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1. MecTo mucuuniaunbl B crpykrype OIT

Jucuuruinaa M30paHHble BOMPOCH MIKOJIBHONH MAaTeMaTHKH OTHOCUTCS K 00s3aTeNbHON
gyactu broka 1 [Hucuummuuel (Moaymu) OIl mo nHanpasnenuto mnoarotoBku 44.03.05
[Tenaroruueckoe oOpa3oBanue (¢ ABYyMS IPOQPHUISIMU TOATOTOBKH).

OcBoeHME NUCUUIUIMHBI ONKPAETCs Ha KOMIIETEHIIMM CTYAEHTOB, IOJYYEHHBIE B XOJI€
W3Y4EHHUs TUCHUIUIMH DJieMeHTapHas MaTeMaTuka, Teopusi U MeTouKa 0OOy4yeHHUs] MaTeMaTHKe.

JucuumniuHa yuTaercs Ha 4 Kypce U NMPEeALIeCTBYET COAEpPKATENbHO CBS3aHHBIM C HEU
TUCIUIIMHAM 3ajaydl ¢ TapaMeTpamMu B IIKOJIBHOM Kypce MareMartuku, 3agaud EI'D u
OJINMITIMAJ IIKOJIBHUKOB IO MareMaTuke, npaktuke Ilegarornueckas mpaxkTuka (B KayecTBe
YUUTENS).

Kypc moctpoen Tak, yToOBl cHCTEMaTU3UPOBAaTh U OOOOLIUTH 3HAHUS CTYIEHTOB IIO
Kypcy ULIKOJIBHOW MaTeMaTUK{, CQOPMHUPOBATH LEIOCTHOE IPEJCTABIEHUE O pa3IUYHbIX
METO/Iax M CMNOoco0ax pelleHus 3aJad MIKOJBHOIO Kypca MAaTeMaTUKHU, W HalpaBlieH Ha
COBEPIIECHCTBOBAHNE NPO(ECCUOHATBHOM MOATOTOBKH CTYAEHTOB, Pa3BUTHE HX TBOPYECKOTO
MOTEHIINAJa, CIOCOOHOCTH K HECTaH/IaPTHOMY MBIIIJICHHIO.

2. [lnanupyemble pe3yJibTaThl 00y4eHHUs MO TUCHHUILIMHE

Komnerenmus Nuaukatopsl TOCTUKEHUS

IIK-1. Cnoco0eH muiaHupoBath U | 3HATH: COBPEMEHHBIE KOHIIETIIIUN oOyudeHus
OCYILECTBIIATh y4eOHBIM MpoIecC B | MaTeMaTHKE; OCHOBHBbIE  HAIpPaBJICHUS  Pa3BUTHUS
COOTBETCTBHHU c OCHOBHOM | IIKOJBHOTO MaTeMaTHYecKOro 00pa3oBaHUs, B TOM

o011eo0pa3oBaTeNIbHON MPOrpaMMON | YUCIIE C UCIIOIb30BaHUEM IIUPPOBBIX 00pa30BaTEIbHbBIX
OCHOBHOTO OOIEro U CpEIHEro | peCypcoB U MPUMEHEHHEM CKBO3HBIX ILH(PPOBBIX

ob1mero oopazoBaHus TEXHOJIOTHI 00yUeHHS.
YMeTh: HaXOJUTh B Pa3IMYHBIX UCTOYHUKAX, BKITIOYAs
AJICKTPOHHBIC OnOIMOTEUHbIE CHCTEMBI, u

UCIIOJIb30BaTh HOPMATHBHO-TIPABOBbIE aKThl B OOJIACTH
00pa3oBaHus B MPAKTUYECKOM 1A TEIbHOCTH.

Bnagers: HaBbIKaMU TIOMCKAa YacTHBIX BOIPOCOB
IpernojjaBaHusl MaTeMaTUKUA B PAa3JIMYHBIX Kilaccax, Ha
Pa3IUYHBIX YPOBHSX O0OydeHHs, B Kiaccax pazIudyHON
npoUIbHONW OPUEHTALMU MOCPEACTBOM 3JIEKTPOHHBIX
pecypcoB, 0(UIUAIBHBIX CAITOB.

IK-5. CnocobeH uCnoJsib30BaTh | 3HATh: COBPEMEHHOE COCTOSHUE M TEPCIICKTHBBI
Hay4yHble 3HAHMUS B TNPEIMETHOW | pa3BUTHSI MAaT€MaTUKU KaK Yy4eOHOW TUCIUIUIUHBL,
obnactu (MareMarvka) B MPOLIECCE | HAMPABJICHUS Pa3BUTHS IIKOJHHOTO MaTEMaTHYEeCKOTO
(dbopmupoBaHUs MpeIMETHOM | 00pa3oBaHMs, TEOPETUYECKHE OCHOBBI  OOydeHUs
KOMIIETEHIIMM  OOYyYaroIIMXCsi B | MaTeMaTuKe, MPUHIMIBI MOCTPOCHUS METOIUYECKOM
pamMKax  peamu3aldd  OCHOBHOM | CHCTeMbl OOYy4eHHs MaTeMaThKe, OCHOBHBIC JIMHHUH
0011e00pa3oBaTeabHOM MPOrpaMMbl | IKOJIBHOTO ~ Kypca MaTeMaTHKH, UX CTPYKTYpY,
colepkaHue W pollb, dTambl  (OpMHUPOBAHUS
MaTE€MaTUYECKUX MOHATUM, METOAUYECKUE MOAXOAbl K
M3YYEHUI0O  OCHOBHBIX TE€M  IMIKOJBHOIO  Kypca
MaTE€MAaTHKU;

YMmerb:  aHAIM3UPOBATH U HMHTEPIPETUPOBATH
CoJIepKaHre MaTeMaTUYECKUX MOHITUM, TEOpeM, 3ajad,
pa3pabaTeiBaTh ()parMeHThl YpPOKOB, OpPraHU30BHIBATH
oOpa3oBaTeNbHBII Mporecc OoOyueHUss MaTreMaTuke,
KOHCTPYUpPOBAaTh  METOAMKY  BBEACHHS  IOHATH,
W3Y4YEHUS] TEOPEM, PEIICHUS 3a/1a4;

Baanerb: OCHOBHBIMHM  NpUEMaMH  OpraHU3aluu
JIESITEIbHOCTH IIKOJIBHUKOB MO M3YYE€HUIO MATEMATHKH,




HaBBIKaMHU pa3p2160TKI/I MCTOAWKHN H3YYCHHA YAaCTHBIX

BOIIPOCOB oOyueHus MaTeMaTHKe,
UCCIIEIOBATEILCKUMH METO/IaMHU B MPO(HEeCCHOHATBHON
JIESITEIbHOCTH.
IK-7. Cnoocoben wmaremarnyecku | 3HATh. pa3IUYHbIe NPUEMBI M METOABI PELICHHS
KOPPEKTHO CTaBUTh | HECTAHAAPTHBIX MATEMATUYECKUX 3a]a4

CCTCCTBCHHOHAYYHBIC 3aJa4u n | YMeTh: IMPUMCHATH U3YYCHHBIC HpI/IéMI)I U MCTOJbI ITPU
KIIACCUYCCKUE 3aJadd MAaTCMAaTUKH, | pCIICHUM HCECTAHAAPTHBIX 3aJad IIKOJBbHOTO Kypca,
CTpOro J0Ka3aTb YTBCPXKACHHUC, | 3ada4 MMOBBIIICHHOMN CIIOKHOCTH.

chopMyTUpOBaTh pe3yabTat, | Biaaaers: HaBblKaMM pEIICHUS 33a4 ¢ IPUMEHEHHUEM
YBUJIETh CJIEJCTBHUSI IIOJIyYEHHOT'O | HECTAHJAPTHBIX HJEM W aJIroOpuTMOB, IPUMEHEHUS
pe3yabTaTa COBPEMEHHBIX LIU(POBBIX HHCTPYMEHTOB U TEXHOJOTUMN

B opraHru3aln COBMECTHOU JCATCIIBHOCTU 10
MaTeMaTUKe YIaCTHUKOB 00pa30BaTelIbHOTO Mpoliecca

3. Conep:xkaHue TUCHUTLIAHBI

1. N30panHble BONPOCHI WHIKOJIBHOI0 Kypca MaTeMaTHMKHM 5-6 KkiaccoB
MeTOoAUYeCKHe 0COOEHHOCTH UX U3yYeHH .

Bunel 3amad B HIKOJBHOM Kypce MaTeMaTHKU. ApudMeTHdyeckuil u anredpandeckuit
METOJIbl PEIICHUs] TEKCTOBBIX 3a/1a4 U METOJWKa 00ydeHus 5TUM MetogaMm. OCHOBHBIC JTarlbl
pelIeHns TeKCTOBOM 3a1au. Meroanka oOydeHus yJaluxcsl pelieHnIo 3ajad Ha JBUKEeHHe, Ha
paboTy, CMECH, CTUIaBbI, TPOIICHTHI.

2. HN30paHHbIle BOMPOCHI IIKOJLHOI0O Kypca ajareOpbl M MeTOAUYECKHE
0CO0EHHOCTH UX M3yYeHMHSsI.

Oyukiuu u rpaduku. [locrpoenune rpadukoB crnoxHbiXx (QyHKIHH OCHOBHBIE CIIOCOOBI
npeoOpazoBaHusi TPaPUKOB: CHMMETPHS OTHOCHUTEIBHO OCEH KOOPAMHAT, CIBHT (IEPEHOC)
BJIOJIb OCEl KOOPAMHAT; PacTsDKEHUE M CKaThe rpaduka BAOJIb OCeM KOOpAMHAT; MOCTPOCHUE
rpaduka pynakmuu y = 4 f(kx + b) + B mno rpapuky dbyakumm y= f(x). ['paduxu yaxumii,
coJieprKaliue 3HaK MOJTyJIsl.

VYpaBHEeHHsI: paBHOCHIIbHBIC, YPaBHEHUI-CIICACTBHS, MPOBEpKAa KOPHEH U MOTeps KOpHeu
IIpH perieHuy ypaBHeHui. OO1e MeToabl pelieHusl ypaBHEHUH.

Tpuronomerpuueckue  ¢GyHKuMH. TpUTOHOMETpUYECKHE  YpaBHEHMs, crenuduka
MCII0JIb30BaHUs OOIIMX METOJIOB pEIIeHUs YpaBHEHMI, 0TOOp KOpPHEH B TPUTOHOMETPHUUECKHX
YPaBHEHUSX.

3. N30paHHbIe BONPOCHI HIKOJBHOT0 KYypca reOMeTPUH M MeTOAUYeCKHe 0COOeHHOCTH
UX U3YyUYeHHSs.

Metonpl pemieHus reoMerpuueckux 3agad. CyTb TE€OMETPUYECKOTO METoJa M €ro
WCI0JIb30BaHKE MpHU peuieHuH 3anad. CyTh anredpandeckoro MeToja U ero NpUMEHEHHE Mpu
pelIeHnH TeoMeTpudeckux 3aaady. KoMOMHUPOBAHHBIM METO M MPUMEPHI €ro MCHOJIb30BaHUS
JUIS PEIlIeHUs TeOMETPUUECKUX 3a/1ad. Meton KoOpIuMHAT TPUMEPHl €r0 HCIOIb30BAHUS
IUIsL pelIeHus TeOMETPUUYECKHMX 33a/1ad. BeKTOpHBIN MeToa MpHMEphl €ro MCMHOJIb30BAHUS IS
peleHust FeOMeTPUUECKUX 3a/1au.

3a7auy Ha NOCTPOCHHUE. HekoTopble 0OCOOEHHOCTM T'€OMETpPUYECKHX 3ajJad Ha
noctpoeHre. OCHOBHBIE MOCTPOEHHs], KOTOPbIE MOKHO BBITIOJIHUTH C MOMOIIBIO KIIACCHYECKHX
WHCTPYMEHTOB. DrneMeHTapHble TeoMeTpuyeckue mnoctpoeHusa. Kiaccuueckas cxema
pelieHust 3ajad Ha IOCTpoeHHe. MeToabpl pelleHus 3ajad  Ha TOCTpoeHue (MeTo[
reOMETPUUECKUX MECT, areOpandeckuii MeTom).

Mertoanyeckre 0COOCHHOCTH PELICHUs MeOMETPUYECKUX 3aJlad MOBBIIICHHOHN CIOXKHOCTH
nmo temam: «TpeyronbHUKN», «YeThIpeXyroabHUKN», «OKpYKHOCTH», «llmomamu MIoCcKux

buryp».



4, TemaTH4eCKHi MJIAH

Ne Paszpnensl n Bcero @OopMBI 3aHATHN

n/n TEMBI YacoB | MNPaKTHYECKHE | CaMOCTOSTENbHAs
3aHATHUS pabota

1 | U30OpanHbie BOMPOCH MIKOJIBHOTO Kypca 16 8 8

MaTeMaTHUKH 5-6 KJIacCOB U
METOINYECKUE OCOOEHHOCTH MX
H3YYCHUSL.

2 N306panHbIe BOTIPOCH IIKOJILHOTO Kypca 24 12 12
anreOpbl © METOIMIECKUE OCOOCHHOCTH
UX U3YUCHHS

3 | N306panHbIe BOMPOCH MIKOJIHHOTO Kypca 32 16 16
TE€OMETPUHU U METOIMYCCKHE
0COOEHHOCTH UX HU3yUEHUS

UTOIro | 72 36 36

5. Buabl o0pa3oBarTe/ibHOI 1eITeJIbHOCTH

3aHATHSA CEMMHAPCKOI0 THIIA

3ansaTusa 1-4. U30paHHble BONPOCHI HIKOJIBHOI0 Kypca MaTeMaTHMKH 5-6 kJjaccoB u
MeTOIMYEeCKHE 0COOEHHOCTH UX U3YUYeHUsI.

Teopernueckre BOPOCHI:

1. Buapl 3a1a4 B IKOJIBHOM KYypC€ MAaTEMAaTHUKHU.

2. Apudmerndeckuii u anreOpanvdecKuii METObI PEIICHUS TEKCTOBBIX 3a/1a4 U METOMKa
0OYyYCHHS ATUM METOJIaM.

3. OCHOBHBIE 3Talbl PEIICHUS TEKCTOBOM 3a/1a4u.

4. Metonuka oOy4eHMs ydalluxcs pEUICHHIO 33/Jad Ha JBI)KEHUE, Ha paboTy, cMmecH,
CIUIaBbl, MPOIICHTHI.

3aganus:

3adauu na npoyenmui.

3amaua 1: Ha cOepkHMXKY B KOHIlE WHIOdsA Obuto mosiokeHo 1600 py0. Ha
«CoeperartenbHbIN» BKIaa Mo 26% roaoBsix. [IporieHTHasS cTaBKa MEHSETCS KaKIbIH Mecsll. 3a
aBrycT oHa coctaBuia 2,3%, a 3a ceHTs0psb - 2,28%. B kakoM mecsiie Obu1a nmoxydeHa Oosblias
MpHUOBLIb U HA CKOJIBKO?

3agaya 2: OqHON MalIMHMUCTKE Ha IepernevyaTrky pykonucu Tpedyercs Ha 12 u Oouiblie,
yem napyroil. Ecmm 25% pykomucu mneperneudataeT mepBas MAIIMHUCTKA, a 3aTeM K HeH
MPUCOEMHUTCS BTOpas MAlIMHHUCTKA, TO HA MeperneyaTky PYKOMHCH UM MOHanoO0uThCcs 35 u,
cuutas OT MOMEHTa Hayaia paboThl MEPBOM MAIIMHUCTKHU. 3a CKOJBKO YacoB MOTJa Obl
neperneyaTaTb pyKOMUCh KaXKaasi MallMHUCTKA, paboTas OTIEIbHO?

3anaua 3: [lonoxuB B GaHK JIEHBI'H, BKJIAJAYUK MOTYYHII yepe3 ro npuobuis B 240 ThicsSY
py6ueii. OnHako OH He cTan 3abupaTh ACHbIW U3 OaHKa, a, 100aBUB K HUM e1ie 60 ThICSY, CHOBA
OCTaBWJI JICHBTU HA TOoJA. B pe3ynbTare cmycTs emie roj oH noiny4yui B 6anke 1 mumiron 100
Thicsiu pyoOneit. Kakas cymma Obla molioskeHa B OaHK TMEPBOHAYANBHO M KaKOH MPOIIEHT
npuObLIN B TOJ 1aBaji O6aHk?

3amaua 4: B COOTBETCTBMH C JIOTOBOpoM (upma ¢ IeNpl0 KOMIEHCAIMU TOTeph OT
nHbIAMN ObUTa 00s3aHa B Hauaie KakJI0TO KBapTaa MOBBIIIATh COTPYAHUKY 3apraTy Ha 3%.
OpHako B cBsI3U ¢ (PMHAHCOBBIMU 3aTPYAHEHUSMU OHA CMOTJIA MOBBIIIATH EMY 3apILIaTy TOJIBKO
pa3 B monrona (B Hadaje clemyrollero noiayroaus). Ha ckoibko mporeHToB (upma J0KHA
MOBBIIIATH 3apIUiaTy KaXKple MoJrona, 4TtoObl 1 sHBaps CleQymoomero rojaa 3apruiata
COTpyIHHMKA ObUTa paBHA TOW 3apruiaTe, KOTOPYIO OH TOJY4YHJ Obl TIPU PEKHMME TOBBIIICHUS,
MPEAYCMOTPEHHOM IOTOBOPOM.




3amaua 5: Ha 3aBoje ObLIO BBEACHO pallMOHAIM3ATOPCKOE MpeiokeHue. B pesynbrare
BpeMsi, HEOOXOMMOE I U3TOTOBICHHUS pabOYMMU HEKOTOPOH JIeTai, yMeHbIIMIOCh Ha 20%.
Ha ckosbKO IpoLeHTOB BO3pociia IPOU3BOAUTEIBLHOCTD TPYyia 3TOro padbodero?

3adauu na KOHYeHMpayuio u NPOYEHMHoOe COOePHCaHUe.

3amaua 6: Mmeercs 40 mutpoB 0,5% pactBopa m 50 mmutpoB 2% pacTBopa YKCYCHOMU
KUCJIOTHI. CKOJIBKO HYXKHO B3SITh TOTO M APYroro, 4To0s! nmosyuutsh 30 nmutpos 1,5%-ro pactBopa
YKCYCHOM KHCJIOTHI.

3anaya 7: BnaxxHocTh cyxoro neMeHTta Ha ckiaze 18%. Bo Bpems poxzael BiaXHOCTh
noseIcitack Ha 2%. KaxoBa crana Macca memenTa, eciau ero osm1o 400 kr.

3amaua 8: B 4 kr craBa meau u osioBa conuepxkutcs 40% onoBa. CKOJIBKO KI' OJIOBA HAJIO
N00aBUTH K ATOMY CIUIaBY, YTOOBI €ro MPOIEHTHOE coepxkanue opuio 70%?

3amaua 9: Kycoxk crmaBa Menu 1iuHka maccoit 36 kr comepxkut 45% wmeau. Kakyio maccy
MeM HaJl0 100aBUTh K 3TOMY KYCKY, 4YTOOBI OJy4YeHHBIH HOBBIN CIUIaB coaepxkan 60% menu.

3amaga 10: M3 nByX cIiaBoB MEpBBIA cOAEpX HUT 7 Kr, BTopod 8 kr menu. [lomyumnu
HOBBIH cIiaB, coAepxkanuit 18 % menu. Kakoe % copepxanue Meny B IEpBOM CILJIaBE, €CIIU BO
BTOpOoM Ha 20 % e€ 60bIe?

3adauu na cyxoe seujecmso u nepenusanue.

3amaga 11: Cexue rpubsl coaepxamu mo macce 90% Boapl, a cyxue 15%. Ckoabko
MOJIYYUTCS CyXUX IpuboB U3 17 Kr cBekux?

3amaua 12: B cBexux so6mokax 80% Bogsl, a B cymeHbsix — 20%. Ha ckoibKko MpoIieHToB
YMEHBIAETCs Macca 00K MpH CyIIKe?

3agada 13: B cocyne 20 nmurpoB cnupra. HacTh OTiMiIM M JOJWIN BOJIOM. 3aTeM emé pa3
OTJIMITK W A0JIH Bojiou. [locie 3Toro B cocyne oka3ajoch CIUPTa BTPOE MEHBINE, YEM BOJIBI.
CKoJBKO cnupTa OTJIWIA B EPBBIN pa3?

3agada 14: B cocyzae 12 nuTpoB KuCIOTHI. YacTh KUCIOTHI OTJIWINA U IOJTUIN BOJIOM. 3aTeM
OIATHh CTOJBKO K€ OTIMJIM W nojuinu Boaod. KonmenTpanus kuciotbl ctana 25%. CKOJbKO
JIUTPOB OTJIUBAIM KaX bl pa3?

3amaya 15: M3 Gaka, HamOJHEHHOTO CIHMPTOM, BBUIMJIM YacTh W JOJMJIM BOJoH. OmsTh
BBUIMJIM CTOJIBKO e M 1oy BoJio. [Tocie aToro B 6ake octanoch 49 JIUTPOB YHCTOTO CIHPTA.
Bwmectumocts 6aka 64 autpa. CKOJIBKO JIMTPOB BBUIMJIN B TIEPBBIH pa3, U CKOJIBLKO BO BTOPO?

3austusa 5-10. U30paHHble BONPOCHI MIKOJBHOIO Kypca ajredOpbl U MeTOJAHYECKHE
0CO0EHHOCTH UX M3yYeHMHsI.

Teopemuueckue 8onpochwi:

1. ®yakiuu u rpaduku. [loctpoenue rpadukoB cinoxHbIX GyHKIIMNA OCHOBHBIC CITOCOOBI
npeoOpa3oBaHusi TpapUKOB: CUMMETPHUS OTHOCHTEIBHO OCEH KOOpIHMHAT; CABUT (IIEPEHOC)
BJIOJIb OCEH KOOPAMHAT; PAcTsDKEHUE M CKaThe rpaduka BAOJIb OCEH KOOPIMHAT; MOCTPOCHUE
rpadpuka pynkuuun y = A f(kx + b) + B no rpaduky dbynknun y= f(x). ['paduku dyHxuui,
coJiepsKallue 3HaK MOJTyJIsl.

2. YpaBHEHUS: paBHOCUJIbHBIC, YPABHEHHI-CIICACTBUS, IIPOBEPKA KOpHEH U OTepsl KOpHEen
MIpH perieHuy ypaBHeHui. OO1e MeToIbl pelieHns ypaBHEHUH.

3 TpuroHomerpuueckue GyHKIUH. TpUTOHOMETpUYECKUE YpaBHEHHS, crenuduka
WCIOJIb30BaHUs OOIIMX METOJIOB PEIeHUs YpaBHEHHUI, 0TOOp KOpHEH B TPUTOHOMETPHUYECKHUX
YpPaBHEHUSIX.

3aoanus:

3aoanue 1. Iloctpoiite rpaduxu GyHKIMH
-4

=|——+2
‘x‘+1

1.y

2. y — 2Iogzcosx



3. y =sin(arcsinx|)
4. y=arcsinx|
5. y = 4%

6. y=|log,|x|
3aoanue 2. TlocTpoiiTe rpaduKu ypaBHCHHIA:

1. |y|=cosx
2. ly|=1-x’

3. y|=x*-3x+2
1

M=
X

5. —|y|=1

6. X +]y|=1

7. y=|x* —5x

+6‘

X

8. X +y?=2"
3aoanue 3. Pemmte ypaBHEHUS:

1. 21-10x + X2 = 4(x = 3)V/x

2. X2 —A4X+4+4X> —17x+15 =2 —X
3. 6—5X+ X2 = 4(x—2)J/x

4. 716 —8X+ X +/4x2 —13x—17 =X —4
1
log, (3—4x?)

o

log, , .(9-16x‘)=2+

. 3sin?2x+7c0s2x =3
_log, (x* —4x)’ = 2log, (18 —5x)

~N O

8. 2cos’ x+5sinx—4=0
9. X* +3—+/2x* —3x+2=15(x+4)

10. |x -3+ ‘Iogm(x2 —4X + 4] =0



3ansaTus 11-18. U30paHHble BONPOCHI HIKOJIBHOT0 Kypca reoMeTpUU U MeToAnYecKue
0CO0EHHOCTH MX H3y4YeHHSI.

Teopemuueckue 60npocwi:

1. Meronpl pemieHus reomerpudeckux 3anad. CyTb IeOMETPUYECKOTO METOJa U €ro
WCIOJBb30BaHUE MPH penieHnu 3anad. CyTe anreOpandeckoro METoJa W €ro MPUMEHEHHE IpH
pelieHny reoMeTpudeckux 3ajaady. KoMOMHUMPOBAaHHBIM METOJ U IPUMEPBI €r0 UCIOJIb30BAaHUS
JUI pELIeHHUs] T€OMETPUUYECKUX 3agady. Meroj KOOpAMHAT HPUMEpPHl €r0 HCIOJIb30BaHUS AJIs
pelleHHs TeOMETPUYECKUX 3a7ad. BeKTOpHbIE MEeTOJ MpUMEpPbl €ro MCIOJIb30BaHUS JUIS
pelIeHNs TEOMETPUUECKUX 3a/1a4.

2. 3aauu Ha IOCTPOCHHE. HekoTopble 0OCOOCHHOCTH T'€OMETPUYECKUX 3a1ad Ha
noctpoeHne. OCHOBHBIE MOCTPOEHUSI, KOTOPbIE MOKHO BBIMIOJHUTH C TOMOIIbIO KJIACCHUECKUX
MHCTPYMEHTOB. DOnemeHTapHble TreomeTpuyeckue mnocTpoeHus. Kiaccuueckas cxema
pelieHus 3ajad  Ha [oCTpoeHue. Meroabl pemieHus 3afad  Ha MOCTpoeHHe (MEeToJ
TEOMETPUUECKUX MECT, alreOpandecKuii MeTo.m).

3. Meroanyeckne OCOOCHHOCTHM PpEHICHHS TEOMETPHUYECKMX 3a7ad  ITOBBIIIEHHON
CIIOXKHOCTU 10 TeMaM: «TpeyroabHukm», «HeTblpexyrolbHukn», «OKpykHOCTHY, «llmomanu
IJIOCKUX QUTYD».

3aoanus:

3aoanue 1. [TonOepure, pemmure, ucnosb3ys paziauunbie Metonsl (I'MT, momoOwus,
anreOpandecKkuii u Ap.) 1 opopMUTE HE MEHEee BYX 3aJ1a4d Ha TTOCTPOEHUE.

Raoanue 2. [ToaroroBbTE COOOIIEHHUS IO CICTYIOIINM TEMaM

1) TloctpoeHue MPaBUIBHBIX MHOTOYTOJIbHUKOB;
2) Tpu 3HaMeHHTHIC 3a/1a4d JPEBHOCTH: KBaJIpaTypa Kpyra, TPUCEKIHS YIJia, YABOCHUE

3) 3aHMMatenbHBIC 337a4YKM Ha IOCTPOCHUE (HA BOCCTAHOBJIEHUE CTEPTHIX (BUTYP);

4) TlocTpoeHus Mpu HATMYHH HEIOCTYITHBIX TOYCK;

5) T'eoMeTrpuyecKke MOCTPOCHHS OTHUM IIUPKYIIEM;

6) T'eomeTpuueckre MOCTPOECHUS OJHOMN JTHHEHKOM;

7) TeoMeTrpuyecKre MecTa TOUYCK Ha MJIOCKOCTH;

8) Hcmosib30BaHHE T'€OMETPUYECKUX MpeoOpa3oBaHuii (MapauiebHOTO —IepeHoca,
OCEBOM U IIEHTPAIIbHON CUMMETPHIl, TOMOTETHH, TOBOPOTA) MPU PELICHUH 3a/1a4 HA MOCTPOCHHUE.

3aoanue 3. [Toctpouth TpEyroapHUK MO CTOPOHE, BBICOTE, MPOBEACHHOW K 3TOMU
CTOpPOHE, ¥ MPOTHUBOJICKALIEMY YIIIY.
3aoanue 4. [TocTpouTh TPAMOYTONBHBIA TpPEYrOJILHUK, 3Has Owuccekrpucy | ero

MPSIMOTO yIjla U CyMMY KaTeTOB 1.

3aoanue 5. JIBe B3auMHO NepHeHIUKYIISIpHBIC TIpsiMbIe TiepecekatoT croponsl AB, BC, CD,
AD kBaapara ABCD cooterctBenHo B Toukax E, F, K, L. lokazate, uto EK = FL.

3aoanue 6. Ha croponax AB u BC tpeyronsHuka ABC BHE €ro MOCTPOEHBI KBaJApaThl
ABDE wu BCKM. [loka3athb, uto 0Tpe3ok DM B 2 paza Gomnbiie menuansl BP tpeyronsuuka ABC.

3aoanue 7. CTOpOHBI TPEYrOJbHHUKA PaBHBI a. D 1 ¢. Beraucauts BoicOTy N, MTPOBEICHHYIO
K CTOPOHE C.

3aoanue 8. B AABC croponsl AB u BC paBubl, BH — BbicoTa. Ha cropone BC B3siTa TOuKa

BD 1

D Tak, uto —— = —. B xakom oTHomeHn# oTpe3ok 4D nemaut Beicoty BH?

DC 4

3aoanue 9. B Tpeyroasauk co croponamu 10, 17. u 21cM BriMcaH npsiMOYroJbHHUK TakK, 4TO
JIBE€ €r0 BEPIIMHBI HAXOMATCS HA OJHOM CTOPOHE TPEYroJIbHHMKA, a JABE BEPIUMHBI — Ha JBYX
JPYTUX CTOPOHAx TPEyrojpHUKAa. HalTH CTOPOHBI MPSAMOYTOJIbHHUKA, €CIM M3BECTHO, YTO €ro
MEpUMETP paBeH 22.5¢CM.

3aoanue 10. KateTsl mpsMOYroJIbHOTO TPEYTOJIbHUKA PaBHBI d M D, THIOTEHYy3a paBHa c.
Boruncnuth paguyc I BIUCaHHOM OKPYKHOCTH.



3adanue 11. Jlan npsAMOYrosibHbI KpyroBoi cekTrop. OKpYKHOCTb TOrO K€ paauyca
MMEEeT LEHTP B KOHIIE AYTU CEKTOpa U pa30MBAECT CEKTOP Ha JIBa KPUBOJIMHEHHBIX TPEYT OJIbHUKA.
B MeHpmMi M3 3THX TPEYrOJIbHUKOB BIIMCaHa OKPY)KHOCTb. HalTu OTHOILIEHHE paguycoB
BIIMCAaHHOM OKPYKHOCTH U CEKTOpa.

3aoanue 12. Jloka3aTb, 4TO €CIM BBICOTA U MEIUAHA, IIPOBEAECHHBIE U3 OJHOI BEPILNHBI
HEpaBHOOEJIPEHHOTO TPEYroJIbHUKA, JIEKAT BHYTPH TPEYrOJIbHUKA U 00pa3yloT ¢ ero OOKOBBIMU
CTOPOHAMHU PaBHbBIE YIJIbI, TO 3TOT TPEYT'OJIbHUK MPSIMOYT OJIbHBIH.

3aoanue 13. JloxazaTh, 4TO OPTOIEHTP OCTPOYTOJBHOTO TPEYrOJbHUKA COBMAAAET C
LIEHTPOM OKpPY)KHOCTH, BIMCAHHON B ATOT TPEYroJIbHUK, BEPIIMHAMU KOTOPOTO SIBIISIFOTCS
OCHOBAaHUS BBICOT 33JJaHHOT'O TPEYroJIbHUKA.

3aodanue 14. Jloka3aTb, 4T0 B HENPAMOYTroiabHOM A ABC paccTosiHUE OT OPTOLEHTpPA 10
BEpIIMHBI B BJIBO€ OOJbIIE pPACCTOSHUS OT LEHTpPa OIUCAHHOW OKOJIO TpeyrojbHHUKa
OKPYXHOCTH 710 cTOpOoHbI AC.

3aoanue 15. BHyTpu NpaBUILHOTO TPEYroJibHUKA B3sATa MPOU3BOJbHAA TOUKa. JloKa3arTh,
YTO CyMMa PacCTOSIHUI OT 3TOM TOYKH /10 CTOPOH TPEYroJIbHUKA paBHA BBICOTE TPEYTOJIbHHUKA.

3aoanue 16. OxpyxHOCTh, BicanHasi B A ABC, nenut ocHoBanue AC Toukoi xacanus D
Ha oTpe3ku a u b. Haittu rumomans A ABC, eciiu U3BECTHO, YTO /B =60

3aoanue 17. Ilnomans A ABC paBua P. Otpesok DE, mapamnenbubsiii ocHoBaHuiO AC,
oTcekaer oT TpeyroibHUKa ABC TpeyroapHuk BED mnomanpio Q. Ha cropone AC B3sita
MPOM3BOJIbHAS TOYKa M M coeauHeHa OTpe3kaMu MNpsAMbIX ¢ ToukamMu D u E. Yemy paBHee
TUTOIIAIb YeThIpEXyronbanka BEMD ?

CamocrosiTesqibHas padora:
3ananus AJ151 CAaMOCTOATEILHOM padoThI:
Tema: TpeyrojabHuK#n
1.1. CtopoHbl TpeyrojbHHKa paBHBl @, b, C. BelumciauTe IMHBI MEAWAH 3TOrO
TpPEeYroJbHUKA.

1.2. JlokaxkxuTe, 4TO B JIOOOM TpPEYrOJbHUKE CyMMa MEJIWaH MEHBIIE TepuMeTpa, HO

3

OobIIe, YeM Z nepuMeTpa.

1.3. lokaxxute, 9YTO B HEPaBHOOEIPEHHOM MPSMOYTOJIbLHOM TPEYrOJbHUKE OHCCEeKTpuca
MPSIMOTO yriia JENUT MOMNOJIaM yroJl MEeXIy MeIUaHOW U BBICOTOM, MPOBEICHHBIMU U3 TOH XKe
BEPIIHHBI.

1.4. B paBHoGenpenHoM A ABC yron C npu BepUIMHE paBeH 100°. [ToctpoeHs! aBa syya:
OJIMH — C HayaJOM B TOYKE A MOJ yrioMm 30° k nyuy AB, npyroii — ¢ HauajqoM B TOYKEe B noj
yIioM 20° k nyuyy BA. Otu my4n nepecekarorcs B Touke M. Haiinure yrast ACM u BCM.

1.5. B A ABC nposenena Boicotra CH. Hatimute otHomenue AH . AB, eciyv U3BECTHO, YTO
AB:BC:AC=4:2:3.

1.6. B A ABC u3BectHO, 4T0 yrou 4 B JBa pasa 6oibuie yriaa C, cropona BC Ha 2 cMm
6osb1e ctopoHbl AB, a cropona AC paBHa 5 cMm. Haiinure ctoponst AB u BC.

1.7. Nokaxure, 4T0 eciii @ ¥ b — Be CTOPOHBI TPEYrOJbHUKA, @ - YTOJI MEXIy HUMH U | —

2ab cosg
2

6uccekTpuca 3Toro yria, To | =
a+b

1.8. B A ABC yron B pasen 120°. 441, BB1, CCy — GHCCEKTPHCH! BHYTPEHHUX YIIIOB 9TOTO
TpeyrojabHuka. Jlokaxure, 4ro yroa 4A1581C1 paBeH 90°,

1.9. 3Has MenuaHsl m,, mp, m. Tpeyroibanka ABC, naitnute cropony AC = b.



1.10.  CropoHsI TpeyrojbHUKa paBHbI &, b u ¢. Haiigure Ouccexrpucy | ., npoBeneHHyro
K CTOpPOHE C.

1.11. B npsamoyroasHoM A ABC u3 BepuinHsl npsamoro yria C NpoBeIeHbl BbICOTA U

40

MeaHraHa. YToJl @ MEXIy HUMU PaBeH arccos 4— . Haligure oTHOLIEHHE KATETOB.

Tema: UeTbIpEéXyroJbHUKH

2.1. B mapamnenorpamMe co cropoHamu a u b (¢ > D) mpoBenenbl OuccexTpHCHI
BHYTpeHHUX yrioB. Haiinure muHBI guaroHanedl 4eThIpEXyrosibHHKa, OOpa3oBaHHOIO B
IepeceyeHH OUCCEKTPHUC.

2.2. Touka K — cepemuna croponsl AD mpsmoyromsanka ABCD. Haiigure yron AMK

AD NG
MeX Iy oTpe3koM BK u nuaronansio AC, eciu U3BECTHO, YTO E =~2.

2.3. Jlana tpaneuust ABCD ¢ ocunoBanusimu AD wu BC, B kotopoit AB = CD, AC = AD,
/£ CAD = £ CDM, a M — cepenuna ocaoBanusi BC. Uemy paBHBI yIriibl Tpanenuu?

2.4. lnaronans pomba ABCD paBHa ero ctopoHe. Touka M Haxomutcs Ha iyde DA BHe
pomba. MC niepecekaet AB B Touke O. [lonx kakum yriaom nepecekarotcs npsimeie MB u DO?

2.5. [Ipsimast oTcekaeT OT PaBHOCTOPOHHETO TPEYroJbHUKA TPATCIHI0, KOTOpast JEIHUTCS
JMaroHaJIsIMU Ha YeThIpe PaBHOOEIPEHHBIX TpeyroibHHUKa. ONpeaeanuTe BeIUYUHY yIia MEeXIy
JaroHaJsIMU TPArelnnu.

2.6. Cymma yriioB TpuW OJHOM W3 OCHOBAaHHMW TpaleluH paBHA 90°. Joxaxure, 4To
OTPE30K, COCUHSIONINMI CepeIMHbl OCHOBAHUN TPAIlELIMU PABEH X MOJIYPa3HOCTH.

2.7. Onpenenute OCTPhIN yroa pomoOa, B KOTOPOM CTOPOHA €CTh CPEAHEE TEOMETPUUECKOE
€ro JUaroHajci.

2.8. Cropona AD npsmoyronsuuka ABCD B Tpu pasa 6osbie ctoponbl AB, Touku M u N
nenst ctopoHy AD Ha Tpu paBHbIe yacTu. Haitnure cymmy yrios: £ AMB + £ ANB + £ ADB.

2.9. OcHoBaHus Tpamnenuu paBHbl a u b. Haiigure mmuHy oTpeska, MPOXOISIICTO 4Yepes3
TOYKY MepecedeHHs TuaroHaiel Tparneuuu napauielbHO OCHOBAHUSAM Tpaneluu ¢ KOHIIaMH Ha
OOKOBBIX CTOPOHAX Tpameuu.

Tema: Oxpy:xHOCcTH. MeTOA BCIIOMOraTe/IbHOM OKPYKHOCTH.

3.1. Ha runorenyse npsimoyrosbHoro A CAB ¢ xareramu, paBHbIMH 21cM 1 28cM, Kak Ha
CTOPOHE TOCTPOEH KBaApaT (TPEYroJbHUK M KBajpaT JiekaT MO pa3Hble CTOPOHBI OT
TUINOTEHY3bl), LEHTP KOTOPOr0 COEOUHEH OTPE3KOM MpPSIMOM C BEPIIMHOM NPSIMOro yria
TpeyroipHuka. Haliiute IIMHBI OTPE3KOB, Ha KOTOPbIE YKa3aHHOW MPSMOM IEUTCS TUIIOTEHY3a
TpPEYroJbHUKA.

3.2. Uepes Touky O MpOBEAEHBI TPU MPSMBbIC, MOMAPHBIE YIIIbI MEXAY KOTOPHIMU PABHBI
0 o
60°. Jlokaxxute, 4YTO OCHOBAHUS MEPIEHAUKYISIPOB, OMYIIEHHBIX U3 MPOU3BOJIBHON TOUKH A Ha
9TH MPSMBIE, CIYKaT BEepIIMHAMH MMPABUIBHOTO TPEYroJIbHUKA.

3.3. JlokaxkuTe, 4TO BEJIMUYMHA yIJa, 00Opa30BaHHOIO KacaTelbHON U XOpJAOH, UMEIOIINMHU
oOI11yI0 TOUKY Ha OKPY>KHOCTH, paBHA ITOJIOBUHE YIJIOBOW BEIMYMHBI {yT'H, 3aKIIOYEHHON MEX Ty
€ro CTOPOHAMH.

3.4. OxkpyxHocTh mpoxoauT yepe3 BepuinHbl B, C u D tpaneuun ABCD u kacaercs
CTOpoHBl AB B Touke B. Haiinute nmuny aumaronanu BD, ecnu [uiHBI OCHOBaHMU Tpamneuuu
paBHbI a 1 b.

3.5. Bo Bniucannom uetsipéxyronbauke ABCD uzBectHs! yrisl: £ DAB = a, Z ABC =
B, £ BKC =1, rne K — Touka nepecedenus nuaronaneir. Haitnure yron ACD.

3.6. JlokaxkuTe, YTO MPOU3BEJCHHE JAUAroHajeil BIIMCAHHOTO YeThIPEXYroJbHUKA PaBHO
CYyMMe TIPOM3BE/ICHUI1 TPOTHUBOIIOJIOKHBIX CTOPOH (meopema ITmonemesn).
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3.7. Yersipéxyromsunk ABCD BrmcaH B OKPYXHOCTB, pruéM £ ACD = 90°, £ ACB =

6
Z/BAD,AD =2, CD = g Haiigure BC.

3.8. B octpoyronmbaoM A ABC mipoBeneHsl BBICOTBI AA1, BB1, CCi. Jlokaxwure, 4T0 3TH
BBICOTHI ABJISIIOTCSL OuccekTpucamu yrioB A A1B1Cy.

3.9. Uepes Touky M, HaXOAIIYIOCS HA PACCTOSHUM @ OT LIEHTPAa OKPYKHOCTH paauyca R
(a > R), mpoBeneHa cexyiasi, mepeceKaromias OKpyKHOCTh B Toukax A u B. Jlokaxurte, uro MA -
2 B2 .
MB TIOCTOSIHHO J1J1s1 BCEX CEKYILUX U paBHO a” — R” (kBajgpatry [IMHBI KacaTeIbHOM).

3.10.  [lanmsl xopabl ABYX Oyr Kpyra paaumyca R. Haiimure anuHy XOpAbl, CTATUBAIOIICH
IyTy, PAaBHYIO CYMME WJIM Pa3HOCTHU JABYX JAHHBIX JYT.
Tema: Ilinomaau miockux puryp. Meroa miomajaei.

4.1. /Ia mapamienorpaMMa pacrojoXeHbl TakK, KaK IOKa3aHO Ha
PUCYHKE: OHM HMEIOT OOIyI0 BEpIIMHY, U €l MO0 OAHOW BEpUIMHE Yy /\
KaXJ0r0o U3 [apauleJorpaMMOB  JIKUT Ha CTOPOHE  JAPYroro
napauesnorpaMma. JIokaxxure, 4To IJIOLIa 1 MapauIeIorpaMMOB PABHBI.

4.2. B getsipéxyronsauke ABCD yrmnbt B u D — nipsimbie, a CTOpOHBI

AB wn BC paBubel. Onpenenure IUIOMAAb YETHIPEXYTOJIbHUKA, €CIIH B
HM3BECTHO, YTO €ro Bpicora BH = 1.

4.3. Haiigure miomane Tpamenud, 3Has mauHbl O; u dy eé c
JMaroHajel u JUIMHY BBICOTHI .

4.4, Jlokaxute, YTO TIUIONIAJAb BIHCAHHOTO B OKPYXHOCTh 4 H D
YeTBIPEXYTOJIbHUKA MO>KHO BBIYNCIIUTD 110 dbopmyiie

S=,(p-a)(p-b)(p-c)(p—-d),rme P — TIONyTepUMETp 4eThIPEXYTrONbHAUKA, d, b,
¢, d — ero cTOpoHBI.

4.5. JlokaxxuTe, 4YTO MEAMAHbI TPEYroJbHUKA JAENSAT €ro Ha IIeCThb PABHOBEIMKHX
TPEYroJbHUKOB.

4.6. 3Hast MeIMaHbl My, Mp, M, TPEYrOJbHUKA BEBIYUCIIUTE €T0 IUIONIAb.

4.7. IonyokpyxHocTh KacaeTcsi ctopoH AC u BC tpeyronbauka ABC B Toukax D u E
COOTBETCTBEHHO M MMEET LIEHTP Ha CTOpoHe AB. Halinure paanyc 3Toil MOJIyOKPYKHOCTH, €CJIU
BC=13cm,AB =14 cm, AC =15 cm.

4.8. B uerbipéxyronbauke 4ABCD uepe3 cepenuny nuaronanun BD mposenen otpesok EP,
napaiensubiii quaronanu AC. Jlokaxute, 4to oTpe3ok CE pazOuBaeT ueThIpEXYroibHHUK
ABCD Ha nBe paBHOBEIUKHE YaCTH.

4.9. B BeimykioM msruyronbauke ABCDE yriast ABC u CDE pasust o 90°, croponst BC,
CD u AE paBuel o 1 u cymma cropoH AB u DE pasna 1. Jlokaxure, 4TO MJOLIa]b
MATUYTOJIbHUKA paBHA 1.

4.10. Pamumyc OKpYKHOCTH, BIMCAaHHOW B TNPSAMOYTOJIbHBIH TpPEyrojbHUK, paBeH I.
HaiinuTe nuomans 3Toro TpeyrojibHUKA, €CIIM JJIUHA THIIOTEHY3bl paBHA C.

411. B paBHoOouHO#N Tpaneuuu ABCD nnmuHa G0KOBOI cTOpOHBI AB M MEHBILIETO
ocHoBanusi BC paBHbl @ = 2 ¢cM u nuaroHans BD mepnenmukynspHa AB. Haliaure muomans
Tpanenuu.

4.12.  YerbIpe BepIIMHBI KBajJpaTa CO CTOPOHOIL, paBHON a, CIyKaT LIEHTPaMU YETHIPEX
KpPYroB pajauyca a. Beruucnute miomazab oOmiei 4acTi 3TUX Kpyros.

10



6. KpnTeplm OLICHUBAHUSA PE3YJbBTATOB OCBOCHUA NTUCHUIIJTHHDBI (MO[[y.J'IH)
6.1 OIIeHO‘leIe CpeacTrea U KPUTEPUU OLCHUBAHUSA NJIA Tekymeﬁ aTrrecranmuu

Oyenounvie cpedcmea Ons meKywel ammecmayuu npeocmasienbl 8 NIAHAX NPAKMUYECKUX
3aHAMUU

Kpurtepun oueHuBaHus A TEKYLIEH aTTeCTALUM:
Kpurepuu onieHuBaHus1 BBITOJIHEHUS 33 JaHUN 3aHATHM JICKHUOHHOTO U CEMHUHAPCKOTO THIIA

Ne CrpykTypHas yacTh pabOThI KonnuectBo 0amion
1. OTBeT Ha TEOPETUUECKHI BOIIPOC 1
2. JleMoHcTpalyst BHIIOJIHEHUS! KOHKPETHOTO 3aJJaHMs 1

[lIkama omnenuBanus: OleHKa «3a4yTE€HO» 3a JIKIIMOHHOE (MPAaKTHYECKOE) 3aHsTHE
BBICTABIIACTCS, eciu HaOpaHo He MeHee 60% OamwioB, B MPOTUBHOM Clydae 3a 3aHSITHE
BBICTABIISICTCS «HE 3aUTEHOY.

6.2. OnleHOYHbBIE CPEACTBA U KPUTEPUU OLIEHMBAHUS VISl IPOMEKYTOYHOM aTTeCTALMU
Kpurepuii nosryyeHus 3auera

3aueT BBICTABIISIETCS MO pe3ylbTaraM pabOThl CTyJEHTa B TEUEHHUE CEMECTpa COTJIacHO
[TonoxxeHnro 0 TEeKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTAllMK CTYICHTOB B
(dbenepalbHOM TOCYJAPCTBEHHOM OIODKETHOM 00pa30BaTEIbHOM  YUPEXKJICHHH  BBICIIETO
npodeccunoHanbHOTO 00pa3zoBaHus «CMOJIEHCKHI rOCYIapCTBEHHBIN YHUBEPCUTETY.

Z[J'ISI IMOJIY4CHH 3a4€Ta CTYACHT JOJIKCH:
® YMCTH OTBC€YATh HA TCOPECTUUCCKUE BOIIPOCHI, PACCMOTPCHHBIC HA JICKIIUAX;

® YMCTh pCUIaThb Baﬂa‘II/I/BI)IHOJ'IHHTB 3alaHus, TMPCAJIOKCHHBIC Ha IMPaKTUYCCKUX
3aHATHUAX.

7. IlepeyeHb OCHOBHOI U TOMOJHUTEIbHOH Y4eOHOMH JTUTEPATYPHI

7.1 OcHOBHAasI JMTEpPATypa
1. boromosnos, H. B. [lpakruueckue 3anatus mo marematuke B 2 4. Yacth 1: yueOHOE
nocobue s By30B / H. B. boromonos. — 11-e usn., nepepab. u non. — Mocksa: M3naTenbcTBO
Opaiir, 2022. — 326 c. — (Bsicmee oo6pazoBanue). — ISBN 978-5-534-06894-8. — Tekcr:
anekTpoHHeld  //  OOpasoBarenpHas  miarpopma  Opaiir  [caiit]. —  URL:
https://urait.ru/bcode/490664
2. lanunrep, B. A. Meroauka o0ydyeHus marematuke. [I[pakTukyM mo penieHuro 3aaad:

yuebHOoe mocobue st By3oB / B. A. Jlamuurep. — 2-e usn., ucnp. u gon. — Mockaa:
NznarensctBo FOpaiit, 2022. — 271 ¢. — (Bricmee o6pa3oBanue). — ISBN 978-5-534-09601-
9. — Texkcr: snextpoHHBIH // OOpaszoBarenbHas miardpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/490908.

3. Hamuurep, B. A. T'eomerpus: miiaHUMETpUUYECKHUE 3a/1aul Ha MOCTPOEHUE: ydeOHoe
nocobue i cpeHero npodeccuoHaabHoro oopasosanus / B. A. Jlanunrep. — 2-e uzn., ucrp.
— Mocksa: UznarensctBo FOpaiit, 2022. — 155 ¢. — (Ilpodeccrnonansnoe oOpa3oBaHue). —
ISBN 978-5-534-04836-0. — Texkct: anexTpoHHbIN // OOpa3zoBarensHas miargopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/492897

4. Hamuurep, B. A. Meronuka oOydeHuss maremaTtuke. TpaaullMOHHBIE CHOKETHO-
TEKCTOBBIE 33/1a4M: yueOHoe nocobue ams By3oB / B. A. Jlanunrep. — 2-e u3f., ucop. u 100, —
Mocksa: M3narensctBo FOpaiit, 2022. — 174 c¢. — (Bsicmiee o6pazosanue). — ISBN 978-5-
534-09591-3. — TexkcT: anexTpoHHbIi // OOpazoBatenbHas miatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/492728
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7.2. lonotHUTEILHAS JIUTEPATYpa

1. I'yces B.A., JlurBunenko B.H., Mopakosuu A.I'. IIpakTukyM IO 3JIeMEHTapHOMN
MatemaTuke: ['eomerpus.YueOH.mocobue [uisi cryneHToB (us-mar crern. M., [IpocBemnienue,
1992.

2. JlutBuHenko, MopakoBuy. IIpakTukym 1o »lIeMeHTapHOM Martemaruke. Anredpa,
TPUTOHOMETpHsL. YueOH.mocodue uist cTyaeHToB ¢u3-mar cnen. M., [Ipocemenne, 1995.

3. MopnkoBuu A.I'. bBecenpl ¢ yuyuTensiMH MaTeMaTUKU: YUeOHO-METOANYECKOE
nocooue.M.:»Onuke 21 Bex» «Mup u o6pazoBanue», 2005.

4. lUlappirun N.®. @akynpTaTUBHBIM Kypc 0 MaremaTuke: Pemienue 3amad: YueO.
noco6ue s 10 k. cpen. mk. — M.: [lpoda, 2005.

5. [Hapsirun N.@., T'onybe B.W. dakynbratuBHbBII Kypc mo MaremaTuke: PemeHue
3amau: Yueb. mocoobue st 11 k. cpen. mk. — M.: IIpoda, 2007.

7.3. llepeyens pecypcoB HH(POPMALHOHHO-TETEKOMMYHUKAMOHHOH ceTH « UHTEpHET»
1. O6pa3oBatenbHast miardopma FOpaiT https://urait.ru/
2. OtkpwIThI ypox/ Martemartuka https://urok. I sept.ru/maremaTrka
3. DnexkrpoHHas o6ubnuorteka «MatemaTnueckoe oOpa3zoBaHueE»
https://www.mathedu.ru/
4. EnuHass  KoJuleKius IUGPOBBIX  00pa3oBaTeNbHBIX pecypcoB  http://school-
collection.edu.ru/catalog

8. MarepuajibHO-TeXHHYECKOE o0ecevyeHmne
Y4yeOHast ayauTopus VIS NPOBEJACHHUs 3aHATHI CEMMHAPCKOr0 THUIIA, IPYNIIOBLIX U
HHAUBHUAYAJIbHBIX KOHCYJbTALHUM, TEKYLIEr0 KOHTPOJISI U MPOMEKYTOYHON ATTECTALUM,
OCHAIICHHAs CTaHAAPTHON Y4eOHOU MeOeTbIO.
IToMemieHne 1JIsi CaMOCTOATEILHOM PadOThl — KOMIIBIOTEPHBIA KJACC C JOCTYIIOM K
cetu «MaTepue™» u SUOC Cmonl'y.

9. IlepeyeHb HHGPOPMAIUOHHBIX TEXHOJIOT it

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), JIuten3us
66920993 ot 24.05.2016, exxeromgHoe 0OHOBJICHHE.

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), JIumeH3us
66975477 ot 03.06.2016, exxeromHoe 0OHOBJICHHE.

Kaspersky Endpoint  Security mms Jlunensus 1FB6151216081242, exeroaHoe
0OHOBJICHHE.

DOneKTpoHHble  OMOMMOTEYHBIE  CHUCTEMBl U JJEKTpPOHHAs  MHGOPMAIMOHHO-
oOpa3oBaTelibHas cpena

DnextpoHHas 6uGnuoTeunas cuctema «9BC FOPAUTy, orosop Ne 3074 ot 15.11.2017,
€XKeroiHoe 0OHOBIICHHE.

CHO Pycckuit Moodle 3K Norm ¢ TexHHYeCKUM OOCIIyKUBaHMEM, AKT Ha mepenady
npaB NeYTJIHO0001785 ot 06.12.2016, exxeroqHoe 0OHOBJICHHE.
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