


Pabouas mporpaMma JaHHOTO Y4eOHOTO Kypca BHEYPOUHOM JESITEIbHOCTH pa3paboTaHa Ha OCHOBE

HOPMAaTHBHBIX JOKYMEHTOB:
®enepanbHblif 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii denepariumy
(cnocnenyrouMMyU U3MEHEHUAMN );-NIpHKa3 MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit
@eneparum ot 17.12.2010 Ne 1897 «O6yTBep)aeHNN QeaepaibHOro rocy1apCTBEHHOTO
00pa30BaTeIbHOIO CTaH1apTa OCHOBHOI'O 001Iero 00pa3oBaHus» (C MOCIEAYIOIIUMU
m3meHeHusiMu ) — nanee ®I'OC O0O0;-

[Ipukaza MunuctepctBa IlpocBemenusi Poccuiickoit @eaeparuun ot 16.11.2022 Neo 993
«O06yTBep)kIeHUHN (enepaabHOi 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O OOIIIEr0O
o0pa3oBaHMUsI»;

- [Ipuxa3 Munucrepcrsa npocsenieans Poccuiickoit denepanunu ot 30 centsiOpst 2022 1. Ne 874 «O6

yrBepxkaeHun [lopsiika pa3paboTku u yTBepxkaeHUs PenepanbHbIX OCHOBHBIX 0011€00pa30BaTeIbHBIX
MIPOrpaMM»
-Pabouas nporpamma Bocniutanust MBOY «Jlynunosckas OOI» Ne 107/01-02 ot 18.09.2023

Pazoen 1. Ilnanupyemule pe3ynvmamol 0C60EHUA RPOPAMMDbL Kypca

Jluunocmuwie pezyriomamel.

OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTh K CaMOPa3BUTHIO U
caM000pa30BaHUIO0 HA OCHOBE MOTHBAIIMHM K OOYYEHHUIO W TIO3HAHHUIO, OCO3HAHHOMY BHIOOpPY H
MOCTPOEHUIO JanbHeHIIel HHANBUAYAIbHON TpaeKTopuu 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU
B wmupe mpodeccuii U TPOPECCUOHANBHBIX TMPEANOYTCHUH, C YYETOM YCTOWYMBBIX
MO03HABATENLHBIX UHTEPECOB, a TAKXKE HA OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO OTHOLICHHS K
TpYyAYy.

®opMUpOBaHUE LETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAyKU U OOIIIECTBEHHON MPAKTUKU.
OcBoeHMe cOolMalIbHBIX HOPM, NTPaBUJI MOBEACHUS, posiel U (OpM COLUATbHON KU3HU.

Pa3Butre MopanbHOTrO CO3HaHUSI U KOMIIETEHTHOCTH B PEIICHUM MOpPAJIbHBIX MpoOJIeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (OPMHUPOBAHUS HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO
MOBEJEHUS, OCO3HAHHOIO U OTBETCTBEHHOTO OTHOLLIEHUS K HPABCTBEHHBIM MOCTYIIKAM.
dopMUpoBaHNE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIEHUU U COTPYAHUYECTRBE.
dopMupoBaHUE CIMOCOOHOCTH K ASMOITMOHAIBHOMY BOCIHPHUSTHIO MAareMaTUYeCKUX OOBEKTOB,
3a/1a4, peuIeHu i, pacCyKICHUN

Memanpeomemmuvle pe3ynomamul 00yueHus
Pecynamuenvie YY/[

o OTIpe/IENATh COOCTBEHHbIE MPOOIEMbl M MPUUYMHBI X BO3HMKHOBEHHUS IpU padoTe ¢
MaTeMaTHYEeCKUMU O0bEKTAMH;
o (bopMynupoBaTh COOCTBEHHBIE BEPCHU WM HPUMEHSTHh YK€ H3BECTHbIE (OPMBI U

METO/Ibl PEIICHUs] MaTeMaTH4eCKON MTpoOiemMbl, (HOPMYIHpPOBATh MPEANONOKEHUS U CTPOUTH
TUIOTE3bl OTHOCHUTCJIBHO pacCMarpuBacMoOro o0beKkTa Hu NpEeABOCXUIIATE PE3YIIbTAThI cBOen
y4eOHO-TT03HABATELHOU e TEIILHOCTH;

L OMpeACIATh IMYTHU OOCTHKCHHA ueneﬁ 1 B3BCHINBATH BO3MOXXHOCTHU pa3spClICHUA
OTIpe/IeTICHHBIX y4eOHO-TI03HABATEIbHBIX 33/1a4 B COOTBETCTBUU C OMPEICICHHBIMI KPUTEPUSIMU
1 33J1a4aMu;

o BBICTpanBaTh COOCTBEHHOE OOpa30BaTeIbHOE TMOAMPOCTPAHCTBO ISl pa3pelieHus
OTIpEeIETIEHHOTO KpyTa 3aja4, ONpeAeNsaTh U HAXOAUTh YCIOBHS Ui peaau3aluy Uei U MIaHOB
(camooOyueHue);

J CaMOCTOSITENIFHO BBIOMPATh CPEAM MPEATIOKEHHBIX pecypcoB Haubosee 3(hdeKkTuBHbIC
Y 3HAYMMBIE ITPH paboTe C ONMpeIeIeHHON MaTeMaTu4eCcKO MOJIEIBIO;
J YMETh COCTaBJIATH IUIAH Pa3pelieHus] OIPEACICHHOrO Kpyra 3aaad, HCIOIb3YA

pa3IMyHbIE CXEMBbI, PECYpPChl TMOCTPOEHHS JAHarpaMM, MEHTAJIBHBIX KapT, MO3BOJISIIOLIUX
IIPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHAJIN3 3a/1a4u;



. yMETh TJIAHUPOBaTh CBOM 00pa3oBaTelNbHBIA MapHIPYT, KOPPEKTUPOBATh U BHOCUTH
OTpe/eTICHHbIE W3MEHEHUsS, KAueCTBEHHO BIUSIONME HA KOHEUHBIH MPOIYKT yueOHO-
MO3HABATEIILHOU JIESITEIBbHOCTH;

. YMEHHUE KaYE€CTBEHHO COOTHOCHUTh CBOM JCHCTBHUSA C MPEIBKYIIAEMbIM UTOIOM y4eOHO-
MO3HABATEILHOU JCSITEILHOCTH MOCPEACTBOM KOHTPOJISI M TUIAHUPOBAHUS Y4eOHOTO Tpoliecca B
COOTBETCTBUH C H3MEHSIOIIMMUCS CUTYallMSIMH WU TPUMEHSIEMBIMH CpeICTBaMH U (popmamu
OpraHM3alfy COTPYIHUYECTBA, a TAK)KE WHIAUBHUIYaIbHON paOOThI HA YPOKE;

. yMEHHE OTOMPaTh COOTBETCTBYIOIINE CPEICTBA PeATM3AIINN PEIICHUS MaTeMaTHUECKUX
3a/1a4, TOAOMpaTh MHCTPYMEHTHI JUIsl OIICHMBAaHUS CBOEH Tpaekropuu B pabore ¢
MaTeMaTU4eCKUMU MOHIATHSAMUA W MOJICTISIMH;

Ho3nasamenvuvie YY/|

. YMEHHUE  OMNpEACHATh OCHOBOIOJATAKIIEe MOHATHE W MPOU3BOAMTH JOTHKO-
CTPYKTYpHBIM  aHaJiU3, OIpPEAENATh OCHOBHbIE NPU3HAKM W CBOMCTBA C TMOMOILIBIO
COOTBETCTBYIOIIMX CPEJICTB U UHCTPYMEHTOB;

. YMCHHE IPOBOANUTH KIACCU(PUKAINIO OOBEKTOB HA OCHOBE KPUTEPHEB, BBIICIATH
OCHOBHOE Ha (pOHE BTOPOCTEIIEHHBIX JTAHHBIX;

. YMEHHE TMPOBOIUTH JIOTHUECKOE pACCYXKICHHE B HAallpaBICHUH OT OOLIUX
3aKOHOMEPHOCTEW M3y4aeMOH 3aJ1a4d 1O YaCTHBIX PACCMOTPEHHUI;

. YMEHUE CTPOUTh JIOTUYECKUE PACCYXKICHUS Ha OCHOBE CHUCTEMHBIX CPaBHEHUMU
OCHOBHBIX KOMIIOHEHTOB H3y4a€MOI0 MaTr€MaTU4YeCKOIO paszzesia MM MOJENH, MOHATUS WU
KJIACCOB, BBIJICIISISI ONIPECIICHHBIE CYIIIECTBEHHBIC MPU3HAKU WU KPUTEPUH,

o YMEHUE  BBISBIATH, CTPOUTh  3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTHUHOCTH
COOTBETCTBYIOIIUX IIEMOYEK PACCYKIEHUN MPHU paboTe ¢ MAaTEeMaTHYCCKUMH 3aJauaMu, YMETh
MOAPOOHO M CXKATO MPEJACTABIATH JETATU3AIMI0 OCHOBHBIX KOMIIOHEHTOB IIPHU JI0Ka3aTelIbCTBE
MOHSTUM U COOTHOILICHUN Ha MaTeMaTHUYECKOM SI3BIKE;

. YMEHHUE OpPraHU30BbIBATh IMOUCK M BBIBISTH NPUYMHBI BO3HUKAIOLIUX MPOLECCOB,
SBIIEHUH, HanboJiee BEpOSITHHIE (DaKTOPBI, IO KOTOPHIM MaTeMaTHYECKUE MOJIETH M OOBEKTHI BEYT
ce0si 0 OMpEeNeICHHBIM JIOTHYECKUM 3aKOHaM, YMETh MPUBOAUTH MPHUUYUHHO-CIIEICTBEHHBIN
aHaJIU3 MOHATUH, CYKICHUN U MaTeMaTUYECKUX 3aKOHOB;

. YMEHUE CTPOUTHh MAaTeMaTUYeCKYI0 MOJENbh MPHU 3aJaHHOM YCJIOBHH, OOJaJarolieH
OTIPENICTICHHBIMH XapaKTePUCTUKAMH OOBEKTa TPHU HAJIMYUU OIPEACIICHHBIX KOMIIOHEHTOB
(bopMupYIOLIETOCs MPEANOIaraeMoro MOHITHS UITH SIBICHUS;

. YMEHHE  MEPEBOJUTh  TEKCTOBYHD  CTPYKTYPHO-CMBICJIOBYKD  COCTAaBIISIFOLIYIO
MaTeMaTHYeCKON 3a/1a4 Ha SI3bIK TPaQUUIECKOro OTOOPaKEHUsI - COCTABIEHUS MaTEMaTHYEeCKOU
MOJIENIN, COXPAHSIONIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTHKU;

J YMEHME 3a/1aBaTh IUIAH PElIEHUs MaTeMaTH4ecKol 3a7adu, peajin30BbIBaTh aAJITOPUTM
NEeHCTBUM Kak MOLIAroBOM MHCTPYKIUU JJISl pa3pelieHns yaueOHO-1103HaBaTeNIbHOM 3a/1a4H;

. YMEHHE CTPOUTH J10KA3aTENBCTBO METOIOM OT IPOTUBHOIO;

. ymeHue paboTtarh ¢ MPOOJEMHON CHUTyallMed, OCYIIECTBISATH 00pa30BaTeIbHBIN

mponecc nNoCpeacTBOM IMOMCKAa METOOOB U CII0CO00B paspeiicHuA 3aga4u, OMpPEACIIATh I'PaHUIIbL
CBOCTO O6p3.30BaTCJ'IBHOFO IMPOCTPaHCTBA,

o YMETb OPUEHTUPOBATHCS B TEKCTE, BBISBIISITH INIABHOE YCIIOBUE 3a/1aUl U yCTaHABINBATh
COOTHOUIEHHE PacCCMaTPUBAEMbIX OOBEKTOB;
. YMEHHUE IMepeBOUTh, WHTEPIPETHUPOBATH TEKCT B HHBIE (OPMBI TPEICTABICHUS

nH(OPMAIUU: CXEMBI, AHArPAMMBI, rpaduuecKkoe MpeACcTaBlIeHUE TaHHBIX;

Kommynuxamuenwvie YY/[

. yMeHHe paboTarh B KOMaHJe, ()OpPMUPOBAHHUE HABBIKOB COTPYIHHUYECTBA U y4eOHOTO
B3aMMOJICHCTBUS B YCIOBUSAX KOMAaH/IHOM UTPHI MIIK UHOU (DOPMBI B3aUMOJICHCTBHS;

J YMEHHUE paclpeAesaTh POJU U 3aJaud B paMKax 3aHsATHS, GOPMHUPYS TaKKe HABBIKH
OpPraHHU3aTOPCKOTO XapakTepa;

. YMEHHE OIEHUBATh MPABUILHOCTh COOCTBEHHBIX ICHCTBHIA, a TaKXkKe NEATEIbHOCTU
JIPYTUX YY4aCTHUKOB KOMaH/IbI;



. KOPPEKTHO, B paMKax 3aJad KOMMYHHMKaLUH, GOPMYIUPOBATh U OTCTAUBATh B3IVISIBI,
apryMEHTHPOBATh JIOBOJBI, BBIBOJBI, a TAK)KE BBIJIBUraTh KOHTPAPTYMEHTHI, HEOOXOAMMBIE IS
BBISIBJICHHS CUTYalluU yCIIeXa B PEIICHUHU TOM WJIM HHOW MaTeMaTH4eCKOH 3a1a4H;

o YMEHHE TIOJb30BAaThCSI MAaTeMaTHYeCKMMU TEPMHHAMHU [UIS  peLIeHUs ydeOHO-
[I03HABATEIbHBIX 3a/1a4, & TaKK€ CTPOUTb COOTBETCTBYIOLME PEYEBBIC BBICKA3bIBaHUS Ha
MaTEMaTU4YECKOM SI3bIKE JUIsl BBICTPAMBAHMS MaTEMATUYECKOM MOJEIIN;

. YMETh CTPOUTh MAaTeMaTUYE€CKHE MOJECIM C TOMOIIBI0  COOTBETCTBYIOIIETO
IPOrpaMMHOT0 00eCieYeHHs, CEPBUCOB CBOOOHOTO OTIAJIEHHOTO AOCTYIIA;
. YMETh TPaMOTHO M 4ETKO, cornacHo mpaBuiam odopmiienns KHMM-a OI'D 3aHocuTh

MOJIy4YEHHBIE PE3YNIBTAThl - OTBETHI.
IIpeomemnsie pezynvmamoi:

o (dbopMHpOBaHUE HABBHIKOB IOMCKA MAaTEMaTHUYECKOTO METONA, AJTOpUTMa M TIOMCKa
penieHus 3aj1auu B CTpykType 3anad OI'9;

o (bopMHpOBaHUE HABBIKA PEIICHHSI OTIPEICIICHHBIX THITOB 33]1a4 B CTPYKTYpe 3a1a4 OI'D;
. yMeHHe paboTarh ¢ TaOIUIlAMH, CO CXEMaMH, C TEKCTOBBIMH JIaHHBIMH; YMETh

peoOpa3oBhIBATh 3HAKM U CUMBOJIBI B JIOKA3aTeIbCTBAX M MPUMEHSEMBIX METOAX ISl PEIICHUS
o0pa3oBaTeIbHBIX 33134,

. YMEHUE TIPUBOJUTH B CHCTEMY, COIOCTaBIATh, O0OOIIATh ¥ aHAJIU3UPOBATH
MH(POPMAIIMOHHBIC KOMIIOHCHThI MaTeMaTHYECKOTO XapakTepa M yMEThb NPUMEHSTHh 3aKOHBI U
mpaBujia JJIsd pCICHUS KOHKPETHBIX 3a1a4,

. YMEHUE BBIJCIATh DIIABHYIO M M30BITOUHYIO MH(OPMAIIHIO, TIPOU3BOAUTE CMBICIIOBOE
CKaTHe MareMaTu4yeckuX (aKTOB, COBOKYIMHOCTH METOJOB W CIIOCOOOB DEIICHHS, YMETh
MPEICTABIATh B CIOBECHOH (hOpMe, MCHONB3Yys CXeMbl M pasziHyHble TaONMHUIbl, rpaduku u
JMarpaMMbl, KapThl MOHSATHA M KJIACTEPbl, OCHOBHBIC WICHU W IUIAH PEIICHUS TOW WJIM WHOU
MaTeMaTHYeCKOM 3a/1a4H.

Tpebosanus K ypoGHIO NOO20MOBKU Y4aAUUXCS
Harypanbnbie ynciaa. Ipoon. PannonajibHbie yncia
Buinycknux nayuumes:

o MIOHUMAaTh OCOOEHHOCTH JI€CATUUHON CUCTEMBI CUNCIIEHUS;

. OIIEpPUPOBATh MOHATHUAMHU, CBA3AHHBIMU C JE€TMMOCTBIO HATypaIbHbIX YUCE,;

. BBIp@)XaTh 4YMCJIAa B SKBUBAJIEHTHBIX (opMax, BbIOMpas Hanbosee MOIXOASIIYI0 B
3aBUCUMOCTH OT KOHKPETHOMN CUTYyaluu;

. CPaBHUBATH U YIOPAA0YUBATh PALIMOHAIIBHBIE YHUCIIA;

. BBIIIOJIHATH BBIUUCIIEHUS C PAllMOHAIIBHBIMY YHCIAMU, COYETast YCTHBIE U IUCbMEHHBIC
MIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KaJIbKYIATOPA;

. HCIIONIb30BaTh MOHATHS M YMEHUS, CBA3aHHBIE C IPONOPLUOHAIBHOCTHIO BEJIMYMH,

MPOLIEHTAMHU, B XOJE pEIlIeHUs MareMaTHYecKHX 3a/ad U 3a7ad M3 CMEXHBIX IPEIMETOB,
BBITIOJIHATH HECIIOKHBIE TPAKTUUECKHUE PACUETHI.

JeiicTBUTEILHBIC YMCJIA

Buinycknux nayuumcs:

® 1ICII0JIb30BaTh HAYAJIbHBIE MTPEJICTABICHUS O MHOKECTBE JICHCTBUTENBHBIX YHCET;

® OIEpUPOBATH NOHIATHEM KBaJIPATHOTO KOPHS, IPUMEHSTh €r0 B BHIYUCICHUSX.
AuredOpanveckue BbIpaKeHUs

Buinycknuxnayuumcsi:

® OIEPUPOBATH MOHATHSAMHU «TOXKIECTBO», «TOXKJIECTBEHHOE MPeo0pa3oBaHuey, peuaTh 3a1a4H,
coziepxaiie OyKBeHHbIe JaHHbIE; padoTaTh ¢ popMyliaMu;

® BBINOJIHATH MPEOOPA30BAHUS BBIPAKEHUN, COJIEPKAIIUX CTETIEHHU C IeJbIMU MOKa3aTeIs MU U
KBaJIpaTHbIe KOPHU;

® BBINOJIHATH TOXKJIECTBEHHbIE MPEOOPA30BaHNS PAIIIOHAIBHBIX BBIPAKEHUI HAa OCHOBE MPaBUII
NeWCTBUI HaJl MHOTOWICHAMH U alNreOpandecKuMu ApOOsIMHU;

® BBIIOJHATh PA3JIOKEHUE MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHust




Buvinycknux Haywumcs:

. pelaTb OCHOBHBIE BUbI PALIMOHAIBHBIX YPAaBHEHUN C OJHOW MEPEMEHHOU, CUCTEMBI
JIBYX YpPaBHEHMI C ABYMS IEpEMEHHBIMH;
° IIOHUMATh YPAaBHCHHUC KaK Ba)KHef/'II_HYIO MaTeMaTUYCCKYH0 MOACIIb IJI OIMMCAHUS U

W3YYCHHUS Pa3HOOOpa3HBIX peajbHBIX CHUTYyallMd, peliaTh TEKCTOBBIC 3aJa4d aNreOpandecKuM
METOZIOM;

° NPUMEHSITh  rpaduueckue TPeNCTaBICHHsS JUIsl  HMCCICIOBAaHUS  YPAaBHCHHIA,
HCCIIENIOBAHNS U PELICHUS CUCTEM YPABHEHUM C ABYMS [IEPEMEHHBIMU.
HepaBencrBa

Buinycknux nayuumecs:

® [IOHMMAarb W TIPUMEHATH TEPMHUHOJOTMIO U CHMBOJMKY, CBSI3aHHBIE C OTHOIICHHUEM
HEPABEHCTBA, CBOMCTBA YHMCIIOBBIX HEPABEHCTB;

e pelarh JUHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI; PEIIATh KBAaJpaTHbIC
HEpaBEHCTBA C OIIOPOH Ha rpaduuecKue NpeaACcTaBICHuUs.

OcHoBHbIE NOHATHA. HucH0BbIE PyHKIIUN

Buinycknux nayuumecs:

. NOHMMaTh W UCHOJIb30BaTh (YHKLUMOHAJIbHBIE MOHATHS U SA3bIK  (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHMUS);

. CTpPOUTh TpapUKU 3JIEMEHTapHBIX (QYHKIUI, HCClIeAoBaTh CBOWCTBA YHCIIOBBIX
(GyHKLMI Ha OCHOBE U3Y4EHUS MOBEIEHUS UX Tpa(UKOB;

J MOHMMATh (QYHKIUIO KaK BaKHEHINYI0 MareMaTH4ecKyl0 MOJIENb JJsi OIHCAHUS
IIPOLIECCOB U SIBJICHUM OKPYKAIOIIEr0 MUPA, IPUMEHATh (PYHKIIMOHAIBHBIHN SI3BIK JUIsl ONUCAHUS U
HCCIIEIOBaHUS 3aBUCUMOCTEN MeXy (PU3MUECKUMU BETMUNHAMM.

OnucarejbHasi CTATHCTHKA

Buinyckuux nayuumes:

® 1CII0JIb30BaTh MPOCTEHIINE CIOCOOBI PEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX.
Cay4aiinble cOObITHSI U BEPOSITHOCTH

BeinmyckHUK Hay4YnTCS

® HaxOJWUTh OTHOCHUTENIbHYIO YaCTOTY U BEPOSTHOCTH CIy4alfHOTO COOBITHSL.

Kom6unaropuka

o BbinmyckHUK Hay4yuTcs pemiarh KOMOMHATOpHBIE 3a/1aud HAa HAXOXKJEHHE YHCiIa 0ObEKTOB
WM KOMOMHAIU.

Harnsanas reomerpus

Buinyckuux nayuumes:

® pacrio3HaBaTh Ha YEPTEXkaxX, PUCYHKAX, MOJEISIX M B OKPYXKAIOIIEM MHpE IUIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKUE (PUTYPBI;

® pacro3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJIBHOTO Mapajuleenuneia, MpaBuIbHON UPaMU/IbI,
HWIMH]Ipa U KOHYCA;

® CTPOMTH Pa3BEPTKHU KyOa U MPSAMOYTOJILHOTO HapajieNenurnesa;

® OMpeneNnATh M0 JUHEHHBIM pazMepaM pa3BEPTKH GUTYpHI TMHEHHBIE pa3Mepbl caMoi (GUrypbl
1 Ha000pOT;

® BBIYHCIATH 00BEM MPSAMOYTOIBHOTO MapauieNenunesa.

I'eomerpuueckue purypsl

Buinycknux nayuumcs:

® T[I0JIb30BATHCS SI3BIKOM TE€OMETPUHU JUISl OMHCAHMs MPEIMETOB OKPY)KAIOIEro MHpa U MX
B3aMMHOI0 PACIIOJIOKEHUS;

® pacro3HaBaTh M H300pakaThb Ha 4YepTeXaxX M PUCYHKAX TeOMETpUYecKHe (GUIypbl M HX
KOH(UTypanuy;

® HaxOJWUTh 3HAYEHMsI JIJIMH JIMHEWHBIX 3JIEMEHTOB (UIYp U MX OTHOLICHHUS, FPATyCHYIO MEpY
yrioB oT 0° no 180°, mpuMeHss omnpeneseHus, CBOUCTBA M MPU3HAKU (QUTYpP U UX DIEMEHTOB,
oTHouIeHus Huryp (paBeHCTBO, MOA00HE, CHMMETPHUH, TTIOBOPOT, IMapajuIeIbHBIN TIEPEHOC);

® OIEpUPOBATh C HAYAJIBHBIMM IOHSATHSIMHM TPUTOHOMETPUU U BBIINOJHATH 3JEMEHTAPHBIC
orepauuy HaJ QyHKIUSIMHU YIJIOB;




e pemarh 33/1a4M Ha J0KA3aTeJIbCTBO, OMMPAsICh HA U3YUYEHHBIE CBOICTBA (PUTYp M OTHOILICHHUN
MEXIy HUMU U IIPUMEHSISI U3y4YEHHBIE METObI JOKA3aTEIIbCTB;

e pelarb HECIOXKHBIC 3a[1a4d Ha MIOCTPOEHUE, IIPUMEHSSA OCHOBHBIE aJITOPUTMBI IIOCTPOCHHUS C
IIOMOLIBIO LIUPKYJIS U JINHEUKH;

e pelarb NPOCTEHIINE ITITAHUMETPUIECKHE 3a1a4U B IIPOCTPAHCTBE.

HN3mepenue reoMmeTpuYeCKUX BeJTHYHH

Buinyckuux nayuumes:

o HCIIOJIB30BaTh CBOMCTBA U3MEPEHHUs JIUINH, IJIOIIAAEH U YIVIOB IIPH PELICHUH 3a1a4 Ha
HAaxO0XJICHHUE UIMHBI OTPE3Ka, IJIMHBI OKPYKHOCTH, JUIMHBI IYTH OKPYKHOCTH, TPagyCHON MEpHI

yria;

J BBIUUCIATh IUIOIIAAM TPEYrOJIbHUKOB, MPSIMOYIOJIbHUKOB, HapajuleJIOrpaMMOB,
Tparneuuii, KpyroB U CEKTOpOB;

J BBIUUCIIATH AJIUHY OKPY)KHOCTH, JUTMHY 1YTH OKPYKHOCTH;

J BBIUUCIIATh JUIMHBI JIMHEWHBIX 3JIEMEHTOB (PUTYp M WX YIVIBI, MCIOJB3YsS (OPMYIIBI
JUTMHBI OKPYKHOCTH U JJTUHBI JIYTH OKPYKHOCTH, ()OPMYJIBI TUTOIIAACH QUryp;

J pelarh 3a/1auu Ha JJ0Ka3aTeIbCTBO C UCIOIb30BaHUEM (OPMYI AJIUHBI OKPYKHOCTH U
JUIMHBI AYTU OKPYXHOCTH, (hopMmyi muiomanen ¢puryp;

o pelaTh MPaKTHYECKUE 3a]1auH, CBA3aHHbIE C HAXOXK/IEHUEM I€OMETPUUECKUX BEIMYHH
(ucnonb3ys Npu HEOOXOAUMOCTHU CIIPABOUYHUKH U TEXHUYECKUE CPECTBA).

Koopaunarsi

Buinycknux nayuumes:

® BBIUUCIATH JJIMHY OTPE3Ka I10 KOOPAMHATAM €r0 KOHIIOB; BBIYUCIIATH KOOPAUHATHI CEPEIUHBI
OTpe3Ka;

® CIOJb30BaTh KOOPAVMHATHBINA METOJ AJI1 U3YyYEHUSI CBOMCTB IIPSMBIX M OKPYKHOCTEH




Pa3gen 2. Cogepkanue Kypca

«IIpakTuKo-OpHeHTHPOBaHHbIE 3agaHus» OTpadoTka 3amad Ne 1-5 KUM OI'D.

Tabmuunoe W rpaduyeckoe MPEACTaBICHUE JAHHBIX, IJIAH M CXeMa, M3BJICUCHUE HYKHOU
unpopmaruu. U3MeHUYUBOCTb MPH U3MEpeHUsX. Pemaroiue npasuia. 3aKOHOMEPHOCTH B H3MEHUYUBBIX
BelIM4uHax. BeruucieHus u Hpeo6pa30BaHHe BCJIIMYHNH. I/ICCHGIIOBaHI/Ie HpOCTef/'II_HI/IX MaTeMaTNn4YCCKUux
MOJIEJEH.

«BblunciieHus1 1 npeodpazoBanus». Orpadorka 3a1ad Ne 6 KM OI'D.

eiicmeun ¢ namypanvHbiMu yuci1amu

CnoxeHre ¥ BBIYUTAHUE, KOMIIOHEHTBHI CIIOKCHHS U BBIUMTAHUS, CBS3b MEXKIYy HHUMH,
HAXOXJIEHUE CYMMbI M Pa3HOCTH, M3MEHEHHE CyMMbI M Pa3HOCTU NpPU W3MEHEHHH KOMIIOHEHTOB
CIIO’KEHUS U BBIYUTAHUSL.

YMHOKEHHUE U JIeJICHNEe, KOMIIOHEHTbI YMHO)KEHUS U ICJICHHUS, CBSA3b MEX1Yy HUMHU, YMHOXXCHHE
U CIIO)KEHHUE B CTOJIOUK, JIEJICHHE YTOJIKOM, TPOBEPKa Pe3yibTaTa ¢ MOMOIIBIO MPUKUAKU U 0OOPaTHOTO
NEUCTBUS.

Yucnosvle sviparxcenus

UmcnoBoe BBIpaKEHUE U €r0 3HAYCHHUE, MOPSIOK BHITOIHEHHS JEHCTBUH.

/lIpoou. Obviknosennwie Opoou

Hons, gactp, 1poOHOE ymcio, Apodsb. J{poOHOE ynciio Kak pe3ynbrar AeneHus. [IpaBuiabHbie U
HeTIpaBUJIbHBIE APOOH, CMEIIaHHas IpoOb (CMEIIaHHOE YHCIIO).

3anuch HATYpajJbHOTO YMCIIa B BHJIE JpoOM C 3aJaHHBIM 3HAMEHareleM, IpeoOpa3oBaHHE
CMEIIaHHOM IpoOU B HEMPaBUIBHYIO IPOObh U HA0OOPOT.

[TpuBenenue npobeii k obmemy 3HameHareno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxxeHre M BbIYMTAHHE OOBIKHOBEHHBIX IpOOei. YMHOXXEHHE U JesieHHe OOBIKHOBEHHBIX
Ipo0eit.

ApudmeTrnueckue IEHCTBUS CO CMEIIAHHBIMU IPOOSMHU.

Apudmernueckue 1eHCTBUS C TPOOHBIMU YHCIAMHU.

Cnocobwi payuonanuzayuy bI4UCIeHULl U UX NPUMEHeHUe NPU 8bINOIHEeHUU OelCmEUi.

Jecamuunsie Opoou

[TpeoOpa3oBaHue AECATUYHBIX ApoOei B 0ObIKHOBEHHBbIE. CpaBHEHME IECATHYHBIX IpOOeH.
CnoxeHne M BBIYMTAHHME JECATUYHBIX ApoOei. OKpyIeHue NecATUYHBIX ApoOel. YMHOXKEeHHE U
JeNICHUe JIeCATHUUHBIX ApoOeil. [Ipeobpasosanue o06bikHOGeHHbIX Opobell 6 Oecamuunvlie OpooOU.
Koneunvie u beckoneunvie oecsimuynvie Opoou.

Yucna. Payuonanwvhsie uucna

MHo)ecTBO paluoHaidbHBIX uuncen. CpaBHEHUE palMOHANBHBIX uwncen. JledcTBus c
panMoHaIbHBIMU YUCIaMu. [Ipedcmasnenue payuonanibHo20 YUcia 0ecamuyHou opoowio.

/Jlpoono-payuonanshuie gvlparxcenus

[TpeoOpa3oBanne ApOOHO-TMHEHHBIX BBIPAKEHHUM: CIIOKEHHE, YMHOXXEHHE, JIEJCHUE.
Aneebpauueckas opoow. Coxpawenue aneebpauveckux opoodeii. I[Ipusedenue aneebpauueckux opodeil K
obwemy 3namenamento. Jleicmeaus ¢ aneebpauiecKumu OpoosamMU: CI0HCeHUe, 8blYUmanue, yMHONICEeHUe,
oenenue, 8036e0eHue 8 CEneHb.

«/lefictBuTeIbHBIE YHcaa». OTpaboTka 3amay Ne 7 KUM OI'D.

Payuonanvnoie uucna

N300pakeHne ynceln Ha YUCI0BOM (KoopauHaTHOW) npsiMoii. CpaBHeHHeE yncen. Moynb yucna,
reoMeTpruyecKas UHTeprnpeTanus Moayis yncia. JlelcTBUs ¢ MOJOKUTENbHBIMA M OTPULATEIbHBIMU
quciiaMi. MHOKECTBO LIENIBIX YHCEI.

Koopounama mouku

OCHOBHBIE TIOHATHS, KOOPOUHAMHBLIL 1Y, PACCMOAHUE MexHcOy moykamu. Koopounamer mouxu.

Hppayuonanvnsie uucna

[TonsiTve MppaMOHAIBHOTO Ynciia. Pacrio3HaBaHMe HPpallMOHAIBHBIX YHCEI.

Mnooicecmeo deticmeumenbHbix Yuce.

«IIpeodpa3oBaHue ajiredpanyeckux BbipaxeHuit». Orpadotka 3amad Ne § KM OI'D
Hppayuonanvnvie uucna



IlonsiTe uppanMOHAIBLHOIO 4Yucia. Pacrno3HaBaHue HppanUOHAIBHBIX uHcel. I[Ipumepsl
JI0Ka3aTebCTB B anre0Ope. Jleiicmeus ¢ uppayuoHanbHuLMU YUCIAMU. YMHOdCEHUe, OelleHue, 6036e0eHUe
6 cmeneHb.

MHooicecmao OeticmeumenbHbIX Yucer.

«YpaBHeHMsA U HepaBeHcTBa». Otpabotka 3agad Ne 9 KM OI'D.

Pagencmea

Uucnosoe paBeHCTBO. CBOMCTBA YMCIIOBBIX paBEHCTB. PaBeHCTBO € IepeMEHHOM.

Ypaeuenusn

[TonsiTue ypaBHEHUS U KOpHsl ypaBHEHUA. [Ipedcmaenenue 0 pasHOCUNLHOCMU YDAGHEHUIL.
Obnacmo onpedenenus ypasreHust (001acms OONYCMUMbIX 3HAYEHUL NePeMeHHOl).

Juneiinoe ypasnenue u e2o KOpHu

Pemienne nuHelHbIX ypaBHEHUN. Jlunetinoe ypasHenue ¢ napamempom. Konuuecmeo ropmeti
JUHelHo20 ypasHenus. Pewenue nunelinvix ypasHenuii ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanparueie ypaBHeHms. HerosHble KBajpaTHbIe ypaBHEHHUs. JIMCKPHUMHHAHT KBaJIPaTHOTO
ypaBHeHus. @opMysa kopHel KBapaTHOTO ypaBHeHUs. Teopema Buema. Teopema, odpamuas meopeme
Buema. Penienue KBaipaTHbIX YpaBHEHUMN: HCIOJb30BaHUE (QOPMYIbI Il HAXOXKAECHUS KOpPHEH,
epaguueckull mMemoo peulenus, paziodceHue Ha MHOodNcumenu, noobop KOpHell C UCNONb308AHUEM
meopembl  Buema. Konuuecmeo KopHell K8aOpamHo20 YpAaGHeHUsi 6 3A6UCUMOCMU Om €20
ouckpumunanma. buxeadpammuvie ypagueHus. YpasHeHus, c800umble K JAUHEUHbIM U KEAOPAMHbBIM.
Keaopammnuie ypasnenus ¢ napamempom.

Jlpobono-payuonansvhsie ypaguenus

Pemenne mnpocredmmx IpoOHO-TUHEHHBIX YypaBHEHUH. Pewenue OpoOHO-payuoHaIbHbIX
VPABHEeHUII.

Memoouvl pewenus ypasHenuii: Memoovl PABHOCUNbHBIX NPeoOdpa308anHull, Memoo 3aMeHbl
nepemeHHoU, epaghuyeckuti memoo. Mcnonvzoeanue c8oucms GyHKyull npu peuieHuu ypasHeHull.

IIpocmetiwue uppayuonanvusie ypagrHenus 6uoa V/ (x)=a , \/f (x)= \/g (x) .

YpaeHeHuﬂ euoa xn =d .VPQGHEHM}I 6 Yeblx Yuciax.

«BepositHOCTB coObITHIT» OTpaboTka 3a7ay Ne 10 KM OI'D.

Cryuaitnoie coovimusn

CrnyualiHple ONBITHl  (9KCIEPUMEHTHI), 3JEMEHTApHBbIE ClydyailHble COOBITUS (MCXOJbI).
BepositHocT  aneMeHTapHbIX — coObITuil.  CoOBITMST B CIOy4alHBIX ~ DKCIIEPUMEHTaX |
OJIarONPUSATCTBYIONIUE JJIEMEHTApHbIE COOBITHA. BeposTHOCTH ciydalHBIX COOBITHI. ONBITHI C
PaBHOBO3MOXKHBIMHM ~ 2JIEMEHTAPHBIMU  COOBITHAMH. Kilaccuueckue BEpOATHOCTHBIE OIBITHI €
HCIOJIb30BaHUEM MOHET, KyOHKOB.

«@ynkuum u rpagpukm». Orpadotka 3agay Ne 11 KUM OI'D.

Dyukyuu

Ilonamue ynkyuu

JlexapToBbel KOOpAMHATHI Ha IUIOCKOCTH. DOpMHUpOBAHME NPEACTABICHUN O METANpPEIMETHOM
MOHATHM «KoopANHaThl». CriocoObl 3ananus (QYyHKIUN: aHaTUTHYECKHUH, rpaduyeckuid, TaOINYHBIH.
I'paduk ¢pynkuuu. [Tpumeps! GyHKIHIHA, TOTydaeMBbIX B IPOIIECCE UCCIESIOBAHUS PA3TUYHBIX pEaIbHBIX
MIPOIIECCOB | pelIeHus 3a1a4. 3HaueHne GyHKuu B Touke. CBoricTBa (DyHKIHI: 00IacTh ONpeneeHusI,
MHOXECTBO 3HAYE€HUH, HYIH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YeMHOCMb/HeuemHoCcmb, IPOMEKYTKH
BO3pacTaHusi M yObIBaHMs, HauOoJbllee M HauMeHbllee 3HaueHus. MccnenoBanue (yHKIMHM 1O €€
rpaduky.

Juneitnan gpynkuyusn

CpoiictBa M rpaduk JuHEHHON (yHKUMU. YrioBoW KoapduuMeHT npsimMoi. Pacnonoxenue
rpaduka JTUHEHHOW (QYHKIIMH B 3aBUCUMOCTH OT €€ YIIIOBOTO Ko3(duimeHTa U CBOOOIHOTO YjcHA.
Haxoorcoenue xoa¢hgpuyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCI08UAM: NPOXOXHCOeHUe NPAMOL
uepe3 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOEHUE NPAMOU Uepe3 OAHHYIO MOYKY U
napannienbHol OAHHOU NPSIMOLL.



Keaopamuunasa ¢pynkuyusn

CgoiicTBa u rpaduk kBaaparnanoi pyaknuu (mapadona). [locmpoenue epaghuxa keadpamuynou
@YHKYUU nO MouKam

Oopamnasn nponopuuoOHAILHOCHb

y= kK kE k

CaoiicTBa QyHKIIMH Y= ;]? "~ x. Tunep6ona.
«IlocsenoBareibHOCTH M Mporpeccuw» Otpadorka 3agad Ne 12 KUM OI'D. (1 gac).

Ilocneoosamenvnocmu u npozpeccuu

Yucnoasi mocienoBarenbHOCTh. [IpuMepsl 4HCIOBBIX MOCHeA0BaTeNbHOCTEH. beckoHeuHbie
MOCJIEZIOBATENbHOCTH. ApudmeTnyeckas Mporpeccus U ee CBOWCTBA. [ eomeTpuyeckas Mporpeccus.
Dopmyna obue2o yieHa u cymmol 0 NEPbIX YEeHO8 apUpMemuyeckoll U 2eoMempuieckoll npoepeccuti

«YmncsoBbie u OykBeHHbIe BbIpaxkeHus». Otpadorka 3agau Ne 13 KM OI'D.

Yucnoevie u OyKeeHHble GLIPAIICCHUSA

Bolpaxxenue ¢ mnepemeHHOW. 3HaueHHe BbIpaxkeHHs. [lopcraHOBKa BbIpaXKEHUH BMECTO
NIEPEMEHHBIX.

I]envie ¢vipasicenun

Crenenb C HaTypaJlbHbIM IIOKa3zaTeaeM U ee cBoiictBa. IIpeoOpa3oBaHusi BbIpaXEHUH,
COZIEPKAIINX CTETIEHH C HaTypaJIbHBIM IT0KA3aTeIIeM.

OpnHowieH, MHOTOWIEH. JIeHCTBUsI ¢ OfHOWIEHAMH M MHOTOWIEHaMU (CIIOKE€HHE, BBIYUTAHUE,
yMHOXeHHE). DOPMYITBI COKPALICHHOTO YMHOKEHUS: Pa3HOCTh KBAIPAaTOB, KBAIPAT CYMMBI H PA3HOCTH.
PaznoxeHnue MHOrowieHa Ha MHOXKUTEJIM: BbIHECEHHE OOLIEro MHOXHUTENS 3a CKOOKH, IPYNIHPOBKA,
npuMeHeHne (HOpMyIl COKpPAIIEHHOTO yMHOXeHHs. KBaJpaTHBIM TpexdwieH, pa3ioKeHne KBaJApaTHOTO
TpexwieHa Ha MHOXKUTEIIH.

«IIpakTuyeckue pacuersl o gpopmyaam» OtpadoTka 3aaa4 Ne 14 KUM OI'D

Bolpaxxenue ¢ mnepemeHHOW. 3HaueHHE BbIpaxkeHHs. [lopcTaHOBKa BBIpAXKEHUH BMECTO
IIEPEMEHHBIX.

Ilenvie svipasicenusn

CreneHb C HaTypaJbHBIM TIIOKa3zaTeaeM U ee cBoiicTBa. [IpeoOpa3oBaHus BBIpaXKEHUH,
COJEPIKAINX CTENIEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHowseH, MHOTOWIEH. JIeHCTBHSI ¢ OfHOWIEHAMH U MHOTOWJICHAMHU (CIIOKEHHE, BBIYMTAHUE,
yMHOXeHHE). DopMyIIbl COKPALIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHcTB». OTpaboTka 3a1au Ne 15 KM OI'D.

Cucmemol Hepagencme

CucreMbl HEpaBEHCTB C OJIHOM IEepeMEHHOW. PelleHne cuCTeM HEpaBeHCTB C OJHOU
MepEMEHHON: JIMHEWHBIX, kgadpamubix. V300pakeHne pernieHusi CUCTEMbl HEPAaBEHCTB Ha YHCIIOBOM
MIPSIMOM. 3aIUCh PELIEHUS] CHCTEMbI HEPaBEHCTB.

«IeomeTpuyeckue purypbl. Yriab». Otpadotka 3a1ad Ne 16 KM OI'D.

Benuuunwi

Bennuuna yria. ['pagycHas mepa yria.

Tpeyzononux

CpoiicTBa paBHOOEIPEHHOrO TpeyrojbHUKa. BHemHuit yronm tpeyroiabHuka. Cymma yIios
TpEYroJIbHUKa

«IeomeTpuueckue purypsl. Jaunb». OtpadoTka 3agay Ne 17 KUM OI'D

Duzypol 6 ceomempuu u 6 OKpyyHcarouem mupe

I'eomerpuueckas purypa. BHyTpeHHss, BHeHss o0nacT Gurypsl, rpanuna. Jlnaum u odnactu
Ha MJI0cKocTH. Beimykiias u HeBbInykias urypsl. [1nockas u Hernockast purypsl. [loHsTHE BETUYUHBI.
JlnnHa. M3mepenne ainHel. EAMHNLIBI U3MEPEHUs AJIMHBI

Brinenenne cBocTB 00bekTOB. DOpMHUpOBAaHNE MIPEACTABICHUI O METAPEIMETHOM TOHSITHH
«purypa». Touka, OTpe30K, MpsimMas, JIyd, JJoMaHasl, INIOCKOCTh, YTojl, OMCCEKTpHCca yIjla U e CBOMCTBRA,
BU/[IBI YTJIOB, MHOTOYTOJIbBHUKH, OKPY>KHOCTb U KPYT.

OceBast cuMMeTpus reoMeTprueckux Guryp. LlenTpanbHas cHMMETpuUsi TeOMETPUUYECKUX (PUTYD.



«ILmomaas MHOTOYroJbHUKa». OTpadoTka 3aga4d Ne 18 KUM OI'D

H3zmepenusn u eviuucieHus

[Tnomagu. dopmyibl IJIOMAAA TPEYrodbHUKA, MapajuiejorpaMMa M €ro YacTHBIX BHUJIOB,
Tpanenuu, Gopmymna I'epona, ¢opMmyna IIONIAAA BBITYKIOTO YETHIPEXYTOJbHHUKA, (OPMYIIbI JJTHHBI
OKPYXHOCTH M IUIOIIaN KpyTa

«M3mepenns u Bprunciaenus». Orpadorka 3agay Ne 19 KM OI'D.

H3mepenus u evluucnenusn

[Tnomaau. dopmynbl MIOMIAAM TPEYroibHHUKA, MapajuleJorpaMma M €ro YacTHBIX BHJIOB,
Tpaneuuy, ¢GopMyna IJIOMAAW BBIIYKIOTO YETHIPEXYroJbHHUKA, (OPMYJBI UIMHBI OKPY)KHOCTH H
iomaan kpyra. I[lnomaas npaBuiIsHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHomMeTpruuecKiue COOTHOIICHHS B INPSIMOYTOJIEHOM TPEYTOJbHUKE.
Tpuronomerpudeckue GyHKINHU yIIa.

«Teopernueckue acnekTo». OTpadorka 3agay Ne 20 KM OI'D.
Teopernueckue acreKThl, TEOPEMBI, aKCHOMBI, OTIPEIENICHHs, POPMYIIbI, IEMMBI.



Pasnea 3. Temarnueckoe NJIaHNPOBaHUE Kypca

Ne Tema 3ansaTus OcHOBHBIE BUIBI IEATEIBHOCTH YYaUIUXCS Kon-Bo
/11 (Ne 3amanns B KUM) 4acoB
1 Beruucnenus u Brimonustor apupmeTnyeckue 1eicTBUs C 1
npeobpa3zoBanus (6 palMOHAIBHBIMU YMCIIAMH, BBIYUCIIAIOT 3HAYCHHUS
3ananue KMM) YHUCIIOBBIX BBIPAKEHUMU, IEPEXOIAT OT OJHOU
(G opMBbI 3aMCH YUCIIA K APYTOi
2 JleficTBUTEIbHBIE N300paxaroT uncia ToukaMu Ha KOOpAMHATHON 1
qucna (7) IIPSIMOW, CPAaBHUBAIOT JEHCTBUTEIIbHBIEC YHUCIIA,
BBINOJIHSIOT BBIYMCIICHUS U IPEOOPA30BAHMUSA,
BBIIIOJIHSIOT IPUKHJIKY PE3YIbTaTa BEIYUCICHUN.
3 [TpeoOpaszoBanus BhIMONHAIOT BRIYUCICHHUS U IPEOOPA30BaAHUS 1
asreOpanyecKux apu(pMETHYECKUX BbIPAXKEHUH, TPUMEHSIOT
BbIpaXXeHUH (8) CBOMCTBa apu(PMETUUECKUX KBAIPATHBIX KOPHEH
JU1s IpeoOpa30BaHMsl BhIpaKEHUH
4 VYpaBHeHHUs U Pemaror nuHeNHHbIE U KBaPATHBIE YPABHEHHUS C 1
HepaBeHcTBa (9) OJJHOW NIEPEMEHHOM, HEPAaBEHCTBA C OJHOU
MEPEMEHHOMN U UX CUCTEMBI
5 Oynkiuu v rpadukd | CTposT U YUTAIOT rpaduKU pa3IMuHbId QYHKIUH, 1
(11) YUTAIOT TpaguKy QyHKIHUN, ONUCHIBAIOT C
MOMOILBI0 GYHKIUI pa3IuyHble 3aBUCUMOCTH
MEX]y BETMYMHAMHU, HHTEPIIPETUPYIOT TpaduKu
3aBUCUMOCTEN
6 Yucnossie U Brmmonsstor npeoOpa3oBaHus anredpandecKux 1
OyKBEHHbIE BBIPQ)KEHUH, HAXOAT 3HaUe€HUsI OYKBEHHBIX
BbIpaxkeHus (13) BBIPAKEHUH, OCYLIECTBIISISI HEOOXOAUMBbIE
MIOJICTAHOBKH |
7 IIpakTueckue Ocy1ecTBISIIOT pacyeTsl 1o (opmyrnam, 1
pacueTsl 1o BBIPAXKAIOT 3aBUCUMOCTH MEXIY BEIHMUNHAMH,
¢dopmynam (14) BBIYHCIISIIOT 3HAYEHNUs YMCIOBBIX BBIPAXKEHUN
8 [IpakTuko- BbINOTHSAIOT BBIUKCIIEHNS U TPe0Opa3oBaHus, 1
OpPUEHTUPOBAHHbBIE OCYLIECTBIISAIOT TPAKTUYECKHUE PACUETHI, CTPOST U
3amanus (1-5) HCCTEAYIOT MaTeMaTHYeCKUE MOJICIIN, UCTIONIb3YIOT
pUOOpEeTEeHHbIE 3HAaHUS U YMEHUS B
MIPaKTHUYECKOM JIeATENbHOCTH
9 I'eomeTpuueckue BeinonHseT neicTBus ¢ TeOMETPUYECKUMU 1
¢urypsl. Yol (16) ¢urypamu, pemaroT IIaHUMETPHUIECKHUE 3a/1a41
Ha HaXOXKJEHUE T€OMETPUUECKHUX BEJTMYMH (YIJIOB)
10 I'eomerpuueckue Pacrnio3nator reomerpuueckue GUrypsl Ha 1
¢urypsl. Jlnunsl (17) | IUIOCKOCTH, pa3nyaloT UX B3aUMHOE TOJOKEHHE,
1300paxkatoT reoMeTprUecKre (pUrypel, pemaroT
IJIAHUMETPUYECKHUE 3aa9K Ha HAXOXKICHHE
TreOMETPUYECKUX BEJIUYUH (JUIMH, YIJIOB)
11 [Tnomans Pacnio3naror reomerpuieckue GuUrypsl Ha 1
MHOTOYyTOJIbHUKA (18) | mIockoCcTH, pemaroT IIaHUMETPUYECKUE 3a/1a41
Ha HaXOXJCHNUE T€OMETPUUYECKUX BEITUYNH
(mTormazeil), OCyIecTBISIOT pacyeThl MO
bopmynam
12 N3mepenus n OnpenenstoT KOOPAUHATHI TOUKH TIOCKOCTH, 1

BbraucieHus (19)

IIPOBOJAT ONEPALU HAJl BEKTOPAMH, BBIYUCIISAIOT
JUIMHY U KOOPAMHATHI BEKTOPA, YTOJI MEXKIY
BEKTOPAaMHU, CUHYC, KOCUHYC M TaHT'€HC yIiia




13 Teopernueckue IIpoBozAT nOKa3arenbHbIE PACCYKIACHMUS, 1

acnekTsl (20) OLICHUBAIOT JIOTUYECKYIO IPABUIILHOCTD
paccyKAeHuH, paclo3HaoT OIUOOUHbIE
3aKJIFOUEHUS
14 Cucremspl HepaBeHCTB | PemiaroT ypaBHEHUs, HEPAaBEHCTBA U UX CUCTEMBI, 1
(15)
15 BepositHOCTB Haxomst BeposITHOCTD ClIy4allHBIX COOBITHIA B 1
coObITuii (10) MPOCTEHIIMX pacueTax
16 [TocnenoBarenpHOCTH | Pacmo3naror apudmMeTndeckue U reOMeTPHICCKIe 1
u nporpeccu (12) IIPOrPECCUH, PEIIAOT 33/1a4U C IPUMEHEHUEM

(dhopMyIBl OOIIETO YWICHA U CYMMBI HECKOJIBKHIX
YJICHOB IIPOTPECCUU

17 Pa6ora ¢ KUM 1
(dactsp 1)
Uroro 17

UTorosbiit TecT
Tun 1 Ne 367500
i
ﬂ,ﬂﬂ 06'bEKTOB, YKa3aHHbIX B Ta6nmu,e, onpeaennte, KakMmm Ll,Md)paMM OHM 0603Ha4YeHbl Ha NaaHe. 3anonHuTe

Tabnuuy, B OTBET 3anuLMTe NOCAeA0BaTeNbHOCTb YeTbipex umMdp 6e3 npobenos u ApPYrmx AOMNONHUTENbHbIX
CMMBO/OB.

0O6beKTbl [ocTnHaa KomHaTta Koctn KabuHeT KyxHsa

Undpe

Pa3BepHyTb

OTBeT:

2
Tun 2 Ne 367494
i
B KaXX4oM M3 NPOHYMepPOBaHHbIX NOMeLLeHUI, KpoMe KOCTUHO KOMHaTbl, ABa OKHa, a B KOCTMHOMN KOMHaTe —

Bcero ogHo. Apyrnx okoH HeT. lMNaowaap cTekna gaa Kaxgoro OKHa cocTtasnseT 3 M2. CTOMMOCTb OKOH npu

2 OKHa) 1 CTOMMOCTI MOHTaXa U GyPHUTYPbI

YCTaHOBKE CK/laAblBanacb U3 CTOMMOCTU cTekna (3000 pybneit 3a m
(7000 pybneli 3a Kaxkaoe okHo). OnpegenuTe obLLYIO CTOMMOCTb BCEX OKOH M UX ycTaHOBKW. OTBeT JaitTe B

pyb6nsx.

PasBepHyTb
OTgeT:
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3
Tun 3 Ne 367501

HaliauTe nnowaapb (8 Mz) KOMHaTbl BUKH.

PasBepHyTb
OTBeT:

4
Tun 4 Ne 367502

Ha BTOpom 3Ta)ke pacnonoXeH OTKPbITbI 6anKoH. Ha ero 6opTuMKe 3aKpensieHbl AepeBsHHbIE MOPYYHU.
OnpegpenuTe 1x 06LLYO NPOTAXKEHHOCTb B METPAX.

Pa3BepHyTb
OTBeT:

5
Tun 5 Ne 367503

Mocne nNOCTPOWMKM JOMa AeHer Ha BHYTPEHHIO OTAENKY OCTanoCb MeHblle, YeM MAaHUPOBanoCh
nepBoHaYyaNbHO, NO3TOMY MPULLIOCL SKOHOMMTL. B rOCTUHOM M CTONOBOI NPeANoaaranoch KNacTb NapKETHYHO
[OCKY, HO 06OLWANCb TAMWMHATOM, @ Ha CIKOHOMJIEHHbIE AeHbIN NPUOBPENN TypUCTUYECKME NYTEBKU B Kpbim.
NamuHaT M NapKeTHasa 4OCKa MPOAAOTCA TOMbKO B YMaKOBKax. Ka4as yNakoBKA COAEPXWUT OAMHAKOBOE

2

KoNM4yecTBo M4 matepuana. CKoNbKo pybneit B pesyasraTte y4anocb COKOHOMUTb HA MYTEBKKU?

Croumoctb 1 CroumocTbyKnagku 1 Konunuyectso marepuanas
Tun nokpbiTUA 2 2 2
m<matepuana (py6.) m<matepuana (py6.) ynakoBkKe (m<)
MapkeTHasA
3200 1100 10
AO0CKa
NamuHar 520 180 7
PasBepHyTb
OTBeT:

6
Tun 6 Ne 316560
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Hal\/‘I,CI,VITe 3Ha4YeHMe BblpaxKeHunA

OTBeT:

7
Tun 7 Ne 205775

Kakoe u3 cnefylowmx HepaBeHCTB He c/iedyeT U3 HepaBeHcTea ?

B omeeme yYKaxcume Homep rnpasusibHo2o eapuaHma.

8
Tun 8 Ne 338076

HaﬁAMTe 3Ha4YeHne BblpaxKeHnAa ecin

OTBeT:

9
Tun 9 Ne 338915

PewwuTe ypaBHeHue
Ecnu KopHeli HecKkosbKo, 3anuwume ux 8 omeem 6e3 npobesnos 8 NopsaoKe 803PACMAHUS.

OTBeT:

10
Tun 10 Ne 325436

M3 1600 nakeToB mosioKa B cpeaHem 80 npoTeKatoT. KakoBa BEPOATHOCTb TOTO, YTO C/ly4aiiHO BblIBpaHHbIM NaKeT
MO/I0Ka He Teyet?

OTBeT:
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11
Tun 11 Ne 193087

MpadmK KaKol 13 NpUBeAEHHbIX HUXKE QYHKUMIA M306pakeH Ha pUCyHKe?

OTBeT:

12
Tun 12 Ne 311530

Mnowaab Tpaneuuu

MOYHO BbIMMCAUTL MO dpopmyne

roe

OCHOBaHWA Tpaneuuu, h — BbicoTa (B meTpax). Monb3yack 3Tol Gopmynoi, HaiguTe BbICOTY h, €C/IM OCHOBaHMSA

Tpaneunn paBHbI

a ee nnowaab

OTBeT:

13
Tun 13 Ne 314581

PewuTe HepaBeHCTBO

nonpegennTe, Ha KaKoOmM pUCyHke M306pa)+(EHO MHOXXeCTBO ero peu.leHm7|.

B omeeme yKaxtume Homep rnpasusibHo2o eapuaHma.

1)

2)

3)

4)
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OTBeT:

14
Tun 14 Ne 394318

i
KnneHT B3sn B 6aHKe KpeauT B pasamepe 50 000 p. Ha 5 neT nog 20% rogosbix. Kakyto cymmy OH AONKEH BEPHYTb

B GaHK B KOHLLE CPOKa, €C/N MPOLUEHTbl HaYMCNAIOTCA EXEroAHO Ha TEKYLLY CYMMYy [0/ira U BEeCb KpeamT C
npoLeHTamMu Bo3BpallaeTcsa B 6aHK nocne cpoka?

OTBeT:

15
Tun 15 Ne 339377

i
Mpsamble m n n napannenvHbl. Haliante B3, ecnn @1 = 22°, B2 = 72°. OTBET AaliTe B rpagycax.

OTBeT:

16
Tun 16 Ne 142

i
B oKpy*KHOCTU C LueHTpom B Touke O nposegeHbl anameTtpbl AD n BC, yron OCD paseH 30°. Hailgute BennumnHy
yrna OAB.

OTBeT:

17
Tun 17 Ne 322861
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N3 Keagpata Bblpe3anu MNpPAMOYrosbHUK (CM. puc.). Hangute nnowasgb
nonyyunsLuenca purypoil.

OTBeT:

18
Tun 18 Ne 341709

i
Ha knetuatoli 6ymare c pasmepom Knetkn 1x1 msobparkeH TpeyronbHUK ABC. HanguTte ganHY ero BbICOTbI,
onyLw,eHHoM Ha cTopoHy AC.

OTBeT:

19
Tun 19 Ne 341332

Kakoe u3 creayrowmx yTBEPKAEHUA BEPHO?

1) [umaroHanu napananenorpamma pasHbl.
2) Mnowaab pomba paBHa NPOM3BEAEHUIO €70 CTOPOHBI HA BbICOTY, MPOBEAEHHYIO K 3TOM CTOPOHE.

3) Ecnv gBe CTOpOHbI M Yyron Oo4HOro TPpeyrosibHUKa PaBHbl COOTBETCTBEHHO ABYM CTOPOHaM U Yy Apyroro
TpeyronbHUKa, ToO Takne TpeyrosibHMKM paBHbl.

Ecau ymeepxcOeHuli HeCKObKO, 3anuuiume ux Homepda 8 nopsAodKe 803pacmMaHus.

OTBeT:

20
Tun 20 Ne 311546i

OfVH 13 KopHen ypaBHeHus | paseH —1. HalianTe BTOpOl KOpeHb

21
Tun 21 Ne 31196i

22
Tun 22 Ne 338420i

JHe umeet ¢

MocTpoiiTe rpaduk GyHKumm Y OMPEeAENUTE, NPU KaKMX 3HAYEHUAX m npamas
rpaduKom HY OAHOM OBLLEN TOUKN.

Twun 23 Ne 311714
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MeawnaHbl TpeyronbHuka ABC nepecekatotca B Touke M. HaliguTe oanHy megmaHsl, NpoBeaeHHoM K ctopoHe BC,

ecnu yron BAC paBeH 47°, yron BMC paseH 133°,

24
Tun 24 Ne 311925

B napannenorpamme ABCD nposepneHbl BbicoTbl BH n BE K ctopoHam AD v CD cOOTBETCTBEHHO, MpU 3TOM
BH = BE. [lokaxuTte, 4to ABCD — pomb.

25
Tun 25 Ne 311670

B OKpY*KHOCTU C LeHTpom B Touke O nposeaeHbl gse xopabl AB u CD. MNpambie AB u CD nepneHANKYAAPHbI K

nepecekarTca B TOUKe M, niexallei BHe OKpy*KHOCTU. Mpu aTom Hangute OM.
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