MyHUuMnanbHoe aBTOHOMHOe 06L,eobpasoBaTesibHOE yupexXgeHue

«IKcnepuMmeHTaNbHbIN nueit nmeHu batepbmnesa Myccbl MasaHoBU4Ya»

(. NOKYMEHT MOAMNCAH YTBep:aeHa

) BNEKTPOHHOWM MOAMMCHIO

IIpukazom nupekropa

CepTidukar: 6819F C35E173540B4BCCO6CD50088754 MAOQOY  «OKCIepuMEHTANBHBIN  JIHIEH
Bnapeneu: KoBanes AnekcanHap Bnagvmvposuy
[eiicTeuTeneH: c 18.06.2024 fo 11.09.2025 umenu barepouesa M.M.

Ne 172 ot «27» asrycta 2024 .

PABOYASA TIPOT'PAMMA

(yueOHOro kypca «Maremaruka. Asareopa. I'eomerpusp»

JUTS 00YJaroNIuXCsl pa3HOBO3PACTHBIX TpyII 7-9 Ki1accoB
(yrmyOneHHBIH YpPOBEHbD)

Mopyis 1

r. Ycrb-Unumck 2024



HOACHUTEJIBHASA 3AITUCKA

MaremaTrka SBISETCS OJHHM U3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHHSA: OHA
o0ecrieunBaeT U3y4eHUE APYTUX TUCIHILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ TYMAaHUTAPHOTO IHKJIOB, €&
OCBOCHHE HEOOXOAMMO JMJIi TPOJOJDKEHHS OOpa3oBaHMS W B TOBCEAHEBHOW JKW3HM. PasButme y
00yJaroIMXCsl HAYYHBIX IMPEICTABICHUH O TMPOMCXOXKICHHH M CYIIHOCTH anreOpamdecKuX aOCTpakuIui,
croco0e OTpaKCHHWS MaTeMaTHYeCKONW HAyKO# SBJICHHWH W TIPOLECCOB B TIPUPOAE M OOIIECTBE, POJIH
MaTeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM IO3HAHWHM M B IMPAKTHKE CIIOCOOCTBYET (OpMUpPOBaHHIO
HayIHOTO MHPOBO33PECHHUS M KAYECTB MBIIUICHNUS, HEOOXOIUMBIX JJIsl aJalTallii B COBPEMEHHOM IT(ppOBOM
obmectBe. M3ydenme anreOpbl oOecrieuynBaeT pa3BUTHE YMEHHWs HAOMIOAAaTh, CPaBHHUBATh, HAXOIHUThH
3aKOHOMEPHOCTH, TpeOyeT KpUTHIYHOCTH MBIIIICHHS, CTIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOH
JCWCTBUS U BBIBOJBI, (POPMYIUpPOBATh yTBepkaeHHs. OcBOeHHE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUSI O0YJarOIIMXCS: OHU HCIOJB3YIOT JCTyKTUBHBIC W MHIYKTHUBHBIC PACCYKICHHUS,
o0o0mIeHe M KOHKpeTu3aluio, abcTparupoBaHne W aHamormio. OOydeHwe anredpe mpearoaraet
3HAYUTEIBLHBINA 00BEM CaMOCTOSATENHLHOM AEATEIbHOCTH 00 yJAFOIINXCSl, TOITOMY CaMOCTOSTEIIbHOE PEIICHHE
3a7a4 SABISIETCS pealn3anneil e TeTbHOCTHOTO MPUHITUITA 00 YICHUSI.

B crpykrype mporpammel ydaeOHOTO Kypca «Martemaruka. AnreOpa. ['eomerpus» 1ii OCHOBHOTO
oOmiero o0pa3oBaHMs OCHOBHOE MECTO 3aHMMAIOT COAEpXKaTelbHO-METOAMYecKue uHuu: «Huciaa u
BBIUUCIICHUS», «ANreOpamdecKie BRIpaKeHUs», «YpaBHEHHS U HepaBeHCTBay, «DyHkimmy. Kaxnas u3 stux
COJZIepKaTEeIbHO-METOAMYECKUX JIMHUI pa3BUBAeTCA Ha TMPOTSHKEHUH TPEX JEeT H3Yy4eHHs Kypca,
B3aUMOJICHCTBYS C IPYTMMH €r0 JWHUSAMH. B Xo1e n3ydeHns yqeOHOro Kypca 00ydarommmcest PUXOTUTCS
JIOTUYECKH PacCyXKIaTh, MCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN A3bIK. B CBSI3M € 3TUM B mporpammy
yuebHOoro kypca «Marematuka. Ausrebpa. [‘eomMerpw» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYeCKOro OOpa3oBaHUS M CIIOCOOCTBYIOIIHE
OBIIAJICHUIO OOYJAIOIIUMICS OCHOB YHHBEPCAJIBHOTO MaTeMaTHUecKoro s3bika. CopepiKaTelbHOW W
CTPYKTYPHOH OCOOEHHOCThIO YydeOHOro Kypca «Martemaruka. Asnrebpa. ['eomeTpm» sBISeTCS €ro
WHTETPUPOBAHHEIN XapakTep.

I'eoMeTpusi kak OOWH U3 OCHOBHBIX PAa3[eioOB IMIKOJbHON MATEMATHKHU, UMEIOIIUA CBOEU LEIbIO
o0ecneunTh U3y4eHUEe CBOWCTB U pa3MepoB QUTYp, MX OTHONICHUH M B3aMMHOE PACIIOJIOKECHUE, OTIMPACTCS
Ha JIOTUYECKYIO, JIOKA3aTeIbHYIO JUHUIO. [[eHHOCTh M3ydeHUs TeOMETPUU Ha YPOBHE OCHOBHOTO OOIIIETO
00pazoBaHMs 3aKIIFOYACTCS B TOM, YTO OOYYAIOIIUUACA YIUTCS TPOBOIUTH JOKA3aTEIbHBIC PACCYKICHHUS,
CTPOUTH JIOTUYECKUE YMO3AKIOUYECHHUS, JOKA3bIBATh UCTUHHBIC YTBEPAKACHUS U CTPOUTH KOHTPIPHUMEPHI K
JIO’)KHBIM, TIPOBOJIMUTH PACCYXICHHUS «OT NMPOTHBHOTO», OTIIMYATh CBOWCTBA OT NMPU3HAKOB, (POPMYITHPOBATH
oOpaTHbIE YTBEPKACHHUS.

BTtopoii nenbro n3ydeHust FreOMETPUH SABILIETCS UCTOJIB30BAHNE €€ KaK HHCTPYMEHTA IPH PEMICHNH KaK
MaTeMaTHYECKHIX, TaK U MPAKTHYECKHUX 3a/1a4, BCTPEUYAIOIINXCS B peabHOM sKu3HU. OO0yJaronuiics J0DKeH
HAYYUTHCS OTPEICTUTH TEOMETPUUECKYIO0 (PUTYPY, OIHCATh CIOBAMH JaHHBINA YePTEK WM PUCYHOK, HAUTH
TUTOIIA/Ib 3€MENTBHOTO YJacTKa, PACCYUTATh HEOOXOAMMYIO JUTHHY ONTOBOJIOKOHHOTO Ka0essl nim TpedyeMble
pa3Mmepsl rapaxka Uil aBTOMOOWJII. DTOMY COOTBETCTBYET BTOpAasi, BBHIYMCIUTENbHAS JUHUS B M3yYCHHU
reomerpud. llpm pemeHnn 3amad  TPAKTHYECKOTO XapakTepa OOyJaromIMiics YIUTCS CTPOUTH
MaTeMaTHYECKUE MOJENIN pPEATbHBIX MXU3HEHHBIX CUTYyallUd, MPOBOAUTH BBIYUCICHUS M OLEHUBATh
aJI€KBaTHOCTB ITOTY4EHHOTO pe3yibTara

Copepxanne nuHUM «Yucna W BBIYUCICHHS» CIYKUT OCHOBOM Il JalbHEHIIEr0 H3y4eHUs
MaTEMaTHKH, CTIOCOOCTBYET PA3BUTHIO Yy 00 yJAIOMIMXCS JTOTMIECKOTO MBIIUICHHUS, (JOPMUPOBAHHIO YMEHHS
MOJIb30BATECSl AITOPUTMAMH, a TakKXe MPUOOPETEHUI0 NPAKTUIECKUX HABBIKOB, HEOOXOIHUMBIX LIS
MOBCEHEBHOM KHU3HH. Pa3BUTHE MOHATHS O YHCJIEe HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs CBA3aHO C
palMOHATFHBIMA M HMPPAMOHAIBHBIMU YUCIAMH, (OPMHUPOBAHMEM TMPEACTABICHUH O IEHCTBUTEIBHOM
qrcie. 3aBepiIeHne 0CBOCHHUS YMCIIOBOM JIMHUH OTHECEHO K CpEeaHEMY 00meMy 00pa30BaHHIo.



ConepkaHue IBYX anreOpamdecKux JMHUN — «AnreOpanmdeckue BBIPOKCHHS» U «YPaBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y 00YHAFOIINXCS MATEMAaTHUECKOTO anmapara, He0OX0IMMOTO
JUIA pellieHUs 3a7ad MaTeMaTHKH, CMEXHBIX IPEIMETOB U MPaKTUKO-OpPUEHTHUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 00mIero oOpa3oBaHus y4eOHBI MaTepHan TPYNIHPYETCS BOKPYT PAlHOHAIBHBIX BBIPKECHUI.
Anrebpa neMOHCTpUPYET 3HAUEHHE MATEeMAaTUKHU KaK s3blKa Il MOCTPOCHHUS MAaTeMaTH4YECKHX MO/ENEH,
OTIHMCAHMS MIPOIECCOB U SABJICHUI peabHOTO MHpa. B 3amaun o0ydeHus anredpe BXOIAT TakKe NanbHeiee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHHUS, HEOOXOIUMOTO, B YaCTHOCTH, JIJIsI OCBOSHHS Kypca WH(POPMATHKH,
U OBJIAJICHHE HAaBBIKAMHU JCIYKTUBHBIX paccyxkaeHuid. [IpeoOpazoBanne CHMBOJIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUS, CIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUECTBY.

Coneprkanne (HyHKIIMOHATEHO-TpAaUIECKON JIMHAN HALIEIEHO Ha TOTydeHHE 00YyJaroluMIcs 3HaHUI
0 (QyHKIMAX Kak BaKHEHIIEH MaTeMaTWYeCKOW MOJENH I OMMCAHUS M MCCIeNOBaHHS Pa3HOOOPa3HBIX
MPOIIECCOB W SBICHWH B TpUpojae u obOmectBe. l3ydeHme marepuana crocoOCTBYeT pa3BUTHIO Y
0o0y4aroUIMxcss yMEHHUS HCIOJb30BATh PA3IWYHBIC BBIPA3UTENBHBIE CPEIACTBA fA3bIKA MATEMAaTUKH —
CIIOBECHBIC, CHMBOJIMYECKHE, TpadUuecKkrue, BHOCHUT BKJIAJ B (HOpMUpOBaHWE NPEACTABICHHHA O POJIH
MaTEeMaTHKHU B PA3BUTUH UUBWIN3ALNH U KYJIbTYPHI.

CormacHo yueOHOMY TUIaHy B 7-9 Kimaccax u3ydaeTcst yaeOHbIN Kype «Anredpay, KOTOPHI BKIFOYAET
CIIeIYIOIIME OCHOBHBIC pa3felibl coepkaHus: «Hucna u BBIYHCICHUSN», «AnreOpandeckue BBIPKCHUS,
«YpaBHEHM 1 HEPABEHCTBAY, «DyHKIIMM».

KpaifHe BakxHO MOMYEPKUBATH CBSA3M T€OMETPHUH C IPYIHMMHU y9eOHBIMHU TpPEIMETaMU, MOTHBHPOBATh
UCTIOJIb30BaTh ONPEACICHUS TEeOMETPUYECKHX (UTYp W TIOHATHHA, JEMOHCTPUPOBATH MPUMEHEHHE
MOJy9eHHBIX YMEHHH B (U3WKE W TEXHHWKE. OJTH CBS3M HamOoyee SPKO BUAHBI B TeMax «BekTopsi»,
«TpuroHoMeTpuIecKue COOTHOIIEHUs», «Merton koopauHat» u «Teopema [Inudaropar.

VYueOubiii kypc «l'eomerpusi» BKIIOYAET CJICAYIOIIME OCHOBHBIE pa3Aeibl  COJAEP)KAHUS:
«[eomerpuueckue GUrypsl W UX CBOMCTBa», «lI3MepeHHEe TEOMETPHYSCKHX BEIMYHHY, <«JleKapTOBHI
KOOPJMHATHI Ha TUIOCKOCTHY, «BekToph», «/IBmkenus miockoctny, «[Ipeodpa3oBanus mopo0us».

CopeprkaHue npegmeta «MaTemaTuKa» genuTtca Ha ABe cocTasasaowme: 1) anrebpa; 2) reometpus. CopgeprkaHue
npeameta «Anrebpa» peanusyetrca Ha yraybneHHom ypoBHe. O6pas3oBaTefibHbI MPOLECC CTPOUTCA C
MCMOJ/Ib30BAaHNEM TEXHOJIOTUWN KOHLLEHTPUPOBAHHOTO 0by4YeHUs (HeLe/lbHOE NOTrpy}KeHWe B NpegMeT), Ha U3yvyeHue
MaTeMaTUKN OTBOAMUTCA 9 MOTrpyKEeHUM B rod (TPU Norpy»KeHus no 22 vaca, WeCTb Norpy>KeHuii no 23 yaca). Takum
06pa3om, KOIMYECTBO YacoB B rog, cocTaBiseT 204 4acoB, YTO COOTBETCTBYET 6-TW Yaca B HEAENIO.

PacnpeneneHve 4acoB Ha anrebpy u reomeTpuio:

lnorp. |2norp. |3norp. |4norp. | 5norp. | 6norp. | 7norp. | 8 norp. | 9 morp. | Utoro B
rog/He
aento

anrebp | 22u. 22y. 22u. - - 23 - 23y 23y 1354./4
a n y
Havana

aHanus

a

reomer | - - - 23y 23y - 23 - - 694./2y
pua

OcHOBbIBasACb Ha 0COBEHHOCTAX OpraHM3aLmmn obpasosaTesibHOro npouecca B MAQY «3KcnepuMeHTabHbI ULei
«Hay4yHo-0b6pa3oBaTe/ibHbI KOMMIEKC», CIEAYIOLLME MOJIOXKEHUA ONPEAENAIOT TEXHO/IOTUIO 06YYEHMA MaTeMaTHKE:

M3N10KeHNe maTepuana 7-9 Knaccos B TeYEHWE O4HOTO roaa;
TpOEeKpaTHOE MNOBTOPEHME Kypca 3a Nepuos, obyyeHnn Ha ypoBHE OCHOBHOrO obLiero o6pa3oBaHus;



u3yyeHne matepuasna MeTOLOM Hefe/IbHOTO NOTPyKeHUs (KOHLLEHTPUPOBAHHOE 0byyeHwe);
LLUIMPOKOE UCMOb30BaHWE B y4eOHOM MpoLecce B3auMoby4YeH s IULLEUCTOB.

Y4ebHbIli maTepuan NnporpamMmbl CrpynnmMpoBaH BOKPYT BEAYLLNX COAEPKATENbHbIX IMHWUIA, KaxAasn U3 KOTOpbIX
onpeaensier 1-2 610Ka eé coaepKaHus.

JleicTBUTEbHBIC YMCTIA:

Anrebpanyeckue BhIPAKCHHUS.

YpaBHeHus;

TexkcToBbIC 3a7a4H;

ONeMEeHThI TEOPUH BEPOSTHOCTH U KOMOWHATOPHKH;

[MocnenoBarebHOCTH. ApUpMETHUYECKAs U TeOMETPUYIECKas MOCIIEI0BATEIIEHOCTH;

. TI'eoMeTrpus Ha MIOCKOCTH.

Kaxkgblt 610K MaTepuana u3yyaetcs B TeYEHMEe OAHOro HeZeNbHOro MorpysKeHua (22-234.) n 3aBepluaercs

NV AW~

cyb660THMM 3ayeTom (2 yaca).

BbicTaBneHue oueHOK onpeaenserca MNonoxeHvem «O NpoBefeHUN NMPOMEKYTOUHOM aTTECTALMM YyUALLMXCA U
OCYLLECTB/IEHMUM TEKYLLEero KOHTpo/A wux ycneBaemoctu B MAQY «IKcnepuMMeHTaslbHbIA anuein  «HaydHo-

06pas3oBaTe/IbHbI KOMMNEKC»

YcnemHocTh 0CBOCHUST YUeOHOW MPOrpaMMEI TIo mpeAMeTy «MaremaTHka: anredpa U Hadajla aHallu3a;
reoMETpusA» ONPCACIIACTCA 10 HHTHI[CCXTI/I(SH.HHLHOIZ mMKaJIC ONCHUBAHUS C HCIIOJB30BAHUEM OCCATHYHBIX
Ipobeil, KOTopbIe 3aTeM MEPEBOIAATCS B OOIICTIPUHATYIO MATHOAIBHYIO IIKOJIbHYIO CUCTEMY B COOTBETCTBUU
CO clenyrolel TabnuIei:

Kmacc % bamn % bamn % bamn % bamn
YCBOGHHS | COOTB. | YCBOGHHWS | COOTB. | YCBOGHHS | COOTB. | YCBOSHHUS | COOTB.
MCHEe OTMETKE OTMETKE OTMETKE OTMETKE
«2» «3» «» «5»
7 40 0-1,9 40 2,0 55 2,8 70 3,5
8 50 0-2,4 50 2,5 65 33 80 4,0
9 60 0-2,9 60 3,0 75 3.8 90 4.5




COJEPKAHUE OBYUEHUA

Yucsia 1 BIYUCICHUSA

JlpoOu 0OBIKHOBEHHBIE U ICCATHIHBIE, IEPEXO OT OJHOHM (OpMBI 3anucu Apodeit k apyroii. [lorsTue
paIMOHATIFHOTO YHUCIa, 3alMCh, CPaBHEHUE, YIMOPSAOUYMBAHNE PAIMOHAIBHBIX YuCel. ApupMeTHIecKrue
JICWCTBUS C PAlMOHAIBHBIMYU YUCIIaMH. Pemenne 3aaad u3 peaabHON MPaKTUKKA HA YaCTH, HA IPOOHL.

CremneHb C HaTypaJbHBIM ITOKAa3aTEJEeM: OIpENelieHHe, NpeoOpa3oBaHWe BHIPAKEHHI Ha OCHOBE
OTIpEeNICHHs, 3alrCh OONBIIMX YHced. [IpoleHThl, 3amuch MPOLEHTOB B BUIE APOOM M JApOOH B BUIE
MPOLIEHTOB. TpH OCHOBHBIE 33J]a4X HA ITPOLIEHTHI, PEIICHUE 331a4 U3 PEATbHOM PAKTUKH.

[IprMeHeHne NMPU3HAKOB IETUMOCTH, PA3JI0KEHHE Ha MHOKUTEIN HATypaIbHBIX YHCEIL

PeanbHble 3aBUCMMOCTH, B TOM YKCIIe MpsiMasi 1 oOpaTHAast MPONOPLHUOHATIBHOCTH.

KBanpatHsiii koperp u3 yncina. [lorarue o6 wmppammoHaspHOM uucie. JlecaTudnble MpuOIMKEeHUS
upparmoHaIbHEIX umcen. CBoiicTBa apudMeTHYecKMX KBAJAPATHBIX KOpHEH M HMX NPUMEHEHHE K
npeoOpa30BaHMIO YUCIOBBIX BRIPAKCHUI U BEIYMCIICHUAM. J[efiCTBUTEIBHBIC YNCIIA.

Crenens ¢ LeibIM nokaszareneM u e€ cBoiicTsa. CTaHmapTHasI 3aIMCh YUCIA.

PanmonanpHble uyncia, MPpaLMOHAIBHBIE 4YKCA, KOHEYHBIE M OECKOHEYHBIE JECSITUYHBIE ApPOOH.
MHOKECTBO JIEHCTBUTEIBHBIX YHCET, IEHCTBUTEIbHBIC YHCIIA KaK OECKOHEYHBIC JECSITHYHBIC IPOOH.
B3anMHO OJHO3Ha4YHOE COOTBETCTBHE MEXKAY MHOKECTBOM JICMCTBUTENBHBIX YHCENT W KOOPAWHATHOU
MIPSMON.

CpaBHeHME NEHCTBUTENBHBIX YHCEIl, apU(PMETHIESCKUE ECHCTBUS C JEHCTBUTEIBHBIMH YUCIAMU.

Pa3zMepbl 00BEKTOB OKPYKAIOMIETO MUPA, IIIMTEIBHOCTD MPOIIECCOB B OKPYXKAIOIIEM MHUPE.

[IpubmmkEéHHoe 3HauYeHUE BENUYMHBI, TOYHOCTb NpuOmpKeHusi. Oxpyrienue uucen. llpukunka u
OIICHKA PE3YJIbTaTOB BEIYMCIICHN.

Auredpanyeckue BbIpaKeHUs!

IIepeMeHHBIE, YNCIOBOE 3HAYEHNE BBIPAKEHNA C MIEPEMEHHOMN. J[OMTyCTHMBIE 3HAYEHUS NTEPEMEHHBIX.
[IpencraBinenne 3aBHCHMOCTH MEXKIy BEIMYMHAMH B BUAE (GOpMYNbl. Beraucnenus mo Qopmynam.
[TpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUH, TOKISCTBEHHO PAaBHBIC BBHIPAKCHMUs, NPABUIIA MPEeoOpa3oBaHuUs
CYMM H MIPOU3BENICHU, IPaBUIIa PACKPBITHS CKOOOK U TIPUBEICHHS MTOJOOHBIX CIIaraeMBbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM TOKA3aTEIeM.

OpnousieHs! 1 MHOTOWIEHBL. CTenenb MHOTOUIeHa. Cll0)KeHUE, BRIYUTaHUE, YMHOKEHHE MHOTOUYJICHOB.
DopMysbl COKPAIEHHOTO YMHOKEHHUS: KBaAPAT CYMMBI M KBaJIpat pa3HOCTH. DPopMya pa3HOCTH KBaIpaTOB.
Pa3noskenne MHOTOYJIEHOB Ha MHOKHUTEIIH.

KBangpaThslii TpéxuieH, pa3okeHue KBaApaTHOTo TPEXUICHA Ha MHOKUTEIH.

Anrebpamueckass apoOb. OCHOBHOE CBOICTBO anreOpandeckoit apobu. CrokeHue, BBIYUTAHUE,
YMHO>KEHHE, JeJIeHHe anredpandeckux Apooeil. PanronanpHbie BRIpaKEHHS U UX IPeoOpa3oBaHue.

YpaBHemm 1 HEPpAaBEHCTBA

YpaBHeHHE, KOPEHb ypaBHEHMUS, [TpaBuJia MpeoOpa3oBaHus ypaBHEHUSI, PABHOCHIBHOCTb YPABHEHUH.



JInHeliHOE ypaBHEHME € OJHOW IEPEMEHHOM, YWCIO KOPHEW JIMHEWHOIO YpaBHEHHUs, pEIICHHE
NUHEHHBIX ypaBHeHUH. CocTaBleHHME YypaBHEHHMM 10 YCIIOBHIO 3ajaud. PemieHHe TEKCTOBBIX 3aAad C
MTOMOIIBIO YPaBHEHHUM.

JluHeliHOe ypaBHEHHE C IBYMsI TIEpEMEHHBIMU | ero rpaduk. CucremMa ABYX JIMHEWHBIX YpaBHEHUH ¢
JBYMsI IEpEMEHHBIMU. Pelrienue cuctem ypaBHeHH criocoO0M 1oicTaHOBKH. [IprMeps! pereHns TeKCTOBbIX

3a1a4 C IIOMOIIbIO CUCTEM ypaBHeHHﬁ.

KBagpatHoe ypaBHeHme, (QopMmyna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHHH, CBOASIINXCS K IMHEHHBIM U KBapaTHBIM. [IpocTeiimme n1poOHO-paioHaIbHBIE YPaBHEHHS.

I'paduueckast nHTEpIpPETALUs YPAaBHEHUN C JBYMS TIEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpaBHEHHH C
JIBYMs IIEpEMEHHBIMU. [I[prMepBI peleHus CHCTEM HETMHEWHBIX YpaBHEHUH € IBYMsI IEPEMEHHBIMH.

Penrenue TeKCTOBBIX 3a/1a4 aNre0pandeckuM CIiocoooM.

UucnoBele HEpaBEHCTBA M MX CBOWcTBA. HepaBeHCTBO ¢ ONHOM IepeMEHHOW. PaBHOCMIIBHOCTB
HepaBeHCTB. JIMHeliHble HEpaBeHCTBAa C OAHOM mMepeMeHHOH. CHCTEeMBbl JTMHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM.

JInnelinoe ypaBHeHue. Pemenne ypaBHEHNH, CBOJAIIMXCS K JIMHEHHBIM.

KangpaTtHoe ypaBHenue. Pemenne ypaBHeHUH, CBOASIINXCA K KBaApaTHBIM. BukBagpaTtHoe ypaBHEHHE.
[Ipumepsl perieHns: ypaBHEHUH TPEThEW U 4ETBEPTOH CTENEHEN pa3iIoKEHNEM Ha MHOXKHUTEIN.

Pemrenme qpoOHO-painOHANBHBIX YpaBHEHNN. Pelenne TeKCTOBBIX 331a4 anreOpandecKiuM METOI0M.

VYpaBHeHHE ¢ ByMsI IEPEeMEHHBIMH U ero Ipaduk. Pemenue cucrem ABYX JTUHEWHBIX YpaBHEHUH C
JIByMsI IEpEMEHHBIMU. PellieHne cuctemM AByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIHHENHOE, a JPYroe — BTOPOH
creneHu. ['padudaeckas HHTEpIPETALUS CUCTEMbI YpaBHEHUH C IBYMSI TIEPEMEHHBIMHU.

Penrenme TeKCTOBBIX 3a/1a4 aNre0pandeckuM CIiocoOoM.

HucnoBsle HEPABEHCTBA U UX CBOWCTBA.

Pemrenne nrHEMHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOM. PerieHune cucTeM JHHEMHBIX HEPABEHCTB C
omHoi mepemeHHoW. KBaaparnele HepaBeHcTBa. ['paduueckas WHTEpHpeTanuss HEPaBEHCTB M CHCTEM
HEPAaBEHCTB C JBYMS IEPEMEHHBIMH.

DyHKINH

Koopnunara touku Ha mnpsiMod. YuciaoBble NPOMEXKYTKH. PaccTosHue MeXAy ABYMs TOYKaMHU
KOOPJIMHATHOW IIPSIMOM.

[IpsimoyrosibHas cuctema koopauHat, ocu Ox u Oy. AbGcuucca U OpAMHATa TOYKM HA KOOPIMHATHON
wiockoctd. [Ipumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UTeHne rpauKoB peajbHBIX 3aBUCHMOCTEH.
[Monstne ¢ynkumu. I'padpuk ¢yaknun. CpoiictBa ¢ynkuumit. Jluneiinas ¢ynkuwms, e€ rpaduk. ['paduk
¢bynkun y = [x|. ['padmdeckoe pemienne IMHEHHBIX YPaBHECHUI U CHCTEM JIMHEHHBIX ypaBHEHUI.

[Monstrie ¢yaknuu. OOIACTh ONMPENCICHUS U MHOXKECTBO 3HaYeHHWU (yHkmuu. CrocoObl 3amaHus
byHKIHI.

I'padux ¢yaxmmun. Yrtenue cBoiictB ¢yHkmum mo e€ rpaduky. Ilpumeps rpadukoB QyHKIHIA,
OTpaKAIOMINX PEATHHBIE MPOIECCHI.



@OyHKIMH, ONMUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOTOPIMOHAIBHBIE 3aBUCHMOCTH, MX TpaduKu.
Oyukun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe pelneHne ypaBHEHHil i CHCTEM YPaBHCHHIA.

KBanparuunas ¢ynkims, e€ rpa¢puk u cBoiictBa. [lapabosia, KOOpAMHATH BEPIIMHBI TTapadoIbl, OCh
CUMMETpPHH TTapaloIIbL.

I'paduxu Gymxmmit: y =kx, y=kx +b, y=k/x, y = x3, y=x, y = [x| , i ux cBoiicTa.
Yucii0BbIe MOCIEI0BATEIHLHOCTH H MIPOTPECCHH

[ToHsiTHE YMCIIOBOH MOCIIEIOBATEIBHOCTH. 3aJaHHE TTOCIIEI0BATEIFHOCTH PEKYPPEHTHOHN (HOpMYIOi 1
(bopmyIoit n-ro dieHa.

Apudmerndeckas W TeoMeTpuueckas mnporpeccud. DopMyiel #-ro  dlicHa apuUMETHUCCKON W
FEOMETPUYECKON NPOrpecCuid, CyMMbI TIEPBBIX # YJICHOB.

N300paskeHne 4IeHOB apuPMETHIECKON U TEOMETPUIECKOM MPOTrpeccuii TOUKaMHu Ha KOOPAHHATHOM
IUIOCKOCTH. JIMHEWHBIN U SKCIOHEHIIUANBHBIN pocT. CI0XKHBIE IPOLICHTHI.

Havanensle noraTs reoMmerpun. Touka, mpsmasi, OTPE30K, JIiyd. YToJ. Buasl yrios. BepTukanbHele 1
CMEeXHBIE yribl. buccektprca yria. Jlomanas, MHOTOYyroiapHUK. [lapamiensHOCTE M NMEPIEHIUKYISIPHOCTD
MPSMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOM cuUMMeTpuu. llpumepsl cuMMETpuH B
OKPYKaroIlleM MHpE.

OcHOBHbBIE TOCTPOCHHUSI C TOMOLIBIO LUPKYIsl W JMHEHKH. TpeyroibHuK. BwicoTa, Menuana,
OuccekTpuca, X CBONCTBA.

PaBHOOepeHHbII 11 PAaBHOCTOPOHHUN TPEYroJbHUKH. HepaBeHCTBO TpeyrojbHUKA.
CBoiicTBa 1 IPU3HAKK paBHOOEAPEHHOTO TPEYroJdbHUKA. [Ipu3HaKy paBeHCTBA TPEYTOJILHUKOB.

CBoiicTBa W TpPU3HAKW MapaulesbHBIX MHpsiMbiXx. CyMMa yriioB TpeyrojbHHKAa. BHemHue yriiel
TPEYroJbHHKA.

[IpsimoyrosibHbIH TpeyroyibHUK. CBOMCTBO MEAUAaHBI MPSIMOYTOJIBHOTO TPEYrOJIbHHUKA, TPOBEAEHHON K
runotenyse. [Ipu3Haku paBeHCTBa MPAMOYTOJIBHBIX TPEYTOJBHAKOB. [IpAMOYroNBHBINA TPEYrOJBHUK C YIIIOM
B 30°.

HepaBencrsa B reoMmeTpun: HEPaBEeHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM, Teopema o
OonbieM yriie u 00JbLIeH CTOpOHE TpeyroiabHuKa. [lepneHauKysap 1 HaKJIIOHHAs!.

I'eomeTprueckoe MecTo TodeK. buccekTpuca yrila W CEpeIMHHBINA MEPIEHIUKYISIP K OTPE3Ky Kak
FEOMETPUIECKHE MECTA TOUEK.

OKpyXHOCTb U KpPYI, XOpJla M AUAMETp, UX CBOMCTBa. B3auMHOE pacnojiokeHHE OKPYXKHOCTH H
npsimoid. KacarenbHast u cexyiasi K OKpy>kHOCTH. OKpyXHOCTb, BIIMCAHHAS B YroJ1. BrincanHas u onvcanHas
OKPYKHOCTH TPEYTrOJIbHHKA.

UYerslpéxyronpHuku. [lapamrenorpamm, ero TpuU3HaKd W CBOWCTBA. YacTHBIE  Cllydad
MapaiesIorpaMMOB (TIPSIMOYTOJIBHUK, POMO, KBaapar), MX MPU3HAKW M CBOWCTBA. Tpamemus, paBHOOOKas
Tparienus, €€ CBOMCTBa U npu3Haky. [IpsMoyrosbHas Tpamnenus.



Meron ynBoeHnsa Meauansl. llenTpanmpHas cummerpus. Teopema @anmeca m  TeopeMa o
MPONOPIUOHAIBHBIX OTPE3KAX.

Cpennue TMHUU TPEYroJibHUKa U Tpanenuu. LlenTp macc TpeyrojabHUKa.

[Momo6ue TpeyroapHUKOB, Kodddumuent nogodus. [pusnaku nonobus tpeyronsHuKoB. [IpuMeHenne
101001l IPH PELICHNH PAKTUYECKUX 3a7au.

CpoiictBa momaneir reoMmerpuueckux ¢uryp. Dopmymsl IS IUIOMATH  TPEYrOJbHUKA,
napaienorpamMmma, pom0a u tpanenun. OTHOMEHHE TUIOIA/IEH 110 JOOHBIX HUTYD.

Brrauncrienne momaeii TpeyroIbHIKOB 1 MHOTOYTOJTBHUKOB Ha KJIETYaTOW Oymare.
Teopema [Tudaropa. [Ipumenenne Teopemsr [Tudaropa npu pemeHny MpaKTHYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHTE€HC OCTPOrOo  yrja MpsIMOYIOJbHOTrO  TpeyrosbHuka. OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKIEeCTBO. Tpuronomerpuyeckue pyHkuu yriaos B 30, 45 u 60°.

BrmcanHbele W HEHTpaJBHBIE YIUIBI, YTOJI MEXAY KacaTeJbHOW M XOPAOW. YTJBl MEXAY XOpJAaMH U
CEeKyIMMU. BrrcaHHbIE W OMMCAaHHBIE YETBIPEXYTOJPHUKH. B3aMMHOE PacmoJIOKEHHE IBYX OKPYKHOCTEM.
Kacanue oxpyxxnocreii. O01pne kacarenbHble K JByM OKPYXHOCTSIM.

Cunyc, kocunyc, Tanrerc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMYyIIbI
MIPUBEICHUS.

Pemrenne tpeyronpHuKoB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB. PelieHne npakTU4ecKuX 3a1ad ¢
HCIIOJIb30BAaHNEM TEOPEMBI KOCHHYCOB H TEOPEMBI CHHYCOB.

[IpeobpazoBanue moao6us. [Togo0ue COOTBETCTBEHHBIX JIEMEHTOR.

TeopeMa 0 poU3BENCHUN OTPE3KOB XOPII, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX, TEOpEMaA O
KBaJ[paTe KacaTeIbHOM.

Bekrop, anmmHa (MOIynb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHBOIOJIOKHO HAMNpaBlICHHbBIC
BEKTOPBI, KOJUITMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpaIlH HAJl BEKTOpamu. Pa3noskeHne BekTopa
[0 JBYM HEKOJUIMHeapHbIM BekropaM. Koopamnatel Bekropa. CkanspHOE MNPOU3BEICHUE BEKTOPOB,
MIPUMEHEHNE [Tl HAXOKICHHUSI IJINH U YIJIOB.

JlexapToBbl KOOpPAWHATBI Ha IUIOCKOCTH. YpPaBHEHUs NPSIMONM M OKPYKHOCTH B KOOpAMHATaXx,
MepeceyeHne OKPYKHOCTEN 1 MPSIMBIX. MeToT KOOpANHAT U €r0 PUMEHEHHE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKHA. JUTMHA OKPYXKHOCTH. ['paycHast 1 panuaHHas Mepa yriia, BEIYUCICHUE
JUIMH YT OKpykHOcTel. [Tnomanp kpyra, CeKTopa, CErMeHTa.

JIBIDKeHHSI TIJIOCKOCTH W BHYTPEHHHE CHMMETpUU GUryp (dJIeMEHTapHBIC TMPEICTABICHHS ).
[TapannmensHslil nepenoc. I1oBopoT.



IHJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOI'PAMMbBI YYEBHOI'O KYPCA
«Marematuka. Aareopa. 'eomerpus» HA YPOBHE OCHOBHOT'O OBLIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATbBI
JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBbI YIEOHOTO Kypca «Anredpay XapaKTepu3yroTCs:
1) naTpuoTHYecKkoe BOCIUTAHHUE:

NPOSBJICHUEM MHTEpPECa K MNPOUHUIOMY M HACTOSIIEMY POCCHUHUCKOM MAaTeMaTUKH, LEHHOCTHBIM
OTHOUICHUEM K JIOCTHXKCHHSIM POCCHMCKHX MaTE€MaTHUKOB M POCCUICKOW MAaTEMATHYECKOW IIKOJIbI, K
HCTOJIL30BaHUIO ATHX JIOCTHIKCHUH B IPYTMX HAYKax W MPUKIAIHBIX cepax;

2) rpamaIaHCKOC U TYXOBHO-HPAaBCTBCHHO€C BOCIIMTaAHHUE:

TOTOBHOCTBIO K BBITTOJIHCHUIO 00S13aHHOCTEH rpaskJjaHuHA W PeaJM3alliy €ro MpaB, MPEACTABICHHEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3MUHBIX CTPYKTYpP, SBJICHUH, MPOIEAYP TPaXKIaHCKOTO
oOrmiecTBa (HalpuUMep, BBIOOPHI, OTIPOCHI), TOTOBHOCTHIO K OOCYKICHHIO STHYCCKUX MPOOJIEM, CBA3aHHBIX C
MPaKTHYeCKUM ITPUMEHEHUEM TOCTHKEHUH HAYKH, 0CO3HAHUEM Ba)KHOCTH MOPATBHO-3THIECKUX MTPUHITUTIOB
B JICSITEIBHOCTH YYEHOTO;

3) TpyaoBoe BOCIMTAHUE:

YCTaHOBKOH Ha aKTUBHOE Y4acTHE B PEIICHUH MPAKTUYECKHUX 33]]a4 MATeMaTHIECKOW HaNlpaBJICHHOCTH,
OCO3HaHMWEM BAKHOCTH MaTEMaTHYECKOTO O0pa3oBaHUS HA TPOTSHKCHWH BCEH JKU3HU I YCIEITHOM
npo(ECCHOHANBHON JICATEIILHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIMBUIYAJbHON TpaeKTOpuyd OOpa30BaHUs M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB M 0OIIECTBEHHBIX MTOTPEOHOCTEH;

4) I3CTETHYECKOC BOCIIMTAHHE:

CTIIOCOOHOCTBIO K YMOITMOHATFHOMY U 3CTETHYECKOMY BOCIPUATHIO MaTEMATHIECKUX O0BEKTOB, 3a/1a4,
peLIEeHnH, pacCyKIACHNNH, YMEHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMUSL:

OpUEHTAalMel B AESITEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX NpPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YENOBEKa, MPUPOIBI M OOIIeCTBA, TOHUMAHUEM MaTeMaTHUeCKOW HayKH Kak
cepbl YeIOBEUYECKOH AESTENFHOCTH, JTAlOB €€ pa3BUTHS W 3HAYMMOCTH IS PAa3BUTHS IMBHJIM3ALNY,
OBJIAZICHUEM SI3BIKOM MAaTEeMAaTHMKHM M MaTeMaTHYeCKOH KyJIbTYypOW KaK CpPEIACTBOM IIO3HAHUS MHUPA,
OBJIaJICHAEM NPOCTENIINMY HABBIKAMH M CCIIEA0BATENBCKOM IESITEILHOCTH;

6) pusuveckoe BocnUTaHUHE, (POPMHPOBAHHUE KYJIbTYPbI 3/0POBbS W 3IMONHOHAJILHOIO
01aronoJy4us:

TOTOBHOCTBIO PUMEHATHh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECaX CBOETO 3I0POBbs, BENECHHUS 3J0POBOTO
o0pa3za *H3HHU (3A0pOBOE MUTAHKUE, COATAHCHPOBAHHBIN PEXKUM 3aHSATHI M OT/ABIXA, PETYIsIpHas puzndeckas
aKTHBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKA Pe(ICKCHH, TPU3HAHUEM CBOETO MPaBa Ha OIMIMOKY ¥ TAKOTO JKe
MpaBa JIPYyroro 4ejoBeKa;

7) 3K0JIOTHYECKOEe BOCIIUTAHME:
OpHeHTaHHeﬁ Ha NMPpUMEHCHUEC MAaTEMAaTUYCCKUX 3HAaHUH A p€HICHHUA 3a/la4 B O6HaCTI/I COXpaHHOCTHU

OKpYKarolllel cpe/ibl, TNIAHUPOBAHUS MOCTYIIKOB M OLEHKH UX BO3MOKHBIX MOCIIEACTBUM JIJIS1 OKpP yKArOIEH
Cpezbl, 0CO3HAHHEM TII00aTBHOTO XapaKTepa SKOJIOTUIECKAX MPOOIeM U IMyTeH MX pelIeHus;



8) ajanranvsa K USMEHAIOIHUMCH YCJI0BUAM couuaJbHOI u l'lpllpOL[HOﬁ Cpeabl:

TOTOBHOCTBIO K ):[GI‘/'ICTBI/IHM B YCJIOBHUAX HCOHpe,E[eJ'IéHHOCTI/I, TMOBBINICHUIO  YPOBHA cBOCH
KOMIIETCHTHOCTH 4Y€PE3 IMPAKTUYCCKYIO OCATCIBHOCTH, B TOM YHUCJIC YMCHHE YUYUTBCA Yy APYTHUX JIIOILCI;'I,
HpI/IO6peTaTB B COBMECTHOH ACATCIIbHOCTU HOBBIC 3HAHHW A, HABBIKHM Y KOMIICTCHIMU W3 OIIbITA AP YIUX;

HEOOXOIMMOCTBIO B ()OPMHPOBAHUU HOBBIX 3HAHWH, B TOM 4ucle (pOpMyIHpOBATH HIIEH, TOHSTHS,
THITOTE3bI 00 00BbEKTaX M SABJICHHUSIX, B TOM YUCIIC paHee HEM3BECTHBIX, 0CO3HABATH JE(HUIUTHI COOCTBEHHBIX
3HaHUHN U KOMIIETEHTHOCTEW, IIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYALMIO, BOCTIPUHUMATD CTPECCOBYIO CUTYAIHIO KaK BbI30B,
TpeOyroumii KOHTPMEp, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U ACHCTBHS, (POPMYIHPOBATh H OLICHHUBATH
PUCKH U TTOCIIENCTBUS, (HOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATHBI
Io3HaBaTebHBbIE YHUBEPCATbHbIE YUeOHbIE JeiicTBUS
Ba3oBble JJornueckue AeiicTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKH MAaTEMaTHYECKUX OOBEKTOB, TIOHATUH, OTHOIIICHHU I
MEXY TMOHATUAMHU, (POPMYIUPOBATL OINPEACICHUS MOHSATHN, YCTAaHABIMBATH CYIIECTBEHHBIM IMPU3HAK
KJIacCH(pUKAITUK, OCHOBAHUS I 000OIICHHS U CPAaBHEHUS, KPUTEPHUY ITPOBOAMMOTO aHATN3a;
BOCIIPHHUMATh, (OPMYIMPOBATH M MPEOOPa30BBIBATh CYXJICHUSA: YTBEPIAUTEIbHBIC W OTPHUIATEIbHEIC,
SIMHIYHBIC, YaCTHBIC U 00IIMe, YCIIOBHBIC;

BBISBJIATh MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W MNPOTHBOpeYUss B (akTax, JaHHBIX,
HaOJFOACHUSX U YTBEPIKICHUIX, IPEIaraTh KPUTEPUHU JUTSI BBISBIICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;
JIeTIaTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTHMKH, JCAYKTUBHBIX W HHAYKTUBHBIX YMO3AKIIOUCHUH,
YMO3aKIIIOUECHUH 0 aHAJIOTHH;

pa3bupaTh OKa3aTENhCTBA MATEMATHYECKUX YTBEPXKICHHUHN (MpsAMble W OT TMPOTHBHOTO), IIPOBOIUTH
CaMOCTOSITENIbHO HECJIOXKHBIC JOKa3aTelIbcTBA MaTeMaTHYeCKUX (DAKTOB, BBICTpaWBaTh apryMEHTAIIMIO,
MPUBOJIUTE TIPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS,

BBIOMpaTh Ccrioco0 perieHus ydyeOHOU 3amgaun (CpaBHUBATh HECKOJILKO BAapHAHTOB PEIICHUS, BHIOHPATH
Han0oJIee MOAXOIAIINN ¢ YIETOM CaMOCTOSITEIIFHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTelbCcKue AeiCTBHUA:

WCIIOJIb30BaTh BOTIPOCHI KaK KCCIIEMOBATCIILCKHI HWHCTPYMEHT TIO3HAHMS, (DOPMYIMPOBATH BOIPOCHI,
(¢ukcupylommMe MPOTHBOPEUHE, Mpo0IeMy, CaMOCTOSATEIBHO YCTaHABIMBAThH KMCKOMOE H JAHHOC,
(hOpMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATEL CBOIO MO3UIINI0, MHCHUE;

MTPOBOUTH [0 CAMOCTOSITSIILHO COCTABIICHHOMY TUTAHY HECJIOKHBIH 3KCTIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHKE
M0 YCTAHOBJICHHIO 0COOCHHOCTEH MaTeMaTHISCKOTO 00BEKTA, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOIA;
CaMOCTOSITENILbHO (HOPMYJIUPOBAaTh OOOOIICHUSI W BBIBOJBI 10 pPE3yJIbTaTaM TMPOBEAEHHOTO HAOJIOCHUS,
HCCIICJIOBAHMS, OTICHUBATH JIOCTOBEPHOCTD MOJYICHHBIX PE3YJIBTATOB, BEIBOJIOB U 0000IIICHHUH;
MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKKE BBIIBHTATh MPEAIMOJIOKECHUS O €r0 Pa3BUTHH B
HOBBIX YCJIOBHSX.

PaboTa c ungopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH HH(OPMAIINH, TAaHHBIX, HEOOXOANMBIX ISl PEIICHUS 3a/1a4H;
BHIOMpATh, aHAM3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIUIO PA3IUIHBIX BUIOB U
(hopM TpeICTaBICHUS;

BBIOMpaTh (OpMY TMpencTaBleHHs WHPOPMANMU ¥ WUTOCTPUPOBATH peEHIaeMble 3aadd CXeMaMH,
IrarpaMMaMi, HHOHM TpapuKoil M UX KOMOWHAIHAMUY;



OLICHUBATh HAAEKHOCTh HHPOPMAIIUH TI0 KPUTEPHSIM, MPEJI0KEHHBIM YIUTEIEM U CPOPMYITUPOBAHHBIM
CaMOCTOSITEIIEHO.

KOMMyHHKaTHBﬂble YHUBEpPCAJIbHbIC yqeﬁﬂue JefCTBUA:

BOCIIPHHUMATH U JOPMYJHPOBATH CYXKICHUS B COOTBETCTBUU C YCIIOBUSMU H IEJISIMH OOIICHHUS, SICHO, TOYHO,
CPaMOTHO BBIPAXKaTh CBOKD TOYKY 3PEHHSI B YCTHBIX M NMUCBMEHHBIX TEKCTAaX, AaBaTh MOSCHEHUS MO XOIY
pELICHUS 3a/1a4l, KOMMEHTHPOBATh MOJY4CHHBIN PE3YyIbTaT;

B X0JI¢ OOCYKJIEHUS 3a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOi TeMbl, IPOOJIEMBI, pelacMOol 3aauH,
BBICKA3bIBaTh UJICH, HALICJICHHBIC HA MTOMCK PEIICHUS, CONIOCTABISATh CBOU CYXKACHUA C CYKICHUSAMU JPYTrUX
YYaCTHUKOB JMajiora, oOHap y)KUBATh Pa3Indue U CXOJACTBO TIO3UIINN, B KOPPEKTHOH Gopme GopMymnpoBaTh
pa3HoIIacHsi, CBOY BO3PaXKCHUS;

NPEJICTABIATh PE3YJbTAThl PEHICHUS 3aadd, 3KCIECPUMEHTA, HUCCIECNOBAHUS, MPOCKTA, CAMOCTOSATEIBHO
BBIOMpATh POpMAT BBICTYIUICHUS C YIETOM 3aj1ad PE3CHTAINN U 0COOEHHOCTEH ayIuTOPUH;

MOHWMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIAMBHIYAJILHOW pa0OThI MPU PEIICHUH YIeOHBIX
MaTeMaTHYECKHUX 3a1a4;

MPUHUMATh 1I€Jb COBMECTHOW JICATCIILHOCTH, IUIAHUPOBATh OPTaHU3aIl[Mi0 COBMECTHON paboThI,
pacnpenenaTh BB paboT, JOTOBAPUBATHCS, 00CYXIATh MPOIECC U pe3ysIbTaT paboThl, 0000IIaTh MHCHHUS
HECKOJIbKHX JIOACH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYXIeHUs, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI U IpyTHE),
BBITIOJTHSITH CBOIO YaCTh PabOTHI ¥ KOOPIMHUPOBATH CBOU JICUCTBUSA C AP YTUMU WIICHAMU KOMaH IbI, OTICHUBATh
KauyecTBO CBOETO BKJaJa B OOMUH TPOAYKT IO KPUTEpHSIM, CHOPMYIMPOBAHHBIM YJdaCTHUKAMU
B3aNMMOJECHCTBHS.

PeryasiTuBHBIE yHHBepcaJbHbIEe Y4eOHbIe AeiicTBUSA
Camoopranuszaunus:
CaMOCTOSITENIHHO COCTABIATH TUIAaH, aJITOPUTM PEIICHHUS 3a1a49H (MM €r0 9acTh), BRIOMPATh CIOCO0 peIIeHUS
C yu4€TOM HMEIOLIMXCSl PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI pEIICHHA ¢ yIETOM HOBOM HH(pOpPMAaIINH.
CaMOKOHTPOJIb, SMOIUOHAIbHbII HHTENIEKT:
BIIAJICTh CIIOCO0AMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TpOIecca W pe3yinbraTa PEIIeHHs MaTeMaTH4ecKOi
3a7a4u;
NPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH PEIIEHUW 337a4d, BHOCHTH KOPPEKTHBHI B
JeSITeTbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAHICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE Pe3yJbTaTa JAesTeIbHOCTH MOCTABICHHON 1IENI U YCIOBUAM, OOBSICHITD MPUYHUHBI
TOCTHIKEHHS W HEOCTYKEHHS 111, HaXOAUTh OIIHOKY, 1aBaTh OICHKY MTPHOOPETEHHOMY OTIBITY.
HPEAMETHBIE PE3YJIbTATHI

K xon1ry o0ydenus B 7 kjacce 00 yqaronuiics MOIYIHUT CIEAYIOIINE TIPEIMETHBIE PEe3yIbTaThl:

Yucjaa 1 BbIYHUCIEHHUS

BeImosHATE, coueTast yCTHBIC U MTUCbMEHHBIE IPUEMBI, apU(PMETHIECKUE IEHCTBUS C PAMOHATBHBIMHU
YHUCJIAMHU.

HaxonuTh 3HAa4YeHHS YHCIOBBIX BBIPAXECHUH, NPUMEHITH PAa3HOOOpA3HBIE CIOCOOBI W TPUEMBI
BBIUMCIICHHS 3HAYCHUH IPOOHBIX BBIPAKECHUH, COIEPIKAIIIX OOBIKHOBEHHBIC U JICCSITUIHBIC IPOOH.

[lepexoauts OT OAHOW (OPMBI 3aMHCH YUCEN K IpYroi (mpeoOpa3oBHIBATH IECATUYHYIO APOObH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECITUIHYIO IPOOB).



CpaBHUBATb U YIOPSAOYUBATH PALIUOHAIBHBIC YHCIIA.
Oxpyriare yucia.

BoInoyHATE IPUKUAKY U OLICHKY PE3YJIbTaTa BhIUMCICHUN, OLIEHKY 3HaYCHUHN YHCIOBBIX BBIPAKECHUH.
BBINMOMHATE AEVCTBUSA CO CTEMEHAMH C HaTYpaIbHBIMH MOKA3aTEIMHU.

[IpuMeHsTh MPU3HAKK ACTUMOCTH, PA3JI0KEHIE HA MHOKUTENIM HATYPaIbHBIX YHUCE.

Pemrate  MpakTHUKO-OPUEHTHUPOBAHHBIE  3374a4M,  CBA3aHHBIE C  OTHOIICHHWEM  BEJIHWYHH,
MIPONOPIMOHAIBHOCTBIO BEJIMYWH, MPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YNBTATHl PEIICHUS 3a7a4 C YYETOM
OTpaHWYEHU, CBSI3aHHBIX CO CBOHCTBaMHU PAaCCMaTPUBAEMBIX OOHEKTOB.

AJredpanyeckue BbIpasKeHHs

Hcmonp30BaTh anreOpandecKyr0 TEPMUHOJIOTHIO M CUMBOIIUKY, IIPUMEHSTH €€ B MPOIlecce OCBOCHUS
yueOHOro Marepuarna.

HaXOI[I/ITB 3HAYCHU A 6YKB€HHLIX BBIpa)KeHI/Iﬁ IpU 3aJaHHBIX 3HAYCHUAX ITEPEMCHHBIX.

BremonaaTh npeo6pa30BaHH5{ EJIOTr0 BBIPpAXXCHHA B MHOI'OYJICH IPUBEACHHUEM HO,Z[O6HLIX cilaracMbIX,
PacKpBITHEM CKOOOK.

BBIMOMHATE YMHOJKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOYJIEHa HAa MHOTOYJIEH, NPUMEHSTH
(bopMyIBI KBagpaTa CyMMBI H KBapaTa pa3HOCTH.

Ocy1iecTBIATh Pa3I0kKEeHUE MHOTOWICHOB HA MHOXKUTENX C TIOMOIIIBIO BBIHECEHHSI 32 CKOOKH 001Iero
MHOHTEJS, TPYIIIHPOBKH CIaraeMbIX, IPUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKECHHS.

[TpumensTH TpeoOpa3oBaHUI MHOTOUJICHOB ISl PEIICHHS PA3JIMUHBIX 33a]ad U3 MAaTEeMaTHKH, CMEKHBIX
MIPEAMETOB, U3 PEATTbHON MPAKTUKH.

Hcmonp30BaTh CBOMCTBA CTENICHEH C HATYpaJIbHBIMU MOKA3aTEISIMU [T TPeoOpa30BaHuUs BRIPAKCHUH.
YpaBHeHHs U HepaBeHCTBA

Pemrate nuHENHBIE ypaBHEHUS ¢ OJHOW NMEPEMEHHOW, NMPUMEHSs MpaBUila MEPEXOAA OT HMCXOTHOTO
YpaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsATh, ABIAETCS JIM YUCIO KOPHEM YPABHEHHS.

[TpumensTH TpadmuecKue METO B! IPH PEIICHUH JIMHEWHBIX YPaBHEHUH U UX CHCTEM.

[loxOupare mnpuMepsl Nap 4YMCEN, ABISIOLIMXCS PELICHWEM JIMHEWHOTO YpPaBHEHUS C JBYMS
[IEpEMEHHBIMHU.

CTpouTh B KOOPAWHATHOHM IJIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C ABYMS IIE€PEMEHHBIMH,
MOJIB3YACh TPa(QUKOM, IPUBOANUTE IIPHMEPHI PEIICHHUS YPaBHEHUSI.

PemraTh cucTeMsl IBYX TMHEHHBIX YPAaBHEHUH C IBYMS TIEPEMEHHBIMH, B TOM YHCIIE TPAPHIESCKH.

CocTaBnsaTh U pelaTh JMHEHHOE YpaBHEHNE WIHM CUCTEMY JIMHEHHBIX yPaBHEHHH 1O YCIOBUIO 3a/1a4H,
WHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 337a4M ITOIYICHHBIA PE3YNIbTaT.

DYyHKU U



N300pakaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOUIME 33JaHHBIM KOOpIWHATAM, JydH,
OTPE3KHU, MHTEPBAJIBI, 3aIIMCHIBATH YHCIOBBIC TIPOMEKYTKH Ha alNreOpandecKoM sI3bIKe.

OTtMedarp B KOOPIMHATHOW IUIOCKOCTH TOYKH II0 3aJaHHBIM KOOpAWHATaM, CTPOHUTH TpapUKH
muHeHHBIX QyHkumid. Ctpouts rpaduk GyHKINM y = [X|.

OmnwuceiBaTh ¢ MOMOIIBIO (PYHKIMH W3BECTHBIE 3aBHCHMOCTH MEXKIY BEIHMYMHAMHU: CKOPOCTBH, BpEMS,
paccTosiHue, [1eHa, KOJIMYECTBO, CTOMMOCTD, POU3BOIUTENBHOCTD, BpeMsI, 00bEM pabOoTHI.

HaxonuTs 3Ha4eHNE (GYHKIMM 1O 3HAYCHUIO €€ apryMeHTa.

[Monumatpe rpaduueckuii Ccrmocod TpeacTaBiIeHHMs W aHamM3a WH(QOpMAlWMM, W3BIEKaTh U
MHTEPIPETHPOBATh HHYOPMAIHIO U3 TPAPHUKOB PEATbHBIX IPOIIECCOB U 3aBUCHMOCTEH.

PacrniosHaBaTh HW3y4eHHBIE TEOMETPUYECKHE (UTYpHI, OMPENEATh HX B3aMMHOE PpacCIOJIOKEHHE,
n300pakaTh TeOMETPUUECKUE (DUTYPHI, BBITIOJHATH YEPTEKU MO YCIOBHUIO 3a7auu. V3MepsaTh NMHEHHbIE U
YIJIOBBIE BEIMUMHBIL. Pemars 3a1a4y Ha BEIYUCIEHUE JUIMH OTPE3KOB U BEJIMYHH YITIOB.

Henath rpyOyt0 OIICHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHUH IMPEIMETOB B PEANbHON KU3HH, Pa3MEpOB
MPHUPOIHBIX 00BEKTOB. PazmmuaTh pasMepsl 3TUX 0OBEKTOB IO TOPSAKY BEITNIHHBL

CTpOI/ITB YEPTEKU K TCOMECTPUICCKUM 3alavdaM.

[Tonp30BaTECA MNpHU3HAKAMHU PABEHCTBA TPEYTOJBHHUKOB, HCIIONb30BaTh IPU3HAKK M CBOMICTBA
paBHOOEIPEHHBIX TPEYrOJbHUKOB MPU PELICHUH 33/aY.

HpOBO):[I/ITB JIOTUYECKHUE PACCYKIACHUA C UCITOJIB30BAHUEM I'COMETPHUICCKUX TCOPEM.

[Tonp30BaTECA NpPHU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYrOJBHHKOB, CBOWCTBOM MEIWAHBI,
MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHHHA T€OMETPUIECKHX 3aa4.

Onpenenste NapajuIeIbHOCTh NPSIMBIX C TOMOILIBIO YIJIOB, KOTOpPbIE O0Opa3yeT ¢ HUMHU CEeKyias.
Onpenensats napamiebHOCTb IPSIMBIX C TOMOLIBbIO PABEHCTBA PACCTOSIHUM OT TOUEK OJIHOM MPSIMOM 10 TOUYEK
JIPYrOM MPSMOM.

Pemarp 3aaun Ha KieTyaTon Oymare.

[IpoBoaNTH BBIYMCICHUS W HAXOAMTHb YUCIOBbICE U OYKBEHHBIC 3HAYEHUS YIJIOB B I€OMETPUYECKUX
3a7a4ax C WCIOJB30BAaHUEM CYMMBI VIJIOB TPEYTOJIBHUKOB W MHOTOYIOJIBHUKOB, CBOWMCTB YIJIOB,
00pa30BaHHBIX MIPU NEPECEUCHNUN JBYX MapauIeIbHbIX MPSAMBIX CEKyILel. PemaTs npakTuueckue 3a1a4u Ha
HaxO0KJCHHE YIJIOB.

Bnanerp moHsTMEM TI'€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPEAessiTh OHCCEKTPUCY yIria Hu
CepEeAVHHBIN MEPIEHANKYIISP K OTPE3KY KaK FEOMETPUUECKHE MECTA TOUEK.

DopMyIHpOBATH ONIPEAEIICHNS OKPYKHOCTH U KPyTa, XOpAbl U AUAMETPA OKPYKHOCTH, MOJIb30BATHCSA
HX CBOMCTBaMH. YMETh IPUMEHSATH 3TH CBOMCTBA MIPU PEIICHNH 3a/1a4.

BiageTe TOHATHEM ONMMCAaHHOM OKOJIO TPEYrOJIbHMKA OKPY/KHOCTH, YMETh HAXOAUTh €€ ILEHTP.
[Tonmp3oBaThCst (pakTamMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYroJbHUKA TIEPECEKAIOTCS B OJTHOM TOYKE, M O
TOM, 4TO CEpEINHHBIE EPIIEHINKYIAPBI K CTOPOHAM TPEYTOJIBHHKA MEPECEKAIOTCSA B OJHOU TOUKE.

BrageTs moHsATHEM KacaTeNbHONW K OKPYXHOCTH, IOJB30BATECSA TEOPEMOU O INMEPIEHIUKYIIPHOCTH
KacaTeJIbHOW U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUsI.



Ilons30BaThCs HpOCTGI;'IHIPIMPI T€OMETPUICCKMMU HEPpABCHCTBAMU, TIOHUMATh UX HpaKTI/I‘—IeCKI/Iﬁ CMBICII.

HpOBOIII/ITI) OCHOBHBIC TCOMETPUYIECCKUEC IMTOCTPOCHHA C ITIOMOLIBIO MUPKYJIA U JIMHEHKH.

K xon1y o0ydenus B 8 kiacce 00 yqaronuiicss MOMYIUT CISAYIOIINE IPEIMETHBIE PE3YIIbTaThI:
Ymncia v BbIYHCTICHUA

Hcnons30BaTh HadaJIbHBIE NPENCTABICHUS O MHOXECTBE ACHCTBUTENBHBIX UYHCEN I CpaBHEHUH,
OKPYTJICHHS ¥ BBIYMCIICHUN, N300pakaTh JeHCTBUTEIbHBIC YHCIIA TOUKAMHA Ha KOOPIAMHATHON NMPSMOH.

[TpumMeHsTH MOHATHE apU(PMETHIECKOTO KBAaJPATHOTO KOPHS, HAXOINUTh KBAIPAaTHBIE KOPHH, HCIOIB3YS
MpU HEOOXOAWMOCTH KaNbKYISITOP, BBIIOJHATH MPEoOpPa30BaHUS BBIPAKEHHM, COAEPIKALIUX KBaJpaTHBIC
KOpHH, UCIOJIb3ysl CBONCTBAa KOPHEN.

Hcnonb30BaTh 3amucy OOJBIIMX M MAJbIX YHCEN C TOMOIIBIO JASCITHYHBIX Apo0Oeh u CTeNeHel yucia
10.

AJredpanyeckue BbIpaKeHHs

HpI/IMeHSITB IOHATHC CTCIICHHM C LCJIIBIM II0KA3aTCJICM, BBIIIOJIHATH HpCO6p3.30BaHI/ISI BLIpa)KeHHﬁ,
coacpKanXx CTEIICHU C LCJIBIM ITOKa3aTCIICM.

BBIMONHATE TOXKIECTBEHHBIE IMPE0Opa30BaHMs pAlMOHAIBHBIX BBIPAKCHUH HA OCHOBE TIPABHII
JeWCTBUI HaJl MHOTOWICHAMH M alre0pandeckuMu IpoOsMH.

PacknanbiBaTh KBaJIpaTHBIA TPEXUIICH HA MHOXKHUTEIH.

[TpumensThs peoOpa3oBaHMS BRIPAKCHUHN IS PEIICHUS Pa3InYHBIX 33/1a4 U3 MaTeMaTHKU, CMEKHBIX
MIPEAMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHemm U HEPAaBCHCTBA

Pemars nuHeiiHble, KBaipaTHBIE YpaBHEHUS U PALIMOHAIIbHBIE YPABHEHHUS, CBOASILINECS K HUM, CHCTEMBI
JBYX ypaBHEHHH C ABYMSI IEPEMEHHBIMH.

IIpoBOAMTH IpOCTENIIINE NCCIENOBAHNS YPABHEHHI U CUCTEM YPAaBHEHHH, B TOM YHCIIE C IPUMEHEHUEM
rpaduuecKuX MpeacTaBiIeHuH (YCTaHABIMBATh, IMEET JI ypaBHEHHE UIIM CHCTEMa YPaBHEHUN PEIICHNU S, €CITH
HMMEET, TO CKOJIBKO, U TIpOYEe).

[lepexoauTh OT CIIOBECHOH (GOPMYIMPOBKM 3amadud K €€ anreOpamdeckod MOJAEId C MOMOIIBIO
COCTAaBJICHHUSI YPABHEHUS WIIM CUCTEMBI YPaBHEHUH, HHTEPIIPETHPOBATE B COOTBETCTBUM C KOHTEKCTOM 337a9H
MTOJy4CHHBIN pe3ynbTar.

IIprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB V11 CPaBHEHMS, OLIEHKH, PEIIATh JIMHEWHBIC HEPABEHCTBA
C OIHON TEepeMEHHOW W WX CHCTEMBI, JaBaTh TpaUUecKyl0 HIUTIOCTPALUI0 MHOXECTBA pEHICHUI
HEPaBEHCTBA, CHCTEMBI HEPABEHCTB.

DYyHKUI U
[TonnmaTh ¥ WCHONB30BaTh (DYHKIMOHAIBHBIE TOHATHS H S3BIK (TEPMHUHBL, CHMBOJIWYECKUE

0003HAYCHNS ), OTIPEIEISITh 3HaUYeHIE (PYHKITIH 110 3HAYSHHUIO apTyMEHTa, OTIPEIeNIsATh CBOUCTBA ()YHKIINH IO
e€ rpa¢uxy.



Ctpoutb rpap Ky AIEMEHTAPHBIX (YHKINI BHA:
y=k/x, y=x2, y=x3,y = x|, y = X, OIIHCEIBATH CBOICTBA YHCIOBOI (hYHKIMH TI0 e& rpaduKy.

Pacno3naBath OCHOBHEIC BU/IbI IfICTI;IpéXYTO.]'IBHI/IKOB, UX DJICMCHTHI, ITOJIB30BATHCA UX CBOMCTBaMH npu
pEeICHUN TCOMETPUICCKUX 3a1ad.

[IpumeHsTH CBOMCTBA TOUKH MEPECEUCHUS] MEIMaH TPEYroJbHHUKA (LIEHTpa Macc) B PELICHUH 3aad.

BirageTs noHATHEM CpeAHEN IMHUN TPEYTOJIBHUKA U TPAIICIINN, IPUMEHATh HX CBOMCTBA IIPU PELICHUU
reomeTpuyeckux 3aaad. [lomp3oBaTecs Teopemonn dameca M TEOPEMOW O MPOMOPLUMOHAIBHBIX OTpPE3Kax,
MIPUMEHATH UX IS PEIICHHs MPAKTUYECKUX 3a/1a4.

[TpuMeHsTH PHU3HAKK TTOI00HS TPEYrOJIbHUKOB B PEIICHUH T€OMETPUIESCKHX 3a]1ad.

[Tonmp3oBatecst Teopemoii [Tudaropa amst pemenns reoMeTpUIecKuX U MpakTHIeckuX 3a1a4. CTpouTth
MaTeMAaTHYECKYI0 MOJENb B IPAKTUUYECKHX 3a]adax, CaMOCTOSITENIBHO JelaThb 4YepTEX M HaXOIUTh

COOTBETCTBYIOIIUE JJIMHBI.

BJ'IB.,I[GTB IMOHATHAMU CHHYCA, KOCMHYCAa W TaHI'€HCa OCTPOTO YyIjia MPsMOYI'OJIbHOI'O TPCYroJIbHUKA.
Ilonp30BaThCS STUMU MOHITHSIMH T pEIICHUA IMPaKTUYCCKUX 3aj1a4.

Borauciath (pa3anyHBIME CIIOCOOAMH) TUIONIAb TPEYTOJIbHUKA W TUIOMIATH MHOTOYTOJBHBIX (QUTYD
(ToB3ysICh, TIIE HEOOXOAUMO, KATBKYISATOPOM). [IpUMEHSTh TOTydeHHbIE YMEHUS B MPAKTHIECKHX 3a/1a9ax.

Brnaners moHATHSAMH BOIUCAHHOTO U LEHTPAIBHOTO YIJIa, UCTIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIAX,
yriaax MeXIy XopAaMu (CeKYyIIMMH) U yIile MEKAY KacareJIbHOM U XOPAOH MPH PELICHUH FeOMETPUIECKUX

3a1ad.

Bragete TNOHATMEM  OMMCAHHOTO  YETBIPEXYTOJBHWKA, MNPUMEHATH CBOWCTBA  ONHCAHHOTO
YETBIPEXYTOJIbHUKA MIPY PELIEHUH 3a/a4.

[IpuMeHsTh mOTydeHHbIE 3HAHNS Ha MPAKTUKE — CTPOUTH MaTEeMaTHIECKUE MOJICIIH JIJIS 3a/1a4 PEaTbHOM
JKU3HU W TIPOBOJIUTH COOTBETCTBYIOIIME BBIYUCICHHUS C TMPUMEHCHHEM IOJO0US W TPUTOHOMETPUU
(TIONB3YACh, TJIe HEOOXOAMMO, KATBKYIISITOPOM).

K koHIy 00ydeHHs B 9 KJacce 00 yJaroHics MONIYYUT CIICAYIONINE TPEAMETHBIC PE3YIIbTaThI:

Yucia 1 BHIMUCIEHUSA

CpaBHUBATh U YIOPSAOYUBATH PALIMOHANBHBIE U UPPALMOHAIBHBIC YUCIIA.

BremmoaasaTs apI/I(i)MeTI/I‘ICCKI/IC I[GﬁCTBI/IH C paqMOHAaJIbHBIMU YHCJIaMH, COYE€TasA YCTHBIC U IMTMCbMCHHBIC
HpI/IéMBI, BBITIOJIHATH BBIYHUCIICHUA C UppalHOHAJIbHBIMHA YN CIIaMH.

Haxonute 3HaueHUs CTENEHEH ¢ MENBIMU MOKA3aTesIMU MU KOPHEM, BBIUMCIATH 3HAUEHUS YHCIOBBIX
BBIPAKCHUI.

Oxpyriare ACHCTBUTENbHBIE YHCIA, BBIIOJIHATH NPUKUIAKY pe3yJibTaTa BBIYUCICHUH, OLIEHKY
YHUCJIOBBIX BBIPAXKECHUH.

YpaBHeHm{ U HEPAaBCHCTBA

Pemrath nmHEiHBIE W KBapaTHBIC YpaBHEHUS, YPAaBHEHHUs, CBOSAIIMECS K HUM, NMPOCTEUIE TpOOHO-
panuoHasbHble YpaBHEHUS.



Pemarp cucrempl ABYX JTMHEHHBIX YPABHEHUH C IBYMsS IEPEMEHHBIMU M CHCTEMBI ABYX ypaBHEHHM, B
KOTOPBIX OJTHO YpaBHEHHUE HE SABISAETCS JINHEHHBIM.

Pemrath TEKCTOBBIE 3a7a4M ANTeOpanvdeckuM CHOCOOOM C TOMOINBIO COCTAaBJICHHS ypaBHEHHS WU
CUCTEMBI IBYX YPaBHEHHH C JBYMS NIEPEMEHHBIMMU.

[IpoBOAMTH IpOCTENIIINE NCCIETOBAHNS YPABHEHHUI U CUCTEM YPAaBHEHHM, B TOM YHCJIE C TPUMEHEHAEM
rpaduuecKuX MpeacTaBiIeHUH (YCTaHABIMBATh, IMEET JI ypaBHEHHE UIIM CHCTEMa YPaBHEHUN PEIICHNU S, €CITH

HMMEET, TO CKOJIBKO, U TIPOYEE).

Pemrate nuHElHbIE HEpaBEHCTBA, KBaJpaTHHIE HEPABEHCTBA, M300pakaTh PEUICHWE HEPaBEHCTB Ha
YU CIIOBOW MPSAMOM, 3aIIMCBIBATh PEMIEHUE C TIOMOIIBI0 CUMBOJIOB.

Pemrate cucTEMBI JMHEHMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIONINE KBaJpPaTHOE
HEPaBEHCTBO, M300pa)kaTh PEIICHNE CUCTEMbl HEPABEHCTB HAa YHCIOBOW MPSMOM, 3alMCHIBATH PEUICHUE C
[IOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA TP PEIICHUH Pa3IMYHBIX 3a4a4.

DYyHKU U

Pacro3naBath (QyHKIMH W3y4eHHBIX BUIOB. [lOKa3bIBaTh CXEMATHYECKH pACIOJIOKEHHE Ha
KOOpJAUHATHON TJIOCKOCTH rpauKoB byHKIHI
Buna:y = kx, y=kx +b, y=k/x,y =ax2 +bx +¢, y=x3,y= \x, y = |x|, B sasucumoctn or
3HAYCHUH KOA(PPHUINEHTOB, ONICHIBATH CBOMCTBA (DYHKITHI.

Crtpouth u M300pakaThb CXeMAaTHYEeCKH TrpaduKu KBAJAPATHYHBIX (DYHKIWH, ONHCHIBATH CBOWCTBA
KBaJpaTUYHBIX (PyHKIMI 1O MX rpadukam.

PacrniozHaBaTh KBaipaTHIHYIO (YHKIHIO 11O (hOpMyIie, IPUBOANUTE MPUMEPHI KBAIPATUIHBIX (DYHKIUI
U3 peATbHON KU3HH, (PU3UKHU, TEOMETPUH.

YucioBbIe MOCI€10BATEILHOCTH U MPOTPeccuu
PacrniozHaBaTh apu(pMETHIECKYIO M TEOMETPUIECKYIO0 TPOTPECCHU TP PA3HBIX CIOCO0aX 33 aHusl.

BBIMOHATE BEIYUCIIEHUS ¢ HCTIONB30BaHUEM (DOPMYIT N-TO WieHa apu(PMETHIECKON U TEOMETPUIECKON
MIPOTPECCHUI, CYMMBI TIEPBBIX N YJICHOB.

I/1306pa>1<aTL YJICHBI ITI0CJICA0OBATCIPHOCTH TOYKaMH Ha KOOpILHHaTHOﬁ IIJIOCKOCTH.

Pemrate 3aga4n, CBA3aHHBIE C YUCJIOBBIMU MOCIEA0BATENBHOCTAMH, B TOM YHCIE 3a1a4U U3 peaJbHOU
KHU3HH (C UCTIOIB30BAaHUEM KaIbKYIIATOPA, HU(PPOBBIX TEXHOJOTHIA).

3HaTh TPUTOHOMETPHIECKHE (DYHKIIMH OCTPBIX YIIIOB, HAXOIUTH C X MIOMOIIBIO PA3JIMYHBIC 3JIEMEHTHI
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA («PELICHUE MPSIMOYTOJbHBIX TPEYroiabHUKOB»). Haxoaute (¢ momoribio
KaJIbKYJISTOPA) AJIMHBL U YIIIbl U1 HETAOJMYHBIX 3HAYCHH.

Ilons30BaThCs (1)0pMYJ'IaMI/I IMPpUBEACHHUA KW OCHOBHBIM TPUTOHOMETPHUCCKHUM TOXICCTBOM JIA
HaXO0XICHUA COOTHOILICHUM MECKAY TPUTOHOMETPUICCKUMU BEJIIMUYUHAMMU.

Hcnons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOK/IEHU S Pa3JIMIHBIX DJIEMEHTOB TPEYTOJIbHUKA
(«peiieHne TPEyroabHUKOBY), MPUMEHSITh UX IPU PEIICHUH F€OMETPUYECKUX 3a/1ad.



Brnamers moHATHUSMU TpeoOpa3oBaHUs IMOJA00US, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX (UTYP.
[Tosb30BaThCSl CBOWCTBAMHU TI0I00US TIPOU3BOJILHBIX (DPUTYP, YMETh BBIUUCIATH JUIMHBI U HAXOJIUTh YTJIBI Y
moi00HBIX (uryp. [IprMeHATh CBOMCTBA MOJO0US B MPAKTHYECCKUX 337adyax. ¥YMETh MPUBOUTH PUMEPHI
MOTIOOHBIX (PUTYP B OKPYIKAFOIIIEM MHUPE.

[Tosmp30BaThCA TEOpEMaMU O MPOU3BEICHUU OTPE3KOB XOPHA, O MPOU3BEIACHUU OTPE3KOB CEKYILUHX, O
KBaJ[paTe KacaTeIbHOM.

[Tonmp30BaThCSI BEKTOpAaMH, IOHUMATh MX T€OMETPUYECKUH M (PU3MUYECKHIA CMBICI, MPUMEHSITh UX B
pEIIeHHH TEOMETPHYSCKHX M (hM3MYecKuX 3amad. [IpuMeHSATh CKaIIpHOE NMPOM3BEICHHE BEKTOPOB IS
HAXO0XJIEHUs JJIMH U YIJIOB.

Ilons30BaThCs METOAOM KOOPpAWHAT Ha IJIOCKOCTHU, NPUMCHATH €TI0 B PCIICHUN TCOMCTPHUYCCKHUX U
IMPAaKTUICCKUX 3a71a4.

Brnaners noHsATHAMY PaBUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, IJTMHBI YT OKPY>KHOCTH U
paaraHHOMN MepHI yIila, yMETh BBIUMCIATH IJIOLIAAb Kpyra v ero yacteil. [IpuMeHsTh nojiydeHHbIE yMEHUS B
MPaKTUYECKUX 3a/1a4ax.

HaxomuTh ocu (Wi IEHTPBI) CUMMETpUN (PUTYp, TPUMEHSTH JBHKEHHUS TUIOCKOCTH B TPOCTEHIIHMX
CITy4JasiX.

IIprMeHATH MOJTydEeHHBIE 3HAHUS Ha TPAKTHKE — CTPOUTH MAaTEMaTHYECKUE MOAEIIN JIJISI 3a/1a4 PEANbHOU
KU3HH W TIPOBOAMTH COOTBETCTBYIONIME BBIYUCICHHS C NMPUMEHEHHEM IOJ00HS W TPUTOHOMETPHUYECKHX
GbyHKIHI (MOJIB3YACH, TA€ HEOOXOIUMO, KATBKYISATOPOM).



IHOYPOYHOE IVTAHUPOBAHUE

No

YpOK
a

Pa3gesnibl, TeMbl YPOKOB NOTPYKEHUM

(Ha KaXXIbIH JCHD)

Kon-
BO
4acoB

Kont
poJib

OIeKTpOHHbIE
M poBbIe
obOpa3oBarenb
HBIE PECYpPCHI

1. JeiicTBuTenbHble yucaa. Crenenu. Kopuu.

22

HaTypanbHble, Uenble, paumoHabHble, UpPaLMOHabHbIe YMCAa.

MpusHaku genmmocTtu.

MepeBog Nepruoanyeckmx gpobeit B 06bIKHOBEHHbIE, U HA06OPOT.

PeweHue 3agau

AN S

CTeneHb € HAaTypa/ibHbIM NOKa3aTenem 1 e€ CBOMCTBA.

Bubsnoreka
LIOK
https://m.eds
oo.ru/7f4211
de

CTeneHb C LenbiM NoKasaTesiem 1 eé CBOMUCTBa.

Bubsnoreka
LJOK
https://m.eds
oo.ru/7f4354
a4

3anucb Yncna B CTaHOapPTHOM BUAae.

Bubauoreka
LIOK
https://m.eds
0o.ru/7f4360
98

PeweHune 3a4a4 Ha npumeHeHune CBOWCTB CTEMNEHMU.

Bubauoreka
LIOK
https://m.eds
oo.ru/7f435e
d6

PeweHune 3a4a4 Ha npumeHeHue CBOICTB CTEMNEeHMU.

Bubsnoreka
LJOK
https://m.eds
oo.ru/7f4359
9a

10.

KBagpaTHbIM KOPEHb U3 Yucha.

Bubauoreka
LIOK
https://m.eds
oo.ru/7f42d4
52

11.

ApndmeTnyeckunii KBaapaTHbIN KOPEeHb U ero CBOMCTBA.

Bubauoreka
LIOK
https://m.eds
oo.ru/7f42d8
62

12.

MpeobpasoBaHWe YMCNOBbIX BbIPAaXKEHUM, COAEPKALLMX KBaApaTHbIe
KOPHMW.

Bubauoreka
LIOK
https://m.eds
oo.ru/7f42dd
26

13.

BHeceHMe MHOXUTENA Nog, 3HaK KOpHA.

Bubauoreka
LIOK
https://m.eds
oo.ru/7f42de
d4

14.

BbIHeCeHMe MHOXNUTenNa n3-nog 3Haka KOpPHA.

Bubsnoreka
LIOK
https://m.eds




oo.ru/7f42e0

be
15. | KopeHb n-oi1 cTeneHu ns yucna. 1
16. | CBoWcTBa KOPHA H- CTeNeHU U3 ynucna. 1
17. | OnpeaeneHue cTeneHn ¢ paLMoOHaNbHbIM NOKa3aTenem. 1
18. | CBoWcTBa cTeneHu ¢ paumMoHabHbIM NOKa3aTenem. 1
19. | NMpeobpasoBaHue YMCNOBbIX BbIPAKEHUN, copepKaLLMX KBAaApaTHbIe 1
KOPHU 1 pauMOHas/IbHbIe CTENEHMN.
20. | NHamBuayanbHasa KOHCyNbTaLMA 1
21. | 3a4étHan paboTa no Teme «[eicTButenbHble Yncaa. CteneHn. KopHu.
22. | 3a4étHan paboTa no Teme «[eincTeutenbHble Yncna. CteneHn. KopHu.
2. Auare0paunyeckue BbIpajKeHHsI. 22
23. | Buabl BbipaxeHuii. bykBeHHble BbipaXKeHUA (BbipaXeHusa ¢ 1
nepemMeHHbIMK).
24. | AonycTtumble 3HaUeHNA NepemeHHbIX, BXOAALLMX B anrebpanyeckue 1
BbIparKeHUA.
25. | Yncnosoe 3HaueHne BYKBEHHOTO BbipaXKeHus. 1
26. | NMoAcTaHOBKa BbIPaX]eHWM BMECTO NepemeHHbIX. PaBeHCTBO 1 Bu6sinoTeka
BOYKBEHHbIX BbIPaXKEHUIA. L[OK
https://m.eds
oo.ru/7f4227
6e
27. | OaHouneHbl. [lencTsna ¢ HUMMN. 1 Bubsnoreka
LIOK
https://m.eds
oo.ru/7f4231
82
28. | MHorouneHbl. CnoeHue, BblYMTaHNE, YMHOMKEHNE MHOTOU/IEHOB. 1 Bu6sinoreka
LIOK
https://m.eds
oo.ru/7f422a
f2
29. | ®opmybl COKpPALLEHHOTO YMHOMKEHMUA. 1 Bubsirorexa
LIOK
https://m.eds
oo.ru/7f4246
4a
30. | TOXAEeCTBO, AOKA3aTE/IbCTBO TOXKAECTB. 1
31. | NMpeobpasosaHua BbipaxKeHWiA. 1
32. | MHorouneHbl c ogHoi nepemeHHoi. CTeneHb MHorovneHa. KopeHb 1
MHOTO4Y/1eHa.
33. | PasnoxeHune MHOrouneHa Ha MHOMKUTENN. 1 Bu6sinoTeka
LIOK
https://m.eds
oo.ru/7f4233
12
34. | BblHeceHne obuiero MHOXNTENA 33 CKOBKM BuGuoTexa
LIOK
https://m.eds
oo.ru/7f4237

fe




35.

MeTopn rpynnupoBKu.

Bubsnoreka
LIOK
https://m.eds
oo.ru/7f4239
de

36.

C nomoL,bto popmMya COKPALLEHHOTO YMHOXKEHMA.

Bubauoreka
LIOK
https://m.eds
oo.ru/7f42fd
38

37.

Pa3noeHne Ha MHOXWUTEIM METOAOM BblAe/IeHME NOJIHOTO
KBagpara.

38.

Anrebpanyeckan apobb.

Bubauoreka
LIOK
https://m.eds
oo.ru/7f4303
82

39.

LelicTBuA c anrebpanyeckumm 4pobammu.

Bubsnoreka
LJOK
https://m.eds
oo.ru/7f4308
eb

40.

PaunoHanbHble Bblpa*XeHnA

Bubsnoreka
LJOK
https://m.eds
oo.ru/7f4312
8c

41.

MpeobpasoBaHWe PaLMOHAIbHBIX BblpaXKeHUi

Bubsnoreka
LJOK
https://m.eds
oo.ru/7f4325
9c

42.

NHauBuayanbHble KOHCYNbTaUUMN,

43.

3aueTHas paboTa no Teme «Arebpanyeckme BbIParKEHUA.

44,

3ayeTHas paboTa no Teme «Anrebpanyeckme BbipaKeHUs ».

3. MOyHknuu. YpaBHeHHS U CUCTEMbI YPaBHeHHMIi.

22

45.

YpaBHeHMe ¢ 04HOM nepemMeHHON. KopeHb ypaBHeHuUs.

Bubauoreka
LIOK
https://m.eds
oo.ru/7f4204
82

46.

PaBHOCUbHbIE YpaBHEHUA. JIMHENHOE YpaBHEHWeE.

Bubauoreka
LIOK
https://m.eds
oo.ru/7f427c
32

47.

[ pobHO-NNHEeliHbIe YypaBHEHUA U METOAbI UX PELLEHUS.

48.

KesagpaTHoe ypaBHeHue: popmMyia KOpHEKN KBaapaTHOIO ypaBHEHMUS

Bubauoreka
LJOK
https://m.eds
oo.ru/7f42ee
la

49.

KBagpaTHbIM TpexyneH.

50.

PasnoxeHune KBa[gpaTHOro TpexysieHa Ha JINHEHbIE MHOXUTENN.

S1.

Teopema Buera.

Bubsnoreka
LIOK
https://m.eds




oo.ru/7f42fef

0
52. | Yucnosbie dyHKUmK. MoHATME YHKLUMK 1 €€ CBOICTB 1 Bubauoreka
LIOK
https://m.eds
oo.ru/7f41ea
24
53. | Ytenue rpadukos pyHKUMI 1 Bubauoreka
LIOK
https://m.eds
oo.ru/7f41ea
24
54. | NvuHelHas dyHKLMA y=kx+b, e€ cBolicTBa 1 rpaduk. 1 Bubsiorexa
LIOK
https://m.eds
oo.ru/7f4272
82
55. | NMocTpoeHue rpadpukos GyHKLMK 1 Bubnoreka
LIOK
https://m.eds
oo.ru/7f426d
le
56. | KycouHo-nuHelHble byHKUMN 1 bubanoreka
LIOK
https://m.eds
oo.ru/7f42a0
el
57. | Cuctema nnHeHbIX ypaBHEHU 1 Bubauoreka
LIOK
https://m.eds
oo.ru/7f4283
6C
58. | MeTogbl peweHMA CUCTEM JIMHEWHBIX YpPaBHEHWM C  AByMA 1 Bubnoreka
nepemeHHbIMU:  rpaduyecknii, NOACTAaHOBKM, anrebpanyeckoro oK
https://m.eds
CNoMeHns oo.ru/7f4284
de
59. | Cuctema HeNMHENHBIX YPaBHEHNU 1
60. | MeToapl pelweHna cuCTeM HeNMHEWHbIX YpPaBHEHUN C  ABYMA 1
nepemeHHbIMU:  rpaduyecknii, NOACTAaHOBKM, anrebpanyeckoro
CNOXKeHuA
61. | 3aZaum Ha NPoOLEHTbI (MPOCTbIE, CI0XKHbIE NMPOLEHTHI) 1
62. | PeweHune 3agay Ha cmecn 1 cnnasbl. PelueHne 3aaa4 Ha BbiCyLUMBAHMeE. 1
63. | 33a4M Ha NPOTAXKEHHOCTb Te. 1
64. | HoMBMayanbHble KOHCYAbBTaLUK 1
65. | 3adyeTHaa pabota no Teme «DYHKUMM. YPaBHEHWA U CUCTEMbI
YPaBHEHUN».
66. | 3auetHaa pabota no Teme «®PyHKUMW. YpaBHEHMA W CUCTEMbI
YPaBHEHUN».
4. T'eomeTpus. 23
67. | HayanbHble NOHATUA U TEOPEMbI FEOMETPUN. 1
68. | Yron. Mpamoit yron. OcTpble U Tynble Yrabl. 1 Bu6snorexa
LIOK

https://m.eds




00.ru/8866¢c5

c0
69. | B3aumHoe pacnonoxeHune npambix. Bu6sinoreka
LIOK
https://m.eds
00.ru/8866¢c3
ea
70. | BepTuKanbHble U CMeKHbIe yribl. BuccekTpuca yrna v ee CBOICTBa.
71. | Mpu3sHaku 1 cBOMCTBa NapanenbHOCTU NPAMbIX.
72. | MepneHAnKyNAap v HaKNOHHaA K NPAMON. PaccToAHKWe OT TOUKK A0
NPAMON, MexXay NapanienbHbIMU NPAMbBIMU.
73. | TpeyronbHuK. Buabl TpeyronbHUKOB.
74. | OCHOBHbIE NMHUM B TPEYrOJIbHUKE U UX CBOMCTBA.
75. | 3ameuyaTenbHble  TOYKM  TPEYroNbHUKA: TOYKM  MepeceyveHus
CepefuHHbIX NePNeHAMKYAAPOB, BUCCEKTPUC, MeANAH.
76. | Mpv3HaKkKM paBeHCTBa TPEYro/ibHUKOB. Bubsirorexa
LIOK
https://m.eds
00.ru/8866d
1fa
Bubsnoreka
LIOK
https://m.eds
00.ru/8866d
1fa
77. | 3aBUCMMOCTb MeXAy BeIMYMHAM CTOPOH M YI10B TPeyro/ibHUKa.
78. | PaBHObGenpeHHbIW  TPEyrofibHMK WX  CBOMCTBA W MPW3HaKMW. Bubnoreka
PaBHOCTOPOHHUIT TPEYrONbHUK. LIOK
https://m.eds
00.ru/8866d
6fa
79. | Teopema Mudaropa. bubnnoreka
LIOK
https://m.eds
00.ru/88675
918
80. | MpW3HaKM paBeHCTBA NPAMOYIrO/bHbIX TPEYrO/IbHUKOB. Bubnoreka
LIOK
https://m.eds
00.ru/8866e8
8e
81. | PeweHne NpAMOYronbHbIX TPEYroibHUKOB.
82. | CMHYC, KOCUHYC, TaHFeHC, KOTaHreHC OCTPOro yraa NpsAMOYroJisHOro Bubnoreka
TpeyronbHWKa u yrnos ot 0° go 180°; npuBeneHME K OCTPOMY Yray. oK
https://m.eds
00.ru/88675
d32
83. | OCHOBHble TPUrOHOMETPUYECKMNE TOXKAECTBA. Bubsinorexa
LIOK
https://m.eds
00.ru/88675f
44
84. | Teopema KocuHycos; Teopema cMHycOB Bu6sinoTeka
LIOK
https://m.eds
oo.ru/8al433

6¢




85. | Mpumepbl X NPUMEHEHUA ANA BBIYUCIEHUA 3/IEMEHTOB TPEYro/ibHMUKa. 1 Bu6sorexka
LIOK
https://m.eds
oo.ru/8al42a
c0
86. | MpakTnyeckoe NpUMmeHeHne TeopemM KOCUHYCOB U CUHYCOB 1
87. | UHAMBMAYyanbHble KOHCYIbTaLUM. 1
88. | 3auvetHas paborta no Teme «HauasbHble reomeTpuyeCKMe CBEAEHNUA.
TpeyronbHUKM».
89 | 3ayeTHaa paboTa no Teme «HayasbHble reomeTpuUyecKNe CBeAEHNA.
TpeyronbHUKM».
5. T'eomerpus. 23
90. | Momobue TpeyronbHUKOB; Ko3bbULMEHT Noa06US. 1 Bu6sinoTeka
LIOK
https://m.eds
00.ru/88673a
78
91. | Teopema Paneca. 1
92. | Mpw3HakM Nofo6Us TPEYroNbHUKOB. 1 Bubauoreka
LIOK
https://m.eds
00.ru/88673
bae
93. | Mpw3HakM Nofo06Us TPEYroNbHUKOB NPAKTUYECKME 3aa4n 1
94. | MHOroyrofbHUKK. BbinyK/ble MHOTOYro/IbHUKMU. 1
95. | CymMmMma yr/i0B BbINYK/I0r0 MHOTOYroNbHUKA. 1
06. | YeTbipexyronbHukK. 1
97. | Mapannenorpamm, ero CBOMCTBa 1 NPU3HAKW. 1 Bu6sinoTeka
LIOK
https://m.eds
00.ru/88671a
f2
08. | MpAMOYroNbHMK UX CBOMCTBA U NPU3HAKW. 1 Bu6sinoTeka
LIOK
https://m.eds
00.ru/88671
dea
99. | Pomb ero cBOWCTBa M NMPU3HAKMU. 1 Bubauoreka
LIOK
https://m.eds
00.ru/88671f
20
100. | KBagpat v ero cBOIMCTBa M NPU3HAKMW. 1 Bubauoreka
LIOK
https://m.eds
00.ru/88672
09c
101. | Tpaneuwma snapl. CpeaHAa AMHNA. CBOMCTBA M NPU3HAKM. 1 bubanoreka
LIOK
https://m.eds
00.ru/88672
52e
102. | Okpy»HOCTb M Kpyr. LleHTp, paguyc, amametp. 1 Bubnoreka
LIOK

https://m.eds




00.ru/88670e

9a
103. | Ayra, xopAa. 1 Bu6snoreka
LIOK
https://m.eds
00.ru/88670
800
104. | Cektop, cermeHT. 1
105. | AnunnHa okpyxHocTH, uncno * ; gavnHa gyru. 1 Bn6ﬁ18(;;rexa
https://m.eds
oo.ru/8al472
c8
106. | BnncaHHbIN yron 1 ero cBOMCTBa 1 Bubnoreka
LIOK
https://m.eds
oo.ru/8al415
b2
107. | LleHTpanbHbIl yron u ero cBOMCTBa 1 bubnuoreka
LIOK
https://m.eds
oo.ru/8al1419
40
108. | B3avmHoe pacnosioxkeHne NpsMon U OKPYKHOCTU, IBYX OKPYKHOCTEMN. 1
109. | CBOMCTBaA CEKYLLMX, KacaTeNbHbIX, XOPA. 1
110. | 'HavBuayanbHble KOHCyAbTaLMN. 1
111.| 3auetHaa pabota no Teme  «[ojobue  TPeyroNbHMKOB.
YeTbipexyrofibHUKU. OKPYKHOCTUY.
112. | 3auetHasa paboTa no Teme «logobue TpeyrosbHMKOB.
YeTbipexyrofibHUKU. OKPYKHOCTUY.
6. dynknuu. YpapHenus. CucreMbl HepaBeHCTB. 23
113. | Y4cnosble HEPABEHCTBA U UX CBOMCTBA 1
114. | /InHenHble HepaBeHCTBA C OA4HOM NEePEMEHHON U UX peLLeHune. 1 Bubsoreka
LIOK
https://m.eds
oo.ru/7f42c6
92
115. | Cuctembl IMHENHbIX HEPABEHCTB C OA4HOM NepeMEeHHON U UX peLleHne 1 Bubsoreka
LIOK
https://m.eds
oo.ru/7f42c9
e4
116. | Tpadurueckas uHTepnpeTaumusa HEpPaBEHCTB M CUCTEM HEPABEHCTB C
ABYMA NepemeHHbIMU
117. | PyHKLMA 0BpaTHOM NPONOPLMOHANIBHOCTH, €€ CBONCTBA U rpad UK. 1
118. | CteneHHble GyHKLMM C HAaTypasibHbIM MOKa3aTesiem, UX rpaduKu. 1
119. | TpadurKm PpyHKLUMIA: KOpeHb KBaAPaTHbIN, KOPEHb KYBUYECKMIA, MOaY/b. 1
120. | KBagpatnuHaa oyHKUMA, ee rpaduk, napabona. KoopanHaTbl BEPLMHDI 1
napabosibl, OCb CUMMETPUW.
121. | KBagpaTHbie HepaBeHCTBa. 1




122. | Npumepsl pelweHna HeMHEHbIX HEPaBEHCTB. 1
123. | MeTog uHTepBanos. 1
124. | CucTembl He NNHENHbBIX HEPABEHCTB C OJHOM NepemeHHOMN. 1
125. | PeweHune paumoHanbHbIX ypaBHEHWA. 1
126. | ApobHo-paLmoHaibHble ypaBHEHUS. 1 Bubsnoreka
LIOK
https://m.eds
0o.ru/7f43c9
b6
127. | 3agaum Ha ABUXKEHMe. 1
128. | 3agaum Ha pabory. 1
129. | 3apa4m Ha ABUMKEHME MO peKe. 1
130. | PeweHune apobHO-PaLMOHAIbHbIX HEPABEHCTB. 1
131. | PeweHune apobHO-paLMOHAIbHbIX HEPABEHCTB. 1
132. | PeweHune cuctem HepaBeHCTB 1
133. | UHAMBMAYanbHble KOHCYbTaLUM. 1
134.| 3avetHaa pabota no Teme «®yHKUMKU. YpaBHeHMA. Cuctembl
HepaBeHCTB».
135. | 3aueTHana paboTa no Teme «PyHKUMKU. YpaBHEHUA. CucTembl
HepaBeHCTB».
7. T'eomerpus 23
136. | MoHATHe 0 naowaam naockux euryp 1 Bubsiorexa
LIOK
https://m.eds
00.ru/88674
Sfe
137. | PaBHOCOCTaBneHHble U paBHOBeNUKME GUTYpPbI. 1
138. | Popmynbl, BbiparkatoLme NaoWaab TPEYroabHMKa. 1 Bubsirorexa
LIOK
https://m.eds
00.ru/88674
860
139. | Naowaab napannenorpamma, NPSMOYro/ibHWKa, pomba, KBazpaTa. 1 Bubsiorexa
LIOK
https://m.eds
00.ru/88674a
22
140. | Nnowaab Kpyra n NaowWaab CEKTOpa, CerMeHTa. 1
141. | Nnowaan duryp Ha KnetyaTor bymare. Maowaam nogobHbIx uryp 1
142. | BnncaHHble 1 onncaHHble MHOTOYTONbHUKN. 1 Bu6sinoTeka
LIOK
https://m.eds
oo.ru/8al416
d4
143. | MpaBuabHble MHOTOYrONbHUKN. 1
144. | BnucaHHble 1 onuncaHHble YeTblPexyroNbHUKKN 1 Gopmybl. 1 Bu6sinoTeka
LIOK

https://m.eds




oo.ru/8al416
d4

145.

OKpY»XHOCTb, BMMCAHHAA B TPEYrO/IbHUK U ONUCAHHAs OKOJI0
TPeyro/ibHWKa

Bubauoreka
LJOK
https://m.eds
00.ru/88670a
62
Bubauoreka
LJOK
https://m.eds
00.ru/88671
03e

146.

dopmybl pasmyca BMUCAHHOM B TPEYrO/IbHUK OKPYXKHOCTU

147.

BekTtop. lnvHa (moaynb) BeKTopa.

Bubauoreka
LIOK
https://m.eds
oo.ru/8a1449
60

148.

KoopauHaTbl BeKTOpa.

Bubauoreka
LIOK
https://m.eds
oo.ru/8al44f
be

149.

PaBeHCTBO BEKTOpPOB.

150.

Onepauuy Hag, BEKTOPAMU: YMHOXKEHME Ha YnCIO.

Bubauoreka
LJOK
https://m.eds
oo.ru/8al44a
8c

151.

Onepauuy Hag, BEKTOPAMU: C/IOXKEHME.

Bubauoreka
LIOK
https://m.eds
oo.ru/8al44d
52

152.

Onepauuy Hag, BEKTOPaMU: Pas/iokKeHMe.

153.

CKransipHOe Npou3BefieHNe BEKTOPOB.

Bubauoreka
LJOK
https://m.eds
oo.ru/8al453
9c

154.

Yron mexay BeKtopamm.

Bubauoreka
LJOK
https://m.eds
oo.ru/8al455
Oe

155.

FeomeTpuyeckme npeobpasosaHus.

Bubauoreka
LIOK
https://m.eds
oo.ru/8al147f
16

156.

NHauBuayanbHble KOHCYNbTaUUMN,

157.

3ayeTHas pabota no Teme «Mnowanb. BrnvcaHHble M ONUCaHHble
MHOTOYroIbHUKWU. BeKTOopbI».

158.

3ayeTHaa pabota no Teme «Mnowaab. BrnucaHHbie M onUcaHHble
MHOTOYroIbHUKWU. BeKTOopbI».

8. PeaabHasi MaTeMaTHKA.

23

159.

MpyMepbl peLleHnsa YpaBHEHWU BbICLLUMX CTENEeHEeN METOA0M




Pa3noXeHnA Ha MHOXUTenun

160. | MpvMepbl pelleHns ypaBHEHUI BbICLUUX CTEMEHEN METOAOM 3aMeHbI
nepemeHHbIX
161.| NMpvmepbl pelweHUs ypaBHEHUI BbICWUKUX CTeneHel KOMOBWHAUMA
MEeToZ08B
162. | MpaKTMKO-OpueHTUpoBaHHbIe 3aaa4m us Ord.
163. | MpaKTMKO-OpueHTUpoBaHHbIe 3aaa4m us Ord.
164. | YucnoBaa nocnepoBaTesbHOCTb. Cnocobbl  33faHMA  YMCNOBbIX Bubsoreka
nocneaosBaTesibHOCTEN. LOK
https://m.eds
oo.ru/7f43e6
c6
165. | ApndmeTtnueckan u reomeTpuyeckas Nporpeccum. Bu6sinoTeka
LIOK
https://m.eds
oo.ru/7f43ed
7e
166. | Popmynbl 0bLLero YneHa apudmMeTUYEeCcKon Nporpeccum BubanoTeka
LIOK
https://m.eds
oo.ru/7f43f0c
6
167. | ®opmynbl 0bLLETO YlEHA FTEOMETPUYECKON NpOorpeccum Bubnoreka
LIOK
https://m.eds
oo.ru/7f43f7
2e
168. | Cymmbl nepBbIX HECKOJ/IbKMX YIeHOB apndMeTUYECKOW Nporpeccum
169. | Cymmbl NepBbIX HECKOJIbKMX Y/IEHOB reOMEeTPUYECKONM Nporpeccmm
170. | BeckoHeuHo ybbIBatOLLLaA reOMeTpUYEcKas nporpeccus.
171. | Cymma 6eckoHe4vHO ybbiBatoLLEN FEOMETPUUECKOI NMPOrpeccum.
172. | XapakTepuctuyeckune cBONCTBa apuPpmeTnyecKoi nporpeccum.
173. | XapaKkTepucTuyeckme CBOMCTBA FeOMETPUYECKOM NMPOrpeccum.
174. | NoBTopeHue 0606LLeHME U cucTeMaTM3aLMA. [eACTBUTENbHbIE YMCAA.
175. | NoBTopeHue 0606LeHMe U cucTemaTusauus. MpPoLeHTbI, OTHOLLIEHUSA
nponopuun. YpaBHeHUs 1 HEPaBEHCTBA
176. | NosTopeHne obobuieHne wun cuctematmsauma. [peobpasosaHue
anrebpanyeckmnx BblparKeHUM, LOMNYCTUMbIE 3HAYEHUS
177. | NosTopeHne obobuieHne u cuctematmsauma. TeKCTOBble 3adaun, Bubioreka
AnrebpanyecKkuii cnocobbl peleHus LIOK
https://m.eds
oo.ru/7f443c
d4
178. | NosTopeHne obobuweHne u cucTemaTnsauma. TeKcToBble 3ajauv,
AnrebpanyecKkuii cnocobbl peleHus
179. | NHamBmayanbHbie KOHCynbTaLum.

180.

3ayeTHanA paboTa no Teme «PeasibHaa maTemaTuKa».




181. | 3auetHas pabota no Teme «PeasibHasa maTemaTuKa».
9. IIpakTukym no pemenuio 3agay. lloBropeHue u 23
000011IeHNE

182. | NosTopeHne u ob6obuweHne. Yucna U BblunucaeHuA. (3anwuce, 1
CPaBHEHUA, [eNcTBUA C AEWCTBUTE/IbHBIMM  YWUCAaMK, 4MC/I0Bas
npsmas)

183. | MosTopeHne wu ob6obuieHne. Yucna u BbluMCAEHUA. (NPOLLEHTBI, 1
OTHOLLEHMA NponopLun).

184. | NosTopeHue 1 0606 eHMe. Yucna u BoluMCEHNA (pelleHre 3aaa4 13 1
peanbHOM KU3HMW).

185. | NoBTopeHMe un  o06obuieHve.  Anrebpavyeckme  BblParKeHus. 1
MpeobpasoBaHue LeNbIX U APOOHO-PALMOHAIBHBIX BbIPAXKEHUN

186. | NoBTOpeHMe 1 0606weHne. Anrebpanyeckmne BbiparkeHuUs. 1
PasnokeHne Ha MHOXWUTENUN, B TOM YNC/IE U C UCMO/Ib30BAHUEM
bopmMyn COKPALLEHHOTO YMHOMKEHUSA

187. | NoBTopeHue n 0606ueHne. Anrebpandyeckue BbipaxkeHus. 1
PasnokeHne Ha MHOXWUTENMN, B TOM YNC/IE U C UCMO/Ib30BAHUEM
bopmMyn COKPALLEHHOTO YMHOMKEHUSA

188. | NoBTOpeHMe 1 0606LeHne. TeKCTOBbIE 3a4a4U. (peLleHme TEKCTOBbIX 1
3a/a4 apMOMETUYECKUM U aNirebpanyeckum MeToa0M)

189. | NoBTOpeHMe 1 0606uLeHUE. TEKCTOBbIE 3a4a4M. (peleHne TEKCTOBbIX 1
3a/a4 apMOMETUYECKUM U airebpanyeckum MeToa0M)

190. | NoBTopeHMe n 060bLeHne. TeKCToBbIE 3a4a4U. (peLleHme TEKCTOBbIX 1
3a/a4 apMOMETUYECKUM U arebpanyeckum MeToa0M)

191. | NosTopeHne wu o6o06weHne. PyHkuun. MoctpoeHne, ColicTBa 1
N3y4YeHHbIX QYHKLMM

192. | NoBTopeHve u o0606weHne. PyHKuMKW. [paduyeckoe peLleHue 1
YPaBHEHWUIN U NX CUCTEM.

193. | NoBTopeHve u o0606weHne. PyHKuMKU. [paduyeckoe peLieHue 1
YPABHEHWUIN U X CUCTEM

194. | NosTopeHune, ob60b6lieHNe, cucTemaTusauma 3HaHWA. W3mepeHune 1
reOMeTpUYECKMX BENNUYNH. TPeyrosbHUKK

195. MoBTopeHue, 0606LeHNE, cUCTEMATM3AUNA 3HAHMIA. [TapanienbHbie 1 1
nepneHauKyAsapHble NpsmMble

196. | NoBTopeHue, 0bobLieHMe, cucTemaTM3aumA 3HaHUIA. OKPYKHOCTb U 1
Kpyr. FeomeTpuyeckme NocTpoeHus. Yribl B OKPYKHOCTU

197. MeTtos  KOOpAMHAT nNpU  peWweHWn TreoMeTpUYecKux  3ajav, 1
NMPaKTUYECKMX 3aau

198. MeTton  KoOpAMHAT nNpU  peWweHWn TreoMeTpUYecKux  3ajav, 1
NMPaKTUYECKMX 333y

199. | NoBTopeHue, 0606LLEHNE, CUCTEMATM3ALMUA 3HAHUIA. 1




200. | MNosTopeHwue, 0606LLEHME, CUCTEMATUZALLMUA SHAHWIA. 1

201. | NosTopeHwue, 0606LLEHME, CUCTEMATUZALLUA SHAHWIA. 1
202. | UHamsuayanbHbie KOHCYNbTaLUN. 1
203. 3aueTHaa pabota no Teme «[MpakKTUKYM MO peleHuo 3agau. 1

MoBTOpeHMe u 0606LLEHME..

204. 3ayeTHan paboTa no Teme «MPaKTUKYM MO peLleHnto 3a4au. 1
MosTOpeHue n 0bobLieHMe.

YYEBHO-METOAUYECKOE OBECMEYEHME OBPA3OBATE/IbHOIO NPOLIECCA

LIM®POBbIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU MHTEPHET

bu6bauorteka L[OK https://m.edsoo.ru/

MATEPUANTbHO-TEXHUYECKOE OBECMEYEHUE OBPA3OBATE/IbHOIO MNPOLIECCA

YuyebHoe nomelieHne, mebenb B COOTBETCTBUM € TPpeboBaHUAMM CaHIKMH, HOYTOYK, NPOEKTOP C 3KpaHOM,
K/M1accHanA A,0cKa.

YYEBHOE OBOPYJOBAHUE

MnaHWeTbl ANA UHAVBUAYANBHON U FPYNNOBOW PaboTbl, y4EOHUKN 1 TETPAAN.

OBOPYAOBAHUE ANA NPOBEAEHNA NPAKTUYECKUX PABOT

Pabouve TeTpagm yyalmxcs, WKOAbHbIE MHAMBUAYANbHbIE NPUHAANEKHOCTM (PYYKM, KapaHaalwK, GaomacTepbl,
Ka/IbKyNATOP, IMHEMKA).

NPUNOKEHNE

UTorosas KOHTpONbHaA pabora

Bapuanr 1

1. Jns craHimid, yka3aHHBIX B Ta0JMIE, OTIPEAETNTE, KAKIMH IIU(ppaMu OHH 0003HAYECHBI Ha CXEMeE.

3anoyHuTe TaOIMILY, B OTBET 3alMIINTE 3 3aBojicKas
MOCJEI0BATENBHOCTD UeThipex upp. () O

Bocrounas

!

(\

/

@ l;dummmm \ﬂ /Q/



Cranunu Kuposckas Jlernsis banruiickas Hapsckas

Mugpor

Ha pucynke m3o0paxena cxema meTpo ropoma N. Cranmus Kuposckas CuHE#d BETKH pacmojioKeHa
MeXny craHimsmu Sl0nounas m 3aBozackas. Ecmm exarp 1o KoJbLeBOW JHMHHM (OHa uMeeT (opmy
OKPYKHOCTH), TO MOYKHO MOCJICZIOBATEIBHO MOTIACTh HA cTaHu SI0nounas, Bocrounas, Jletnss, [Tnomanmp
nmobenel, Mopckast. KpacHast BeTka mocinenoBaTellbHO BKITIOUYAeT B ce0s craHiuu banrtuiickas, bankoBckas,
Mopckas, Boctounas n Hapsckast.

2. bpuranga MeHSET penbChl Ha y9acTKe MEeXNy cTaHIMsIMUA Bocrounas n HapBckast pOTsSHKEHHOCTHIO
16,2 km. PaboThl Hauammce B moHenensHUK. Kax bl pabounii nenp 6puraaa mersiia mo 600 meTpos
penbscoB. 1o cyb6oTam 1 BOCKpECEHBSIM 3aMeHa PEIbCOB HE OCYMIECTBIIACH, HO MPOE3 1 OBbLIT 3aKPHIT J10
KOHIIa Bcero peMoHTa. CKOJIBKO JHEH OBLT 3aKPHIT MPOE31 MKy YKa3aHHBIMU CTAHIHSIMHA?

3. Tepputopus, HaxoAsIIAsICS BHYTPH KOJBIIEBOH JIMHUH, Ha3bIBAaeTCSI KUPOBCKUM TOPOJICKAM PAiOHOM.
Hatinure ero mmomasns S (B KMZ), €CJIM JJIMHA KOJIbIIeBOM BeTKH paBHa 70 kM. B oTBeTE yKakuTe 3HaUCHUE
BBIpKEHUS S * T

4. Haitnure paccrosiaue (B kM) Mexay cranuumsMu S0nounas u Kuposckast, ecin qnrHa CrHel BETKH
paBHa 48 km, paccrosiHue oT [1nomanu nodeast 10 Kuposckoit paBHO 28 KM, a OT 3aBOACKON 10
Abnounoit — 27 kM. Bee paccTosiHMs JaHBI 1O XKeNe3HO# 1opore.

5. HlxonpHUK ApTEM B CpelHEM B MECSI cOBepIaeT 45 moe3aok B MeTpo. JJst oruiaTel moe3g0K MOXXKHO
MOKYIIaTh pa3inyHble KapTOUKU. CTOMMOCTD OJIHOM MOE3KU AJISl pa3HbIX BUJOB KapTouek paszinuyHa. [lo
HCTEUCHHUH Mecsla ApTeM yeIeT U3 TopoJia U HEUCIIOIBF30BaHHbIE KapTOUKK OOHYIISIOTCS. Bo crobKo
pyoueit oboiinercst camblil eIIeBbIi BapuaHT?

KoanyecrBo noe3nok Croumocts KapTouku(pyo.) lonojJHuTeIbHbIE YCTI0BHSA

1 80 MIKOJBbHUKAM cKkuaka 15%
10 740 mKOJbHUKAM ckuaka 10%
30 2100 mKOoJbHUKaM ckuaka 10%
50 3200 HET
He orpannueno 4000 HET
5 1
6. Borunciure: 2 * 5

2

7. Kakomy U3 JaHHBIX IPOMEKYTKOB IPUHAJICKHUT YUCIIO 99
1)[0,1;0,2] 2)[0,2;0,3] 3)[0,3;0,4] 4) [0,4;0,5]

()t
5 a®
8. Haiinute 3HaueHVe BIpAXKEHUS mpu a = 3.

9. Haitnure xopenp ypaBHeHus (x +2)(—x+6)=0.

Ecnu ypaenenue umeem 60n1ee 00H020 KOpHs, 6 0OmEem 3anuuiume MeHbWUL U3 KOPHEU.



10. B copeBHOBaHMSX MO XyA0KECTBEHHO TMMHACTHKE yJacTBYIOT TpH TUMHAcTKH U3 Poccuu, Tpu
TUMHACTKH U3 YKpauHbl U YEThIpe TUMHACTKHU U3 benopyccuu. 11opstok BEICTYINIEHUH OTIPENENsAeTCS
xepeObeBKkoil. HaliiuTe BeposSTHOCTH TOTO, YTO TIEPBOM Oy/IeT BBICTyNaTh THIMHACTKA U3 Poccun.

y:ax2+bx~|—c

11. Haiigure 3nauenue b mo rpaduky GyHKIIIN "H300paKEHHOMY Ha PUCYHKE.

YA

0| 1 X

12. B ¢pupme «OX, mpokady!» CTOMMOCTH MOE3KN Ha TaKCH (B PyOJITX) pacCUUTHIBAETCA MO (hopmyrie

C=150+11-(z-5), rae t — JUIMTEIbHOCTh MOE3AKH, BEIpAKEHHAs B MUHYTaX (t>5). [Tons3ysce
9TOHN (OPMYIIOii, paCCUNTANTE CTOMMOCTH 15-MUHYTHON TOC3IKH.

13. Ha xakom puCyHKe n300paskeHO MHOKECTBO PEIICHII HepaBEHCTBA (

B omeeme yKascume Homep npaesujsibHoco eapuanmadad.

—_——— TS . > . ° > .
3 5 X 3 5 X 3 5 X 3 5 X
1) 2) 3) 4)

14. B amdureatpe 13 psino. B mepBom psay 17 MecT, a B K&KIAOM CIIEAYIONEM Ha 2 MecTa OOJIbIIE, UeM B
npensiaymeM. CKOJIBKO BCETO MECT B ampuTeatpe?

B
o )
15. 4 € B tpeyronsuuke ABC yron C pasen 90°, BC = 6,sinA = 0,3 Hajizure 4B.
A
B
]
16. Ha oxpyxHnoctu ¢ nearpom O oTMeueHbl TOUKU A U B Tak, 4To ZAOB =38 -JlmHa

MeHblIel n1yru AB pasaa 37. Halimute nnuHy OOJBINCH JTyTH.

17. OcHoBanus Tpaneuuu paBHbl 5 U 45, onHa U3 OOKOBBIX CTOPOH paBHA 13, a cUHYC yriia Mexny Hel u

OJHUM W3 OCHOBaHUM paBeH 5 HailinuTe nnomans Tpanemnuu.



18. Ha knetuaroii 6ymare ¢ pazmepom kieTkn 1x1 n3o0paxena ¢urypa. Haiinure ee
IO b.

19. Kakoe u3 cnenyromux yTBEpKACHUH BEPHO?
1) CmexHbIe yIibl BCEr/la paBHBbI.
2) Kaxxnast u3 OMCCEKTpUC paBHOOEIPEHHOTO TPEYTOJILHHUKA SBISIETCS €70 BHICOTOM.

3) CymecTByeT NpsSMOYTOJIBHUK, JUATOHATH KOTOPOTO B3aMMHO TTEPTICHANKYIISIPHEI.

20. U3 o1HO# TOUKH KpYrOBOW Tpacchl, AJIMHA KOTOPOH paBHA 6 KM, OJIHOBPEMEHHO B OJIHOM HAaIIPaBJICHUHU
CTapToBaJM J1Ba aBTOMOOMIISI. CKOPOCTH MEPBOTO aBTOMOOMIIS paBHa 77 KM/4, 1 uepe3 45 MUHYT mocie
CTapTa OH OTIepeall BTOpoil aBTOMOOMIIb Ha 01MH Kpyr. Haiiaure ckopocts Broporo aBToMoOmist. OTBeT
afTe B KM/4.

21. Umeercs nBa cinasa. [lepBeiit cogepxut 5% Hukens, BTopoit — 30% Hukens. M3 3Tux AByX CIuiaBoB
MOy4uIH TpeTuid craB Maccoit 200 kr, cogepxamuit 25% Hukena. Ha ckonpko KuiorpaMmMoB mMacca
MEPBOTO CIUIaBa OblJIa MEHBIIIE MACChl BTOPOTO?

22. Ioctpoiite rpapuk Gpynkiun Y — x|x| — [x] — 5x ‘OnpeienuTe, Npy KakKuX 3HAYEHUSX /711 IPSAMast

Y = Mymeer ¢ rpadKOM POBHO JIBE OOIIHE TOUKH.
(3P n8

—12 . 446 °
23. Cokpature apo0b X a4x

Bapuamnr 2

1. [ome3yschk onucaHnueM, onpeAeInTe, KaKUMHU IdpamMu Ha TTaHe 0003HAUYEHBI HAaCEICHHbBIE ITYHKTHI. B
OTBETE 3AMUIINTE MOJYICHHYIO ITOCIEI0BATEIBHOCTD YEThIPEX U }P.

Hacesnennbie nyHkThl I'aBpuioBka Ilepecsinknno Oabmanka UBaHoBKa

Hudpsr



MapuHa J1IeTOM OTABIXaeT y NeAYIIKA B nepeBHe VIBaHOBKH. B MATHUIlY OHM COOMpArOTCsS ChE3IUTh Ha
MammHe B ceno laBpunmoBka. M3 MBaHOBKH B [T T T T T T T T T T T 1A T T T T T T~
I'aBpuIOBKY MOYKHO IIpO€XaTh MO MPSIMOK TPYHTOBOM @’ T T T T T 1111 @ T 1 111 @
nopore. Ectb Gonmee mmvHHBIA MyTh moO mocce — | ENEEEEEERERNAEEEEEEE RN
yepe3 gaepeBHro  Ilepecbimkuno g0 gepesm | | |t o0 L L L1 | . .
Omnplianka, TI€ HYKHO TIOBEPHYTH TOA TPSAMBIM it fot ot gyttt et ‘ :
YIJIOM HAaNpaBOo Ha JpYyroe mIocce, Beaymee B 117 1 44 1 I
I'aBpunoBky. Ecte w Tpetut wapmpyr: B [ | | [ ] i MR I
IlepechinKMHE MOXHO  CBEPHYTb Ha INpPAMYIO | o
TPYHTOBYIO IOPOTY, KOTOpast MAET MUMO NPyaa MpsIMO | -
B ['aBpuIoBKy. HEEEEEEEEEEER RN

Ilo mocce Mapuna ¢ genymkoW eayr co | O B
CKOpOCTBIO 48 KM/4, a MO TIpyHTOBOH nopore — | | | T TTTTT1

25km/a. Ha 1mame  w300pakeHO  B3aUMHOE | | | ks | L\

pacrojoXXKeHHe HAaCeNeHHBIX IYHKTOB, cropoHa | . | . | . . L [ L L bbb d |

KaXI0M KJIETKH paBHA | KM. ;1@
|

2. CKOJIBKO KHWJIOMETPOB NpoenyT MapuHa ¢ IeIyLIKO#, €ClM OHHU MOEeNYT MO IIOCCE Yepe3 IEPEBHIO
Onbanky?

3. Haitnure paccrosiaue ot aepeBHr VBaHoBKH 10 cena ['aBpuiioBka no npsimoii. OTBET BbIpa3uTe B
KWJIOMETpax.

4. CKoJIbKO BPEMEHH 3aTpaTAT Ha Jopory MapuHa ¢ AeqymKoil, ecian OHM [oeayT CHavasa ;10
[lepecobinknHO, a 3aTEM CBEPHYT Ha TPYHTOBYIO JOPOTY, UAYLTYI0 MUMO nipyaa? OTBET BBIpAa3UTE B
MUHYTax.

5. Onpenenute, Ha KaKOW MapLIpyT MOTpeOyeTCs MEHbLIE BCETO BpeMeHHU. B oTBeTe ykaxure, CKOJIbKO
MHHYT OTPATAT Ha J0pory MapuHa ¢ AeIYIKOM, €CH MOEXyT 3TUM MAPIIPYTOM.

14 3

6. Brruucnure: 23 2

7. Ha xoopauHaTHO TpsIMOM OTMEUEHBI 9Hcia ¢ u ¢. Kakoe u3 cieayronmx yrBep K IeHU HEBEPHO?

I I
T T

0 pew]

-
-

Hec—a<0 2)ac>0 3)0<c+1<1 4)y—a>0

(V17 —=V3)(V1T+V3).

8. HaiinuTe 3HaueHNE BBIPAXKECHUS

f+f:6.

9. Peumte ypaBuenue 3 9

10. 13 1400 HOBBIX KapT maMsTH B cpenHeM 56 HencnpaBHbl. KakoBa BEpOSTHOCTH TOTO, UTO CIy4aitHO
BbIOpaHHAas KapTa NaMsITH cIpaBHa?

11. YcraHoBuTE COOTBETCTBHE MEXY rpadukamu HyHKIUI 1 HopMyrTaMu, KOTOPBIE MX 3a1aI0T.

A) b) B)



YA

=Y

2)

YA

|
y=—-=
X

0

=Y

YA

3))2:—)62—2

o™ 1.

=Y

4)y=\/)_c

Omeem yxasicume 6 uoe nocieooéamenvHocmu yugp 6e3 npobenos u 3ansmuix 8 YKaaHHom nopsioke

A B B

dd> si
G 1dp sino

Y
12. Ilmomane 9eTHIPEXyTroIbHUKA MOXKHO BBIYHCIIUTH 1O (PopMyIie 2 rae diu d2 — pansr
JaroHajei YeThIPEXyTrobHIKA, Ol — yroj MeXay AuaroHaasMu. [1oe3ysich 3TOH GopMyIioi, HalauTe

sino =
JUINHY TUArOHAIA d2,ecn di =9,

8,8 =56,25.

x+5)(x—2)<0.

13. Vkaxwure pemeHue HepaBeHCTBa(

>
X

T . e

1) 2) 3) 4)

14. Yacte nporpaMMbl TPEHUPOBOK ApCEHHS 3aKITI04aeTcs B Oere Ha OeroBoii nopoxkke. Ha mepsoit
TPEHUPOBKE HEOOX0aAUMO Oexath 15 MUHYT, Ha KaKIOW CIICIYIOIICH BpeMs MPOOCIKKN YBEINIHBACTCS HA 7
MHHYT. 32 CKOJIBKO TPEHUPOBOK APCEHUI MPOBEACT Ha OCTOBOM JOPOKKE B OOIICH CIOKHOCTH 2 "aca 25
MHHYT, €ClTi OyACT caenoBaTh nporpamme? (B oTBeTe yKakUTe TOJBKO YHCIIO.)

12V/3

15. BrIcoTa paBHOCTOPOHHETO TPEYTONBHUKA PAaBHA Hatigute cropony 3T0oro
TPEYTOJIbHUKA.
12 5
0
16. [IpssMOyroJIbHBIM TPEYTOJIBHUK C KaT€TaMu S ¢M H 12 cM BIIMCaH B OKPY>KHOCTb.

Uemy paBeH paanyc 3TOW OKPYKHOCTH?



7 B paBHOOeapeHHO Tpaneuuy OCHOBaHMS PaBHbBI 3 U 7, a OJJUH U3 YIII0OB MEXKAY
OOKOBOI1 CTOPOHOM M OCHOBaHHEM paBeH 45°. HaiiaguTe niomane Tpaneuuu.

18. Ha knetuaroii Oymare ¢ pazmepom kinetkn 1x1 n3obpasken tpeyronbHuk. Haiianre
€ro IUIOIIAb.

19. Kakoe u3 cneqyomux yTBep>KAeHUH BEPHO?

1) ITnomtans moboro mapauienorpaMMa paBHa MPOU3BEACHUIO JUTHH €r0 CTOPOH.

2) TpeyroyibHUK co cTopoHamu 1, 2, 4 cymiecTByeT.

3) OcHoBanus MO0 Tparenuy napamsieIbHbL.

B oTBere 3anmmmTe HOMEp BRIOPAHHOTO YTBEPIKICHHS.

20. VI3 o1HO# TOUKH KpYrOBOW Tpacchl, AJIMHA KOTOPOH paBHa 15 KM, OAHOBPEMEHHO B OJJHOM HampaBJjeHUU
cTapToBaM J1Ba aBTOMOOMIISI. CKOPOCTH IMEPBOTO aBTOMOOUIIS paBHa 85 KM/4, 1 uepe3 45 MUHYT mocie
CTapTa OH OTIepeXall BTOpoil aBToMOOWIIb Ha oAuH Kpyr. Haiiaure ckopocts Broporo aBToMoOmitst. OTBeT

IafTe B KM/4.

21. Mmeercs nBa ciuiasa. [lepseiii conepxkut 10% nuxens, BTopoit — 35% nukens. U3 aTux AByX crijiaBoB
MOIy4uJIH TpeTuid craB Maccoit 200 kr, cogepxamuit 25% Hukena. Ha ckonpko KuIorpaMmMoB mMacca
MEPBOTO CIUIaBa OblJIa MEHBIIIE MacChl BTOPOTO?

22. Hoctpoiite rpapuk Gpynkiun Y — x|x|[+3|x[ — 5x. OnpenenmTe, IPU KaKMX 3HAYECHUAX /71 TIpAMast
Y = M pmeer ¢ rpaduKOM POBHO JBE OOIIHE TOUKH.

(3x)3 - x7°

SO

23. Cokpature apo0b X
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