoosawuil yepes cepeoury cmoponvl AB, nepe-
cexaem npamyio AC 6 mouxe M, a nepnenouxynap, npoxooswuil yepe3z cepeoury cmopoHbl
AC, nepecexaem npsamyro AB 6 mouke N. Hzsecmno, umo MN = BC u npawas MN nep-
nenouxynapra npamou BC. Hatioume yenvt mpeyzonvuuxa ABC. Vrazanue. Paccmompume
0sa cayuas: yeon B mynoii unu ocmpuouii. Touku M, N u cepeounvt cmopon AB u AC nesxcam
HA OOHOU OKPYHCHOCTHU.

B pasnocmoponnuti mpeyzononux ABC enucana nonyoxpyscnocms ¢ yenmpom O Ha cmo-
pone AB. Hexomopas kxacamenvHas K noayoxkpyscnocmu nepecexaem cmoponvt BC u AC ¢
moukax M u N coomeemcmeenno, a npsamas, npoxoosauas yepe3 mouku KacaHusi CmopoH
BC u AC ¢ nonyoxpyacnocmoio, nepecekaem ompesku OM u ON coomeemcmeenHo 6 mou-
kax P u Q. Hauioume PQ, eciu MN = 2.

3agaHue 17151 CAMOCTOAITEIbHON PadoThI

Pemmre 3amaun Ne: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26.

Pexomenayemast nureparypa: (1), (2), (3), (4), (7).
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IIpakTnyeckoe 3ansiTue 10. KoMOuHaAnMM OKpPY:KHOCTEil, OKPY:KHOCTEH U MJIOCKHX (U-

ryp
Ilnan

s E

=

10.

11.

12.

13.

Kacaroniuecs: Okpy»HOCTH.

[Tepecekaromuecs OKpYKHOCTH.

KombOunanmu okpy’HoCTel U TPEYroJbHUKOB.

KomOuHaumum okpy’HOCTEH U YEThIPEX YT OJIbHUKOB.

Perienne ucciie1oBaTeNbCKuX 3a1a4 (BbIACICHHBIX KYPCUBOM).
3agauu, npeajaraeMble AJs pelIeHUs
OxpysrcHocms paduyca 2 Kacaemcs 6HeUHUM 00pazom Opy2otl OKpY*CHOCmU 8 mouke A.
Obwas xacamenvbHas K 00eUM OKPYICHOCMAM, NPOBEOEHHAs Yepe3 mouKy A, nepecexa-
emcs ¢ Opyeotl ux obwell kacamenvHol 6 mouxke B. Hatioume paouyc 6mopoii OKpyi#CcHO-
cmu, eciu AB = 4.
JIBe OKpY>KHOCTH KacaroTcsl Ipyr Jipyra BHEIHUM o0pa3oM B Touke C. Paguychbl okpyx-
HocTel paBHbBI 2 1 7. O0Imas kacaTenbHast K 00CHMM OKPYKHOCTSIM, TTPOBEIEHHAS Yepe3
touky C, mepecekaercs ¢ Apyrou ux ooduiei kacarenbHoi B Touke D. HaiinuTe pacctos-
HHUE OT LICHTPA MEHBILIEH OKPYKHOCTU 10 TOYKHU D.
OKpy>XHOCTb pajuyca rkacaeTcsi HeKOTOpou npsiMoil B Touke M. Ha 3Toi1 npsimoii o
pasHble cTopoHbl 0T M B3siThl TOukU A 1 B, npuuém MA = MB = a. Haiinute paauyc
OKPYKHOCTH, IPOXOJAIIEHN uepe3 Touku A 1 B u kacaromeiicss JaHHOM OKPYKHOCTH.
Oona okpysHcHOCMb ONUCAHA OKONIO pasHoCcmopoHne2o mpeyzonviuxa ABC, a émopas
gnucawna 6 y2on A u kacaemcs nepsoti okpyscnocmu. Hatioume omnowenue paouycos
OKpYIHCHOCIEU.
B tpeyronsnuke ABC cropona BC paBHa a, pagnyc BIIMCaHHON OKPYKHOCTH PaBEH .
Haiinnre pannycel 1ByX paBHBIX OKPYKHOCTEH, KacCarOIUXCS APYT Ipyra, €CJIH OJHA U3
Hux kacaercsa ctopoH BC u BA, a apyras — cropon BC u CA.
JIBe OKpY>KHOCTH PaInyCcOB 5 U 3 KacaroTCsl BHYTPEHHUM o0pa3zoM. Xop/a OombIei
OKPY>KHOCTH KacaeTcsi MEHbIIEH OKPYKHOCTH U JIETTUTCS] TOUKOW KacaHUs B OTHOLICHUH
3:1. Haiinure anuHy 3TOH XOp/BIL.

JIBe OKPY’KHOCTH, PaJIMyChl KOTOPBIX OTHOCSTCS Kak 9 — 4+/3k 1, kacaroTes apyr apyra
BHYTpEHHUM 00pa3oM. B Gosblieil okpyHOCTH TPOBEEHBI ABE paBHbIE XOP/Ibl, Kacaro-
1I1ecss MEHbLIEH OKpYKHOCTH. OiHA U3 3TUX XOpJ NEPIEHANUKYIISIPHA OTPE3KY, COEIH-
HAIOLIEMY LIEHTPBl OKPY>KHOCTEH, a Apyras HeT. Haliiure yron Mex1y 3STUMHU XOpAAMH.
JIBe OKpY>KHOCTHU KacaroTcs BHyTpeHHUM oOpazoMm. [Ipsimast, mpoxopasiuas yepes3 LeHTp
00JIbIIIEN OKPYKHOCTH, IepeceKkaeT e€ B Toukax A u D, a MeHbIIIyI0 OKPY>KHOCTh — B
toukax B n C. Haiinure oTHOmEHHE pannycoB okpyxHoctel, ecnu AB: BC: CD = 3:7:2.
JIBe OKpYKHOCTH KacaroTcsi BHyTpeHHUM oOpazom. [Ipsimas, mpoxoasias yepe3 HeHTp
MEHbIIIEH OKPYKHOCTH, IlepeceKkaeT OObIIYI0 OKPYKHOCTh B Toukax A u D, a MeHbIIyIO
— B Toukax B u C. Haitnure oTHOImEHHE paguycoB okpyxHocTel, ecnu AB: BC: CD =
2:4:3.

lse okpyarcnocmu paouycos R u v (R>r) kacaromes enewne 6 mouke C. K num nposede-
Ha obwas eHewlnas kacamenvHan AB, 20e Au B — mouku kacanus. Hatioume cmoponbi
mpeyeonvruxka ABC.

e oxpyacnocmu kacaromes Opye opyea eHewHum oopaszom ¢ mouxe A. Haiioume paou-
YCbl OKPYIUCHOCHEN, eCu XOpObl, COeOUHAIOWUe Mmouky A ¢ moukamu Kacanus ¢ 0OHOU
U3 00WUX 6HEWHUX KacamenbHbIX, pasHsl 6 u 8.

Tpu oxpyxHOCTH paauycoB 1, 2 u 3 kacaroTcs Ipyr Apyra BHEIIHUM oOpa3om. Haiinure
paanyc OKpY>KHOCTH, IPOXOJAIIEH Uepe3 TOUKU KaCaHHUs 3TUX OKPYKHOCTEH.

JIBe OKpY>KHOCTH panycoB 5 u 4 KacaroTcsi BHeITHUM oOpa3zom. [Ipsimast, kacaromasics
MEHbIIIEH OKPY)KHOCTH B TOUKE A, epecekaer 60biryto B Toukax B u C, npuuém AB =
BC. Haiinute AC.
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Touxa B — cepeouna ompeska AC, npuuém AC = 6. [Ipogedenvl mpu OKpys’cHOCMU pa-
ouyca 1 ¢ yenmpamu A, B u C. Haiioume paouyc uwemeépmoti OKpy#CHOCMU, Kacaroueli-
cs 6cex mpéx OaHHbIX.

Touka B — cepeouna ompesxa AC, npuuém AC = 6. [Iposedenvl mpu oKpysIcHocmu pa-
ouyca 5 ¢ yeumpamu A, B u C. Hatidume paouyc uemeépmotl OKpYICHOCMU, Kacaoujeli-
¢ 8cex mpéx OaHHbIX.

JlaHna okpy»)HOCTb C IeHTpoM B Touke O u paguycom 2. 13 konia orpeska OA, nepece-
KaloIlerocs ¢ OKpY>KHOCTBIO B Touke M, npoBeeHa kacarenbHast AK k okpyXHOCTH,
£20AK = 60°. Halinute paguyc OKpY>XKHOCTH, BricaHHOHM B yroj OAK u kacaromeiics
JAHHOW OKPY>KHOCTH BHELIHUM 00pa3oM.

B xkpyee ¢ yenmpom O xopoa AB nepecexaem paouyc OC 6 mouxe D, npuuém LCDA =
120°. Harioume paouyc okpyosichocmu, snucantoil 8 yeon ADC u xacarowetics oyeu AC,
eciu OC = 2,0D =+/3.

Oxpy>xHOCTH pannycoB I' U R kacarorcs Apyr apyra BHyTpeHHUM o0pa3oM. Haiinure
CTOPOHY PaBHOCTOPOHHEI0 TPEYTOJIbHUKA, Y KOTOPOTO OJIHA BEPIIMHA HAXOJUTCS B TOY-
K€ KacaHUs JaHHBIX OKPY>KHOCTEH, a JIB€ JPYTHE JISKAT Ha PA3HBIX JaHHBIX OKPYKHO-
CTSIX.

Panuycel okpykHOCTel S1 UM Sz, Kacaromuxcs B TOUke A, paBHbI R U I' COOTBETCTBEHHO
(R>1). [Ipsmas, npoxoasias uepe3 Touky B, nexalnyro Ha OKpY:KHOCTH S1 Kacaercs
okpyxHocTtH S2 B Touke C. Halinute BC, ecniu AB = a.

B npsiMmoyroiapHOM TpeyroiabHUKE OTHOIIIEHUE pauyca BIIMCAHHOW OKPYKHOCTHU K pajiu-

o 2 o
YCy OIIMCAaHHOU OKPY’KHOCTHU PAaBHO E Haitnure OCTPBIC YIJIBI TPCYT'OJIbHUKA.

B npsmoyronbsslil Tpeyronsauk ABC ¢ yrinom A, paBHbIM 30°, BicaHa OKPYKHOCTb
paauyca R. Bropast okpy)HOCTb, Jiexarasi BHe TpeyrojbHHKa, kacaeTcsi cTopoHbl BC u
IIPOJOJDKEHUH JBYX APYTUX cTOpoH. HaliauTe paccTossHUE MEXy LIEHTPaMH OKPY>KHO-
CTel.

B tpeyronsauke PQR yron QRP pasen 60°. Haiiqure paccrossHue MeXay TOUKaMH Ka-
caHusi co cTopoHoil QR okpykHOCTH paanyca 2, BIUCAHHOW B TPEYTOJIBHUK, U OKPYKHO-
CTH panauyca 3, Kacarouieiicss npoaoskeHuid ctopo PQ u PR.

Pasnocmoponnuii mpeyzonvnux ABC co cmoponoti 3 énucawn 8 okpyscnocms. Touxka D

Jedrcum Ha okpysrcnocmu, npuuém xopoa AD pasnan3. Haiioume xopowr BD u CD.
Ilycmb O — yenmp okpysrcnocmu, onucannou okono mpey2onvhukaABC, £AOC = 60°.
Haioume yeon AMC, e0e M — yenmp okpysrcnocmu, enucannoti 6 mpey2onviux ABC.

B tpeyronsarke ABC usBectHo, uto AC = b, ZABC = o. Haiiaurte paguyc oKpyKHO-
CTH, IPOXOJIALIEH uepe3 LIeHTp BIMCaHHOTO B TpeyroibHUK ABC kpyra u Bepunasl A u
C.

B okpyxuocTH nposeneHs! n18e xopasl AB =a u AC = b. [lnuna nyru AC BaBoe 6osblie
anuHbl 1yru AB. Haiiaure paanyc okpy»XKHOCTH.

N3 Toukn M Ha okpykHOCTH nTpoBeeHbl Tpu xopapl: MN = 1, MP = 6, MQ = 2. IIpu
stoM yriasl NMP u PMQ paBuel. Halinute paanyc okpy>KHOCTH.

B tpeyronsauke ABC ¢ nepumerpom 2p octpslii yron BAC paBen a. Okpy»XHOCTb C
ueHTpoM B Touke O kacaetcst cropoHsl BC u npogomxenust cropoH AB u AC B Toukax
K u L coorBerctBenno. Touka D nexut BHyTpu orpeska JIK, AD = a. Haligute miomanb
TpeyronbHuka DOK.

B mpeyzonvnuk enucana okpyscnocmo paouyca 4. OOHa uz cmopon mpey2o1bHuKa pas-
OelleHa moyKoll Kacanus Ha yacmu, pasusie 6 u 8. Haiioume ose opyeue cmoponwvl mpe-
V2OTIbHUKA.

[IpsmoyronbHeii TpeyroasHuk ABC pazaenén BeicoToit CD, mpoBeAEHHON K THIIOTEHY-
3e, Ha Ba TpeyroibHuka: BCD u ACD. Paguycsl OKpy>KHOCTEM, BIMCAaHHBIX B ATH Tpe-
YIOJIbHUKH, paBHbI 4 1 3 COOTBETCTBEHHO. Haliute paqnyc OKpyKHOCTH, BHUCAHHOU B
TpeyronbHUK ABC.
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K okpyxHoCTH, BIUCAaHHON B TPEYTOJIbHUK cO cTopoHamu 6,10 u 12, npoBeneHa kaca-
TeNbHas, epeceKarolas J1se OosplIre CTOpoHsl. Halijure nepumerp oTceuéHHOro Tpe-
yroJIbHUKA.

OKpy>XHOCTb, BIMCAHHAs B TPEYTOJIbHUK, TOUKON KacaHUs AEIUT OJHY U3 CTOPOH Ha OT-
pe3k, paBHble 3 U 4, a IPOTUBOJIEKALLMI 3TON cTopoHe yroia paBeH 120°. Haiinure
IUIOIIAJb TPEYTOJIbHUKA.

[Tycts CD — meaunana tpeyronbauka ABC. OKpy>KHOCTH, BIHCAaHHBIE B TPEYTOJILHUKU
ACD u BCD, kacatorcs otpe3ka CD B Toukax M u N. Haitqute MN, eciiu AC-BC = 2.

3anaHue 1J151 CAMOCTOAITE/IbHOI PadoThI
Pemmre 3amaun Ne: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26.

Pexomenayemas nureparypa: (1), (2), (3), (4), (7).

IIpakTnueckoe 3ansaTne 11. UcciaenoBareibckue 3a1a4u Ha KOMOMHAIIMM OKPY/KHO-

cTeil, OKPYKHOCTEH M IJIOCKUX (puryp

3aHsATHE IPOBOANUTCS B UHTEpAaKTUBHOU (hopme. PaboTa B Manbix rpynmnax. Mccnenopa-

HHUEC BCCBO3MOKHBIX 'COMCTPHUUCCKUX CI/ITyaI_II/Iﬁ I10 YCJIOBUIO 3a1a4H. HPGSGHTB.I_[I/IH Hauboee
HHTCPCCHBIX CJIYy4YacB.

10.

IIpumepHBIN CIMCOK 3224, NPEAIAraeMbIX [JJIsl PeIICHUs

OKpy>XKHOCTb pajuyca 2 KacaeTcsi BHEITHUM 00pa3oM APYyroi OKpY>KHOCTH B TOUKE A.
OOw1as kacaTenpHas K 00EUM OKpPY>KHOCTSIM, IPOBEAEHHAS Uyepe3 TOUKy A, IepeceKkaeTcs
Cc Ipyroi ux obueit kacarenbHOM B Touke B. Haiinure paguyc BTopoil OKpy>KHOCTH, €CIIH
AB =4.

OpHa OKpYXHOCTb OMKMCAHA OKOJIO paBHOCTOPOHHEro TpeyronbHuka ABC, a BTopas Biu-
caHa B YroJI A M KacaeTcs IEpBOM OKPYKHOCTH. HaliguTe OTHOLIEHHE painyCOB OKPYX-
HOCTEH.

JlBe okpyxHoCTH paauycoB R u r (R>r) kacatorcs BaemHe B Touke C. K Hum nposezieHa
oOmrast BHemHssI kacatenbHas AB, roe Au B — Touku kacanus. Haiiagure cTopoHsl Tpe-
yroiasHuka ABC.

JIBe OKpY>KHOCTH KacarTcsl APYT Ipyra BHEITHUM 00pa3oM B Touke A. Haliaurte paany-
CBl OKPYXKHOCTEMH, €CIIi XOpAbl, COETUHSIOMNE TOUKY A ¢ TOUKaMM KacaHHs ¢ OJHOU U3
OOIIMX BHEITHUX KacaTeJIbHbIX, paBHbI 6 U 8.

Touka B — cepenuna orpeska AC, npuuém AC = 6. [IpoBeneHsl Tpu OKpY’KHOCTH pain-
yca 1 c uentpamu A, B u C. Haliaure panuyc 4eTBEPTOI OKPYKHOCTH, Kacarolencs
BCEX TPEX AHHBIX.

Touka B — cepenuna orpeska AC, npuuém AC = 6. [IpoBeneHb! Tpu OKPY>KHOCTHU pajin-
yca 5 c uentpamu A, B u C. Haiiaure pagnyc 4eTBEPTOI OKPYKHOCTH, Kacarolencs
BCEX TPEX JAaHHBIX.

B kpyre ¢ niearpom O xopna AB nepecekaet paguyc OC B Touke D, mpuuém 2CDA =
120°. Haiinute pagnyc OKpy)HOCTH, BnucaHHou B yroy ADC u kacaromeiics nyru AC,
ecim OC =2,0D =V/3.

PaBnocToponnuii TpeyronbHuk ABC co cropoHoii 3 Bnucan B okpyxHocTh. Touka D
JNIEKUT Ha OKPYKHOCTH, IpruéM xopaa AD pasuay/3. Haiimure xopast BD u CD.

[Tyctb O — 1eHTp OKpYKHOCTH, onucaHHou okosio TpeyronbHukaABC, ZAOC = 60°.
Haiigure yron AMC, rie M — 1ieHTp OKpYKHOCTH, BIIUCaHHOU B TpeyroiabHuk ABC.

B TpeyronpHuK BrincaHa OKpyKHOCTb paauyca 4. OfHa U3 CTOPOH TPEYroJIbHUKA pa3jie-
JIEHa TOYKOW KacaHUs Ha 4acTH, paBHble 6 u 8. Haiinure 1Be 1pyrue CTOPOHBI TPEYTOJIb-
HUKA.
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6 IMAAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMO-
KOHTPOJISI)YCBOEHHOI'O MATEPHAJIA

6.101eHOYHBIE CPEICTBA, IOKA3ATEIM U KPUTEPHUHU OlleHUBAHNUS KOMIETEeHIIUI

HNupexc
KoMIIe-
TEeHINH

OunenovHoe IMoka3aTenu Kpurtepun ouennBanus
CpeacTBo OLlEeHUBAHMS c¢opMHPOBAHHOCTH KOMIIETEHIM A

1. nomycTui yucio ouMOOK U HElI0YeTOB
MIPEBOCXOJISALIEE HOpPMY, IpU KOTOPOH
MOXET ObITh BBICTABJICHA OLICHKA «3»;

2. UM €CJId NPaBUJIbHO BBINOJIHWI MEHEE
IIOJIOBUHBI Pa0OTHI.

Huszkui
(HEYTOBJIETBOPUTEIHLHO)

1. He GoJiee ABYX IpyOBIX OMHOOK;

2. win He Oonee omHON Tpy0Oil M OFHOMA
Herpy0oil OmuOKU U OTHOTO HE/I04YETa;

3. win He Oosiee JBYX-TpEX HETPYOBIX
OIIIHOOK;

4. unu oHOM HErpyOOM OIIMOKU U Tpex
HUE HEJI0YETOB;

5. WIn Opu OTCYTCTBUU OLIMOOK, HO IpH
HAJIMYUU YETHIPEX-TISITH HEJI0YETOB.

IToporossrit

NunuBuny-
(YIOBIETBOPUTEIIBLHO)

VK-1,
aJIbHOE 3a]1a-

[1K-2

1. He Ooisiee onHON HerpyOoil OmMOKU U
bazoBsiii (xoporo) OJTHOTO HEJIOUeTa,
2. uin He 6oJiee ABYX HEJI0UETOB.

1. BeIOAHMI paboTy 6e3 OmuOOK U Heslo-
YETOB;

Bricokwuit (0TIM4HO)
2. gonmycTuil He 6oJiee 0JTHOTO HeloueTa.

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO AUCHUILINHE

IIpomexxyTouHast arrecTalys SBISIETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYACHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUECHUS TUCHUIITMHBI. POPMOI MPOMEKYTOUHOM atT-
TECTalWH 110 AUCLUIUINHE SABIISIETCS 3a4ET.

JI1s OLICHUBAHUS PE3YJIBTATOB OCBOCHUS JUCUUIUIMHBI IPUMEHAETCS CIEAYIOIIUE KpUTE-
pYH OLICHUBAHMSL.

Kpurtepuu oneHuBanus oTBeTa Ha 3a4eTe
®dopma NpoBeIeHU 3aueTa — UTOTroBasi KOHTPOJIbHAs paboTa.
Kpurepun oneHku:

OHCHKa GauyTCHO» CTaBUTCs, €CJIN BBIIIOJITHCHO 4 3amaHus C OJHUM HEA0YECTOM HJIN JIIO-
ObIc TpU 3aJaHUs. B IMPOTHUBHOM CJIy4a€ CTABUTCA OLICHKA «HC3aUYTCHO.

6.3 TunoBbIie KOHTPOJIbHBIC 3a/IJaHUA WJINX MHBIC MaTEpUaJIbI, H606X02]P[Mble I
OLICHKHU Pe3y/JIbTaTOB OCBOEHUS JMCHUIIIMHbI
6.3.1 UnauBuayaabHoe 3aJaHue (MpUMepHbIe BADUAHTHI)

Bapuanr 1
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1. [lge cTOpOHbI TpeyronbHUKa paBHbl 10 1 12, a meamaHa, nNpoBeAEHHaA K TpeTbeun CTo-
poHe, paBHa 5. HanauTte TpeTbio CTOPOHY M NAOLWAAb TPEYroNbHUKA.

2. OkKpyxHOCTM ¢ ueHTpamu O1 1 O; KacaroTcA BHeWHUM obpasom. Kpome Toro, obe 3tn
OKPYXHOCTM KacatoTcA BHYTPEHHMM 06pa3om OKpyxKHoCTM paguyca R ¢ ueHTpom O. Hangute
nepumeTp TpeyroabHmnka 0010,.

3. Toukm D u E pacnonokeHbl Ha ctopoHe AC TpeyronbHuka ABC. Mpambie BD n BE pasbu-
BalOT meamaHy AM TpeyronbHuka ABC Ha Tpu paBHbIX OTpe3Ka. Hanaute naowasb TpeyronbHM-
Ka BDE, ecnun nnowaap TpeyronbHmka ABC pasHa 1.

4. CropoHa AB npasunbHoro wectnyronbHMka ABCDEF paBHa V3 u aBnsetca XOpLAoW HeKo-
TOPOM OKPYXKHOCTW, MPUYEM OCTa/IbHbIE CTOPOHbI LECTUYrO/IbHUKA IEeXKAT BHE 3TON OKPYMKHO-
cTu. MNpamasn, npoxoaawas Yepes seplmHy C, KacaeTca OKPY*KHOCTM B TouKe M. U3BeCTHO, 4To
CM = 3. Hanaute guameTp OKPYKHOCTH.

5. LleHTp oKpy»KHOCTM paaunyca 6, Kacawoulelica ctopoH AB, BC n CD paBHobeapeHHoOM Tpa-
neummn ABCD, nexkut Ha eé 6onbluem ocHoBaHun AD. OcHoBaHue BC paBHo 4. HaliguTe paccro-
AHWE MeXKAY TOYKAMK, B KOTOPbIX OKPYXKHOCTb KacaeTca 6oKoBbIx cTOpoH AB u CD aTtol Tpane-
umm.

6. Yrnbl npu BepwnHax A u B TpeyronbHmnKka ABC paBHbl 75° 1 45° cOOTBETCTBEHHO, OTPE3KM
AA1 1 BB1 — BbICOTbI TpeyronbHMKa. KacatenbHas B To4Ke C K OKPYXKHOCTWU, ONUCAHHOM OKONO
TpeyronbHuKa A1B1C, nepecekaetca ¢ npamoi AA; B Touke K. M3BecTHO, yto CK = a. Hangure

pagmyc OKPYKHOCTU, ONMMCaHHOW OKOJI0 TpeyrosibH1Ka ABC.

2x+43 __ 4x+1
7. PewwnTe HepaBeHCTBO = .
3x+2 x+4

20 10
8. PewwuTe HepaBeHCTBO ———— + —
(x-3)(x—4) x-4

9. Pewwwute HepaBeHcTBO x23* — 3¥*1 < Q.
10. Pewwute HepaseHcTBO (x + 1) logg(x? + 2x — 2) < 0.
V2x2-5x+2 <0

2x2+6x

+1>0.

11. PewwunTte HepaBEHCTBO

x%-1
12. PewnTte HepaBEHCTBO o1 > 0.

1+log,(x+2)

6
13. PewwunTte HepaBEHCTBO >
2x+1 x

o 5
14. Hailpgute BCe 3HAYeHMA a, MPU KAKAOM M3 KOTOPbIX ypaBHEHWe |;— 3| =ax—2 Ha

npomeskyTke (0; +00) umeet 6onee ABYX KOPHEN.
15. Hanamte BCe 3HaueHua a, npu Kotopbix ypasHeHue (log,(x + a) —log,(x — a))? —
3a(log,(x + a) —log,(x —a))+2a* —a—-1=0

Bapnanr 2

1. MeguaHa 1 BbICOTA MPAMOYrO/ILHOIO TPEYroNbHMKA, NPOBEAEHHbIE U3 BEpPLUMHbI NpA-
MOFO yrna, paBHbl 5 n 4. Hainaute KaTeThl.

2. Hanpgute nepumeTp TpeyroabHWKa, O4MH U3 YIJI0B KOTOPOro PaBeH a, a pPaganycbl BNu-
CaHHOM M OMUCAHHOM OKPYXXHOCTEN paBHbI I U R COOTBETCTBEHHO.

3. B tpeyronbHuk ABC co ctopoHamn AB = 18 n BC = 12 BnucaH napannenorpamm BKLM,
npuyém ToukKn K, L 1 M nexxat Ha ctopoHax AB, AC n BC cootBeTcTtBeHHO. N3BeCTHO, 4TO nJio-
Wwaab napannenorpamma cocrasnser g naowaamn TpeyronbHMka ABC, HaliguTte cTOpoOHbl na-
pannenorpamma.

4. OKono nNpAMmoyronbHoro TpeyrosibHuka ABC onmcaHa OKpPYXHOCTb. PaccToAHMA OT KOH-
LOB rMnoTeHy3bl AB A0 npAMON, Kacalowemnca OKPYXKHOCTM B TouKe C, paBHbl a 1 b cooTtseT-
cTBeHHo. Hanaute Katetobl AC 1 BC.
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5. B npamoyronbHom TpeyronbHuke ABC ¢ npambim yriom npu BepuwmHe C ctopoHa CA =

4. Ha katete BC B3ata TouKka D, npmnuém CD = 1. OKpyKHOCTb paguyca g NPOXO4UT Yepes TOYKN

C n D 1 Kacaetca B TouKe C OKPYXHOCTM, OMMCAHHOM OKO0 TpeyronbHUKa ABC. Hangute nno-
waab TpeyronbHunka ABC.

6. Ha cTopoHax NpAMOYronbHOro TpeyroabHMKa C KateTamu a n b nocTpoeHbl KBagpaThl,
Nnexalwme BHe TpeyrosbHUKa. Hanaute naowaap TpeyrosbHMKa C BEpPLUMHAMM B LLeHTPaxX KBaa-

paTos.
x%2-2x-1 _ 2x%-3x+1

X24+5x43  3x24+7x+4"
(x=2)(x—4)(x=7)

(x+2)(x+4) (x+7) )
Gk -1
9. PewwuTe HEPABEHCTBO (\/§ - 2)"“ < (\/§ + Z)x .

10. PewwTe HepaseHcTBo log,2(x? + x — 1) < 0.
V2—x+4x-3
X

3
7. PewwnTe HepaBeHCTBO >

8. PewwnTe HepaBeHCTBO

= 2.

2x+7|-3x—-4
[2x47]-3x-4 <0.
x+5—|5x—7|

11. PewwunTte HepaBEHCTBO

12. PewwunTte HepaBEHCTBO

(|2x+1|—x—2)<10gl(x+4)+1>
2 > 0.

13. PewwunTte HepaBEHCTBO >
2x° —2lx|

14. HaiiauTe BCe 3HAYEHMA a, MPU KaXKAOM M3 KOTOPbIX ypaBHeHue |§— 5| =ax—1 wHa
npomexyTke (0; +00) umeeT 6onee AByx KOPHEIA.

15. HaiiauTe BCe 3HauYeHMa a, Npu KoTopbix ypasHeHune (ax? — 2x)? + (a? — a + 2)(ax? —
2x) — a?(a — 2) = 0 umeeT POBHO ABa peLLeHuA.

6.3.2 UToroBas (3aueTHasi) KOHTPOJIbLHAasi paboTa

Bapuant 0

(x+1)(x+2) > _3x

1. PewuTe HepaBEHCTBO
x2—|x|-2

1 1+lgx
2. PewwTe HepaseHcTBO log: (51”9" — (E) ) > -1+ lgx.
2

3. Hanaute pagmyc OKpPY*KHOCTU, Kacatolenca ABYX KOHUEHTPUYECKUX (MMeoWmMX OAUH U
TOT e LLeHTP) OKPY}KHOCTelM paanycos 3 1 5.

4. OKPYKHOCTb, NMOCTPOEHHAsA Kak Ha AMaMEeTPe Ha MeHblleit HOKOBOW CTOPOHE NpsMO-
YroNbHOM Tpaneuunu, Kacaetca bosblieit 6OKOBON CTOPOHbLI, paBHOW a. HaliauTe cpeaHtowo nu-
HUIO TPaneLwuu.

5. Touka D pennt ocHoBaHue BC paBHobeapeHHOro TpeyronbHMka ABC Ha fBa oTpesKa,
OAMH M3 KOTOpbIX Ha 4 6onbwe apyroro. HanguTte pacctoaHne mexay TOYKamMu, B KOTOPbIX
BMMCAHHblE OKPYXHOCTU TpeyronbHMKos ABD un ACD KacatoTtca oTpeska AD.

2
6. Haltgute BCce 3HayeHMs a, NPU KOTOPbIX YypaBHeHue ((a - 1Dx? + 3x) - 2((a -
1)x% + 3x) + 1 — a® = 0 uMeeT POBHO ABa PeLueHMs.

7 IEPEYEHb HH®OPMAIMOHHBIX TEXHOJIOT U, UCIIOJIb3YEMbBIX
B NPOLLECCE OBYYEHUSA

HNudopmanuoHHbIe TEXHOJOTHM—OOYYCHHE B JIEKTPOHHOW 00pa3oBaTelbHON cpefie C
LENIBI0 PACIIMPEHHUsl TOCTyNa K 00pa3oBaTelIbHBIM pecypcaM, yBEJIHUEHHUs KOHTAKTHOTO B3aM-
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MOJICHCTBHUS C TpenogaBaTeieM, MOCTPOCHUS UHIUBUAYAIbHBIX TPACKTOPUNA MOJATOTOBKH, 00B-
€KTHBHOI'O KOHTPOJII U MOHUTOPUHTA 3HAHUI CTYJIEHTOB.

B o6pa3zoBarenpHOM mporiecce Mo TUCIHUILIMHE HCIIONIB3YIOTCS CleAyIoIre nHpopMaIm-
OHHbIE  TEXHOJIOTHH,  SIBIISIIOIIMECS  KOMIOHEHTaMUOJIEKTPOHHOH  HMH(OpMAaIMOHHO-
oOpa3zoBatenbHOI cpeasl BITIY:

e Odummanphsiii caiit BI'TIY;

e KopnopatuBHas ceTh U KOpriopaTuBHas 3eKTpoHHas moura BI'TIY;

Cucrema snextponHoro o0yuenuss ®I'bOY BO «bI'TIV»;

Cucrema «Autuiuiaruat.BY3»;

DNEKTPOHHBIE OMOINOTEYHBIC CUCTEMBI,

MynbTUMEAUIHOE CONPOBOKACHUE JIEKIIMA U IPAKTUYECKUX 3aHATUH;

8 OCOBEHHOCTHU U3YYEHUS JUCIHUIIJIMHbI UHBAJIMAAMU WJINLAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbAA

IIpu oOyueHuM JHI ¢ OrPAHUYEHHBIMUA BO3MOYKHOCTSIMM 3/10pPOBbSI IIPUMEHSIOTCS a/1all-
TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBUU C YCIOBHSMH, U3JIOKEHHBIMH B pa3Jiel
«Oco0eHHOCTH OpraHu3aly 00pa30BaTENBLHOIO MpoLecca MO 00pa3oBaTeIbHBIM IPOTrpaMMaM
JUTSL MHBAJIMJIOB H JIUI] C OTPAaHMYCHHBIMHA BO3MO)KHOCTSIMHU 3/I0POBBS» OCHOBHOW 00pa3oBaTeib-
HOM MporpamMmsl (MCIOJIb30BAHUE CHEIMATIbHBIX YUEOHBIX OCOOUI U JUIAKTUYECKUX MaTepHa-
JIOB, CIIELIMAJIbHBIX TEXHUUECKUX CPEACTB O0yUYEHUs KOJUIEKTUBHOTO U MHAMBUAYAJIBHOIO M10JIb-
30BaHMsl, MPEIOCTABICHHUE YCIYT aCCUCTEHTa (IIOMOIIHHUKA), OKA3bIBAIOILEro 00yyaronmuMes He-
00XOAMMYIO TEXHHYECKYIO TIOMOIIb U T.II.) C YYETOM MHAWBUIYAIBHBIX 0COOEHHOCTEH 00yda-
FOLIMXCS.

9 CIIMCOK JIMTEPATYPBI 1 UH®OPMAIIMOHHbIX PECYPCOB

9.1 Jluteparypa

1. JlurBunenko, B.B. [Ipaktukym no snemeHnTapHoil MmaTemaTuke. ['eomerpus : yuel. mo-
cobue g crya. pus. - mar. crenl. nea. ua-to / B.A. I'yces, B.H. JlutBunenko, A.I'. Mopaxko-
BHY. - 2-¢ M3, mepepad. u jgom. - M. : ITpocsemenne, 1992. - 351, [1] c. (29 3k3)

2. [Tpaconos, B.B. 3agaun no minanumerpun. B 2-x. 1. U. 2 / B. B. IIpacosos. - 2-¢
u3., nepepad. u gom. - M. : Hayka, 1991. - 239 c. - (bubiuoreka MaTeMaTHYECKOTO KpPYXKKa.
Bemm. 16). (11 5k3)

3. Aranacsn JI. C, Byry3os B.®., Kagomues Cb., [To3usk O.I'., FOguna N.U. I'eomeTpus.
VYueOHuk 111 0611e00pa3zoBarenbHbIX yupexaenuit. M.: Ilpocsemenune, 2001. (13 5k3.)

4. Jamunrep, B. A. ['eoMeTpus: cTtepeoMeTpudecKrue 3aqaddl Ha TIOCTPOCHHE : ydeOHOe
nocobue A cpeaHero mnpodeccuoHaabHoro odpaszoBanusi/ B. A. Jlanunrep. — 2-e uzn. —
Mockga : UsnmarensctBo IOpaiit, 2022. — 189 ¢. — (IIpodeccnonamsHoe oOpa3oBaHHE). —
ISBN 978-5-534-05735-5. — Tekcr : snekTpoHHBIN // OOpazoBarenbHas mnatdopma HOpait
[caiiT]. — URL.: https://urait.ru/bcode/493214

9.2 ba3bl JaHHBIX U HH(POPMAILTMOHHO-CIIPABOYHbIE CHCTEMBI
1. Hudopmannonnas cucrema «EquHoe OKHO JTocTyma K 00pa3oBaTeIbHBIM pecyp-
camy. - Pexxum mocryma: http://www.window.edu.ru/
2. Tlopran Hay4HOI 35eKTpOHHON OUOIMOTEKH. - Pexum fgocTyna:
http://elibrary.ru/defaultx.asp

3. Wnrepuer-Yuusepcurer HMudopmanmonnsix Texnomoruit. - Pexum goctyna:
https://intuit.ru
4. TnobGanbHas ceTh JAWCTAaHIMOHHOTO  oOpa3oBaHus. — Pexum  jocryma:

http://www.cito.ru/qgdenet .



https://urait.ru/bcode/493214
http://www.window.edu.ru/
http://elibrary.ru/defaultx.asp
https://intuit.ru/
http://www.cito.ru/gdenet
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5. Caiir Poccuiickoii akanemuun Hayk. - Pexxum mocryna: http://www.ras.ru/

6. Poccuiickuii  moptasi  OTKpeITOrO  oOpazoBaHus. —  Pexum  jgocryma:
http://www.openet.ru/University.nsf/
7. Tlopranm OecrniaTHOrO JUCTAaHLUMOHHOrO oOpa3oBaHus. — Pexum poctyna:

www.anriintern.com

9.3 D/1eKTPOHHO-0MOTHOTEYHbIE PeCYPChI
1. OBC «Opaii». - Pexxum nocrymna: https://urait.ru
2. ITonmpen (0630p CMMU). - Peskum mocryma: https://polpred.com/news



http://www.ras.ru/
http://www.openet.ru/University.nsf/
http://www.anriintern.com/
https://urait.ru/
https://polpred.com/news
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlns mnpoBeneHUs 3aHATHI JIEKIIMOHHOIO W CEMUHApPCKOrO THIIA, TPYNIOBBIX M
WHAMBUAYAJIbHBIX KOHCYJIbTALIMM, TEKYLIET0 KOHTPOJS U IMPOMEXYTOYHOW aTTecTaluu
UCIONB3YIOTCSL ~ ayAMTOPUM, OCHAIIEHHbIE y4eOHOW MeOenblo, ayJuTOPHOW JOCKOM,
KOMIIBIOTEPOM C YCTaHOBJICHHBIM JIMIIEH3MOHHBIM CHELMAIU3UPOBAHHBIM  IPOTrPaMMHbBIM
o0OecrieueHreM, C BBIXOJOM B 3JIEKTPOHHO-OMOIMOTEUHYIO CHUCTEMY U JJIEKTPOHHYIO
uHpOpMaLMOHHO-00pa3oBarenbuy0  cpexy  BITIY,  MynbTUMeAMHHBIMEH — MPOEKTOpPaMH,
9KCIO3ULIMOHHBIMU SKpaHaMH, y4eOHO-HArJSAHBIMU IMOCOOUSMHU (CTEHMbI, KapThl, TAOJIULIbI,
MYJIbTUMEAUMHBIE IPE3EHTALIUN ).

e KOMIUIEKT CTOJIOB NTUCHbMEHHBIX (2-M€CT.)

e Cron npenojaBarens

e [[rorutp

e AynuTopHas J10CKa

e KomnpioTep C yCTAaHOBJIEHHBIM JIMLIEH3UOHHBIM CIIELUAIN3UPOBAHHBIM IPOrpaMM-
HBIM 00ecTIeYeHnEM

e MynbTUMEANIHBIN IPOEKTOP
DKCIO3ULIMOHHBIN 3KpaH
KonupoBansHblii anmapar
MoV
IIpunTep

CamocrosiTenbHast paboTa CTyJJ€HTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALIEHHBIX KOMIIb-
IOTEPHON TEXHUKOHN C BBIXOJOM B 3JIEKTPOHHYIO MH(POPMAIMOHHO-00Pa30BaTEIbHYIO CPENY BY-
3a, B CIELMAIM3UPOBAHHBIX JJAOOPATOPUSX MO JUCLMILIMHE, a TAKXKE B 3aJ1aX JOCTYIA B JIOKAb-
Hyto ceTb BI'TIY.

Pa3paborunk paboueii mporpaMMbl — TOIEHT KadeApbl PU3NYECKOTO U MATEMAaTUYECKOT0 00pa-
30BaHus K. 1. H. E.B. Kanaouna.
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11 IUCT UIBSMEHEHUHA U JONTOJIHEHUM

PIT/] oOcyxnena u onodbpena amns peanusanuu B 2019/2020 yu4. r. Ha 3aceqanuu Kadeapsl
¢buznyeckoro u MaremMaTuueckoro oopazoBanus (mpotokon Ne 9 or« 15 » mas2019r.).
PIT/] oOcyxnena u onodbpena amns peanusanuu B 2020/2021 yu. T. Ha 3aceqanuu Kadeapsl
buznyeckoro u MaremaTuueckoro oopazoBanus (mporokon Ne 10 ot « 16 » wurons 2020 r.).
PIT/] oOcyxnena u onodbpena amns peanusanuu B 2021/2022 yu4. r. Ha 3aceqanuu Kadeapsl
¢buznyeckoro u MaremaTuueckoro oopazonanus (nmporokon Ne 8 ot « 21 » ampens 2021 r.).
PIT/] oOcyxnena u omodpeHna amns peanusanuu B 2022/2023 yu. r. Ha 3aceaHun KaQeapsl

¢buznyeckoro U MareMaTu4eckoro oopazoBanus (mpotokoia Ne 9 ot « 26 » mas 2022 r.).
B PIIJ1 BHECEeHBI crieqyroniue M3MEHEHNs U IOIIOJIHEHHUS:

Ne uzmenenus: 1
Ne ctpanuiel ¢ n3smeHenueM: TUTYIBHBIN JTUCT

Hckmrounts: MUHUCTEPCTBO HAYKHU 1
BBICIIIEI'O OBPA3OBAHUS POCCU-
CKOU ®EJIEPALIMU

Brxirounts: Brmrounts: MUHUCTEPCTBO
[IPOCBELLEHI S POCCUMCKOM OE/IE-
PALIUU

Ne u3menenus: 2
Ne crpanunpl ¢ n3mMenenuem: 23

N3 nynkra 9.1 HCKAIOYUTB:

B nyHKT 9.1 BKIIIOUNTB:

Uckmounts:

1. Jlusunenko B.H., Mopakosuu
A.T'. TIpakTuKy™Mm 1O AJIEeMEHTapHON MaTeMaTH-
ke: An-rebpa. Tpuronomerpusi: YueO. moco-
Oue /Ui CTyleHTOB (pu3.-mMar. creu. Hea. UH-
TOB.™-2-¢ u3]., repepad. u jnom.- M.: IIpocse-
menune, 1991.

2. [IpaconoB B. B. 3agaun no mua-
Humetpuu. M.: MITHMO, 2007.
3. COopHUK 3a7a4 TO MaTeMaTuKe

Ui noctynaromux B By3bl / Ilog pen. M. W.
Ckanasu. M.: OHUKC 21 Bex, AJIBSHC-B,
2000.

4. I'opaun P.K. EI'D 2011. Marema-
tuka. 3agaun C4. I'eomerpus. [lmanumerpus /
ITon pen. AJL. Cemenosa u . U. Amenko. —
M.: MITHMO, 2011.

5. Ceprees W.H., Ilandépor B.C.
EI'D 2011. Maremaruka. 3agaua C3. YpaBHe-
Hus 1 He-paBeHcTBa / [lox pen. A.JI. Cemeno-
Ba u U. B. Slmenko. — M.: MITHMO, 2011.

U eme 24 uctounuka

BxirounTs:

1. JIutBunenko, B.B. IIpaktukym no
aIIeMEHTapHOM Maremartuke. ['eomeTpus :
yae0. mocodue ist cTy. Gu3. - MaT. Crell.
nexa. ua-toB / B.A. I'yces, B.H. JIutBunenko,
A.I". MopakoBu. - 2-¢ u3., mepepad. u JIo1. -
M. : [Ipocemenue, 1992. - 351, [1] c. (29 7k3)
2. [Ipacosnos, B.B. 3agauu no ninanu-
metpun. B 2-x. 4. Y. 2/ B. B. [Ipacomnos. - 2-¢
u31., nepepad. u joim. - M. : Hayka, 1991. -
239 c. - (bubnuoTeka MaTEMaTHYECKOTO KPYK-
ka. Beim. 16). (11 2k3)

3. Aranacss JI. C, byry3os B.®., Kagom-
nes Cb., ITo3usax O.1'., FOquaa U.1. I'eomeT-
pust. Y4ueOHHK a1 0011e00pa3oBaTeIbHBIX
yupexaenuit. M.: [Ipocsemenue, 2001. (13
9K3.)

4, Hanunrep, B. A. T'eometpus: crepeo-
METPUYECKHUE 3a/1a4M Ha IIOCTPOEHUE : yued-
HOE M0COOue JIJIsl CpEeAHEro NpoQeccuoHab-
Horo oOpa3zoBanus / B. A. [lanunrep. — 2-¢
m3a. — Mocksa : U3narensctBo FOpaiit, 2022.
— 189 ¢. — (IIpodeccuonanpHOE 00pa3oBa-
uue). — ISBN 978-5-534-05735-5. — Teker :
aneKTpoHHbIN // OOpa3oBaTenpHas miaaThopma
FOpaiir [caiiT]. — URL:
https://urait.ru/bcode/493214

N3 nynkTa 9.3 UCKIIIOYUTB:

B nyHKT 9.3 BKIIIOUUTE:
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1. Polpred.com O630p CMU/CripaBounuk 1. Hayunas snexTpoHHast OMOIMOTEKA
(http://polpred.com/news.) eLIBRARY.RU

. H 7
2. DOBC «Jlanb» (http://e.lanbook.com) (https://elibrary.ru/defaultx.asp?)

2. OOpazoBatenpHas argopma
«tOpaiiT» (https://urait.ru/info/lka)

PIIJI mepecmoTtpeHna, obcyxaeHa u ogodpeHa 1 peanusanuu B 2022/2023 yue6HOM ro-

Ny Ha 3acefganuu Kadeapsl GU3NIECKOro U MaTeMaTHyecKoro oopasoBanus (mpotokos Ne 1 ot
21 centsa6ps 2022 1.).

B pabouyio nporpaMMy BHECEHBI CJIEIYIOIIME U3MEHEHUS U JOTIOTHEHUSI:

Ne n3menenus: 3
Ne cTpanwuIlbl ¢ U3BMEHEHHEM: 23

B Paznien 9 BHeceHBI H3MEHEHUS B CITUCOK JIUTEPATYPHI, B 0a3bl JaHHBIX U HH(OpMAIH-

OHHO-CIIPABOYHBIE CUCTEMBI, B 3JICKTPOHHO-ONOIMOTEYHbIE peCypChl. YKa3aHbl CCHUIKH,
o0ecTeynBaroIre TOCTYN 00YJaIOMIMMCS K JIEKTPOHHBIM YI€OHBIM H3/IaHUSIM U DJICK-

TPOHHBIM 00pazoBatenbHbIM pecypcam ¢ caiita PI'BOY BO «bI'TIV».



http://рolpred.cоm/news
https://elibrary.ru/defaultx.asp
https://urait.ru/info/lka

