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Hannas pabowas mporpaMma COCTaBlI€Ha B COOTBeTCTBUHM ¢ DexepanbHBIM TOCYJapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHJAPTOM OCHOBHOTO OOIIEro oOpa3oBaHUs, YTBEPKACHHOTO MpuKa3oM MUHHCTEpCTBa
oOpazoBanns u Hayku PO ot 17. 12. 2010 1. Ne 1897, ¢ yyerom QenepansHOl 00pa3oBaTeIbHON HMPOTPaAMMEI
OCHOBHOTO 00mero o0pa3oBaHHs, YTBEPKICHHOW NpUKa3oM MuHHCTEpCTBa MpocBemeHns Poccuiickoi
Oeneparru Ne 370 ot 18.05.2023 1. (3apeructpuporan 12.07.2023 r.)

IIVNIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA MATEMATUKU

W3ydyenne MaTeMaTHKH Ha ypOBHE OCHOBHOT'O OOIIETr0 0Opa30BaHMs HANpPAaBICHO HA JIOCTIKCHHE
00y4JaroIMMHCS JIMYHOCTHBIX, METANpEeIMETHBIX M IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB OCBOCHUS
y4eOHOTO TIpeIMeTa.

JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHS HpOTpPaMMBI o MaTeMaTHhKe
XapaKTePH3YIOTCS:

1) maTpuoTHYeCKOe BOCTIUTAHHUE:

MIPOSIBIICHWEM WHTEpeca K IMPOIUIOMY W HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIICHHEM
K JOCTIDKCHUSM POCCHMCKMX MATEMAaTUKOB U POCCUUCKONM MATEMAaTHYECKOM IIKOJbI, K HCIOJb30BaHUIO
9THX JNOCTW)KEHUH B JPYrHX HayKax M MPUKIaTHBIX cepax;

2) rpaxaaHcKoe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHME!
TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKIaHWHA M pealu3alliil ero MpaB, MPEICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBax () YHKITHOHUPOBAHUS pa3IMuYHBIX  CTPYKTYp, SBJICHUH, MPOLEAYp
PaXIaHCKOro o0IecTBa (HAmpuMep, BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K  OOCYKICHHUIO  STHUYECKUX
npoOyieM, CBA3aHHBIX C TMPAKTHYECKUM MPUMEHEHHEM JIOCTIDKEHWHM HAYKH, OCO3HAHHEM BaYKHOCTH
MOPAJIbHO-3THUECKHX MPUHIIMIIOB B ICATEIILHOCTH YIEHOTO;

3) TpyaoBoe BOCIIUTAHUE:

YCTaHOBKOIA Ha  aKTHBHOE ydacTtue B pCIICHUH HPAKTHYECKHX 3a1a4
MaTeMaTHYeCKOi  HaIpaBIEHHOCTH, OCO3HAHMEM BAKHOCTUMATEMATHYECKOTO OOpa3oBaHWsl  HA
NPOTSHKCHMH — BCeM  JKM3HM  JUIL  YCIEIIHOW — MPO(ECCHOHATIBHOW NEATENbHOCTH M Pa3sBUTHEM
HEOOXOJMMBIX ~ yYMEHHWi{,  OCO3HAHHBIM  BBIOOPOM M IOCTPOCHHEM  WHIWBHAYAbHOM  TPaeKTOPUH
00pa3oBaHUsl M KU3HECHHBIX IUIAHOB C YUETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCIIUTAHHUE!

CIOCOOHOCTHIO K SMOIIMOHAILHOMY u 3CTETUYECKOMY BOCTIPUSITHIO
MaTeMaTHYeCKHX  OOBEKTOB,  3a/ad, pELICHWH, pacCyXAEHUH, YMEHHIO BHIETb MaTeMaTHYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 O3HAHHA:

OpHEHTALMEH B ESITELHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX MIPEACTaBICHU 00  OCHOBHBIX
3aKOHOMEPHOCTSIX ~ Pa3BHTHSl  YeJOBEKa, NPUPOAbl W 0OIIeCTBa, MIOHUMAaHHEM MaTeMaTHYECKOH HayKH
Kak cqepbl 4eJIOBEUECKON JIESITebHOCTH, ITAloOB €€ pa3BUTUS W 3HAYMMOCTH JUIS  Pa3BUTHUS
LIUBUJIM3AIUY, OBJIQJACHUEM S3bIKOM MaTEMATHUKM M MaTEeMaTHYECKOW KYNbTypod Kak CpeICTBOM
IIO3HAHUSI MUPA, OBJIAJIEHUEM IIPOCTEUIIMMU HABBIKAMU MCCIIEIOBATENBCKOM IEATEIbHOCTH;

6) puznveckoe BocnuTanue, popMupoBaHne KyJbTYPhl 310POBbSI M SMOLMOHAJBLHOIO 0J1aroNoIyYns:
TOTOBHOCTBIO IPUMEHATh MaTEMaTHUECKUE 3HAHUS B MHTEpEcax CBOET0 3/10POBbs, BEACHUS 37J0pOBOr0 00pasza
KU3HH (3T0pOBOE MUTaHKE, COATAHCUPOBAHHBINA PEXXUM 3aHATUI U OTABIXA, pETyJsipHas Guzndeckas
aKTHBHOCTB), COPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, IPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTO e
IpaBa JIpyroro 4ejaoBex.

7) 3K0IOrHYecKoe BOCITUTAHUE!

OpUCHTAIMCH Ha TNPUMEHCHHE MaTeMAaTHYeCKMX 3HAHWN Ul PEIICHHS 3a/1ad B 00JIACTH COXPaHHOCTH
OKPY’KaIOIIEH Cpe/ibl, TUIAHUPOBAHMS IMOCTYIIKOB U OIIEHKH MX BO3MOXKHBIX — IMOCJICACTBHN  JUIS

OKPYXKalOIed  Cpe/ibl, OCO3HAHWEM TJIO0AIBLHOTO XapaKTepa dKOIIOTHYECKHX TPOOIIEM U IyTEH UX PEIICHNS;
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8) aganTauus K M3MEHSIIOIHUMCS YCJIOBHSIM COLMAJILHOI U MPUPOIHOI CPebl: TOTOBHOCTHIO K JCHCTBUSIM
B YCIIOBHSIX HEOIPENeIEHHOCTH, TOBBIIIEHUIO YPOBHS

CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO0 MesITeIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCA Y IPYTHX
JOZICH, MpUOOpEeTaTh B COBMECTHOM IEATCILHOCTH HOBBIC 3HAHMS, HABBIKH U KOMIICTCHIIUM M3 OMbBITA IPYTHX;
HE00XOIMMOCTBIO B ()OPMHUPOBAHWN HOBBIX 3HAHWH, B TOM YHCIe (HOPMYTHUPOBATH HIEH, TTOHATHS, THIIOTE3BI
00 0OBEKTaX W SBJICHUSAX, B TOM YHCIIC PaHEe HE M3BECTHBIX, 0CO3HABATh NE(MUIIUTHI COOCTBCHHBIX 3HAHUH WU
KOMIIETEHTHOCTEH, IIAaHUPOBaTh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYallMIO, BOCIHPUHHMATh CTPECCOBYIO CHUTYallHIO KaK BBI3OB,
TpeOyromuii KOHTpMEDP, KOPPEKTUPOBATh NMPHHUMAaEMbIe PEIIeHns U JeHCcTBHA, (OPMYIHPOBATh M OIIEHUBATH
PHICKH | TTOCITIENCTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

B pesynbpTare 0cBOCHUS IPOrpaMMBbl 10 MaTEMaTHKE Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus y
oOyyaromierocss 0yayr cOpMHUpPOBaHBl METAIPEAMETHBIC PE3YNIbTAaThl, XapaKTEPU3YIOIIUECsS OBJIaICHUEM
YHUBEPCAJIGHBIMU IT03HABATEIbHBIMH ACHCTBUSMH, YHUBEPCAIBHBIMH KOMMYHUKATUBHBIMH JEHCTBUSMU
YHUBEPCAIBHBIMU PETYIATUBHBIMU 1EHCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUYeOHbIe AeHCTBUS

Ba3oBble Joruyeckue AeiicTBus:

BBISABIIATD u XapaKTECpru30BaTh CYIIECTBCHHBIC IIPU3HAKN MAaTEMATUYCCKUX
O0BEKTOB, TOHATUH, OTHOLIEHWH MEXAYy IMOHATHUAMH, (OPMYNIHpOBaTh  ONpPEHENICHUS IOHSITHH,
yCTaHABJIMBaTh  CYIISCTBECHHBIM MNpH3HAK  KilacCH(HKAaIMKM, OCHOBaHMS Ui OOOOIIEHUS W CpPaBHEHUS,
KPUTEPUH NTPOBOIUMOTO aHAIN3a,;

BOCIIPUHUMATH, (JOPMYIUPOBATH U IPEOOPA30BBIBATH CYKACHUS: YTBEPAUTCIILHBIE

" OTpULATEIbHBIC, CAMHUYHBIC, YACTHBIC U 06HII/Ie, YCIIOBHEIC,

BBISBIISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (pakTax, JaHHbBIX, HAOIIOACHUIX
U YTBEPKIACHUSX, IpeJIaraTb KPUTEPUH JJIs BBISBICHUS 3aKOHOMEPHOCTEH U ITPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C HCITOJIB30BAHUEM 3aKOHA JIOTMKH, JEAYKTUBHBIX 1 HHAYKTHBHBIX YMO3aKIIOUEHHH,
YMO3aKJIFOU€HUI 110 aHAJIOTUH;

pa3buparb JIOKa3aTesIbCTBa MaTEeMaTHYECKUX YTBEp)KICHU I (mpsimbie u
oT HPOTUBHOI0), TPOBOJMTH  CAMOCTOSTEIIBHO  HECIOKHBIC  JIOKA3aTelIbCTBA MATEMATHYECKUX
(akToB, BBICTpaWBaTh apryMEHTAIMIO, MPHUBOJIUTH TPUMEPHl ¥ KOHTPIPHMEPHI, 000CHOBLIBATH
COOCTBEHHBIE PACCYXKIICHHS;

BBIOMpATh CcHoco0 pelieHus: y4eOHO# 3ajaun (CpaBHHBaTh HECKOJBKO BAPUAHTOB PELICHHS, BBIOUMpATh
Hanbosiee MOAXOSIINI ¢ yIETOM CaMOCTOSITENIBHO BbIJCICHHBIX KPUTEPHEB).

ba3oBrble HccienoBaTebCKHe AeHCTBHA.

HCIIOJIb30BaTh BOIPOCHI KakK HCCJICOBATCIbCKUN WHCTPYMEHT MTO3HAHUS,
(hopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOPEYHE, MPOOJIEMYy, CaMOCTOATEILHO YCTaHABIUBATH
HMCKOMOE W JaHHOe, (hOpMHUPOBATH THIOTE3Yy, apryMEHTHPOBATH CBOIO IMO3HIIUIO, MHEHHE;

MIPOBOJUTH 10 CaMOCTOSTEIHHO COCTABJICHHOMY IUIAHY HECJOXHBIA AKCIIEPUMEHT, HEOOJIbIIOE HUCCIICIOBAHNE
0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIECKOT0 00BEKTa, 3aBUCUMOCTEN 00 BEKTOB MEKIY COOOIA;
CaMOCTOSITEIIEHO (dhopMynUpoBaTh 000011IeHUS " BBIBOJIBI 1o pe3ynbTataM MOpOBEAEHHOT O
HaOJFOICHUSI, WCCIICTIOBAHMS, OIEHWBATH OCTOBEPHOCTH ITOJIYYCHHBIX PE3YJIBTATOB, BEIBOJIOB U 00OOIICHU;
MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIJIBUTATh MPEATOI0KEHUS O €T0 PA3BUTHH B
HOBBIX YCIIOBHUSX.

Padora ¢ nadopmanmeii:

BbIABIATE HENOCTATOUHOCTH U U30BITOUHOCTD UH(pOpMaLUH, JaHHBIX, HEOOXOIUMBIX /IS PELLICHUS 3a/1a4H;
BBIOMpATh, AaHANM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATh MH(POPMALMIO PA3IMYHBIX BHIOB U (OpM
MIPECTABICHMS;

BbIOMpaTh (OpMy MpeAcTaBieHHs HH(POpPMAIMN W WUTIOCTPHPOBATH pEIIaeMbIe 3aJa4l CXeMaMH,
JuarpaMMaMu, HHOUM rpadukoi ¥ MX KOMOHHAIUSIMH;

OIICHMBATh HAJEKHOCTh MH(POPMAIIMK IO KPUTEPUSIM, MPEUIOKCHHBIM YUUTEIIEM WK CHOPMYTUPOBAHHBIM
CaMOCTOSITENTBHO.

KoMMyHHKaTHBHBIC YHHBepPCAJIbHbIE YdeOHbIe JeiiCTBUA:



BOCIIPUHUMATE M (OPMYJIHPOBaTh CYKICHUS B COOTBETCTBHHM C YCIOBHSMH U LEJSIMH OOIIEHHS, SICHO,
TOYHO, TPAMOTHO BBIP&KAaTh CBOIO TOYKY 3PEHMS B YCTHBIX M IIMCHMEHHBIX TEKCTAX, aBATh MOSCHEHHS 110
XO/ly peLIeHHUs 3a/1a4H, KOMMEHTUPOBATH MOyICHHBIN pe3ybTaT;

B Xole OOCYXKIeHWs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJAaeMOH TeMBblI, MPOOIeMBbl, perraeMon
3ajayd, BbBICKa3bIBaTh HJEH, HAICJICHHbIE Ha IIOMCK pEIICHHs, COMOCTAaBISATH CBOM  CYKACHHUS  C
CYKICHUSIMH  JPYrHX  YYaCTHHKOB  JWaliora, OOHAapyKMBaTh pa3IMdhe W CXOJCTBO MO3WIMH, B
KOPPEeKTHOU (opme (pOpMYINPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABISATh pEe3yIbTaThI pelieHus 3a/ayu, 3KCIIEPUMEHTA, WCCIICIOBAHMS,  IIPOEKTa,
CaMOCTOSITETThHO  BBIOMpaTh (opMarT BBICTYIUIGHHS C YY€TOM  3a/ad MPEe3eHTallid H OCOOCHHOCTEH
ayIUTOpPUU;

MOHUMATh 1 UCIIONIb30BaTh PEUM YILIECTBA KOMaHIHON U HHANBUAYaJIbHON pabOTHI IPH PEIICHUH YIEOHBIX
MaTeMaTH4YeCKHX 3a1ay,

IPUHUMATh LEeJb  COBMECTHOU JesITeIbHOCTH, IUTaHUPOBATH OpTaHU3aLUI0
COBMECTHOH paboThl, pachpeaessTh BUABl paboT, JOroBapuBaThes, 00CYKIATh MpoLECcCe U pe3yabTaT paboTh,
0000111aTE MHEHUS HECKOJILKUX JIIOEH;

y4acTBOBaTh B TIPYNIOBBIX (opmax padboTel (00CYXIeHHs, OOMEH MHEHHSMH, MO3TOBBIE IITYPMbI H
JPYTHUE), BBIIOIHITh CBOI YacTh PabOThl U KOOPAWHHPOBATH CBOM JICHCTBHS C JAPYTUMH YICHAMH KOMAaHJIbI,
OLICHMBATh KayecTBO CBOEr0 BKJIaga B OOLIMH NMPOAYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHHUKAMH
B3auUMOJICHCTBUSL.

PeryasiTuBHbIe YHHBepcaabHble yueOHblIe AeficTBusi CaMooprann3anms:

CaMOCTOSITEJIGHO COCTABJIATH IUIAH, AITOPUTM pEIIeHUs 3amadd (MM €ro 9acTh), BRIOMpATh  CHOCOO
pemeHUsT ¢ y4ETOM HWMEIOMIMXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh U
KOPPEKTHUPOBAaTh BapUaHTHl PElICHUH C y4ETOM HOBOW MH(OpMAaNUu.

CaMOKOHTPOJIb:

BIaJeTh CIIOCOOAaMH CaMOIIPOBEPKH, CAMOKOHTPOJSI IIpolecca U pe3ysbTaTa pPerieHUs
MaTeMaTHYECKOH 3a1a4H;

npeaABUACTDb TPYAHOCTH, KOTOPEIC MOr'yT BO3HUKHYTH Ipu peuicHnn 3aa4, BHOCHTHb
KOPPEKTHBBI B JEATENHHOCTh HA OCHOBE HOBBIX OOCTOSITETIbCTB, HAaWAEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEW;

OLIEHMBAaTh  COOTBETCTBUE  pe3yJbTaTa  JEATENBHOCTH  IOCTaBJIEHHOM  LEJNH M YCIOBHUSM,
OOBSICHATH NPUYMHBI JOCTHKEGHUS WIM HEHNOCTM)KEHHS 1LelIM, HaxXOOUTh OMIMOKY, [aBaTh OLEHKY
npruoOpPEeTEHHOMY OMBITY.

INPEAMETHBIE PE3YJIbTATDBI

AJITEBPA
[IpenmeTHbIe pe3yIbTaThl OCBOCHHSI MIPOTPaMMBI yueOHOTO Kypca K
KOHITy 00y4eHus B 7 Kjacce:

Ymucna U BEIMACTEHUS
BrImonHATh, coueTasi yCTHBIE M MMChbMEHHBIE IPUEMBI, apru(MeTHIeCKre JEHCTBUS ¢ PAIMOHATLHBIMH YUCIIAMH.
Haxoautp 3Ha4eHNs YUCIIOBBIX BBIPAXKEHUH, IPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI M TPUEMBI BEIYHCICHUS
3HAYCHUH JPOOHBIX BRIPAKEHUH, COJIEPKANNX OOBIKHOBEHHBIE H JCCATHYHbBIE IPOOH.
IlepexoauTh OT OmHON (OPMBI 3amMCH YWCen K Jpyroil (mpeoOpa3oBbIBaTh JECATHYHYIO ApOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATHYHYIO IPOOB).
CpaBHMBATE U YIOPSA0YHUBATH PAL[MOHAILHBIEC YHCIIA.
OKpyrsTh yucia.

BBINONHATE NPUKUAKY M OLEHKY pe3yjbTaTa BBIYUCICHHMN, OLCHKY 3HA4YECHUHN YHCIOBBIX
BBIpaXCHUN. BBIMONHATE JEHCTBHS €O CTENEHSMH C HaTypaJbHBIMH ITOKA3aTENIIMU.
IIpuMeHATE TpPHU3HAKM JENMMOCTH, Pa3iIOKCHHE Ha MHOXKHTEIN HAaTypaJIbHBIX YHCEIL.
Pemats npakTHKO-OpUEHTHPOBAaHHBIE 331a4H, CBSI3aHHBIE C OTHOIIEHUEM BETMYHH, IPONOPLIHUOHATBHOCTHIO

BEJIMYNH, MIPOLICHTAMH, HHTEPIPETUPOBATD pe3yIbTaThI

pelieHus 3a1a4 ¢ yu€TOM OrpaHUueHHH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTpUBAEMbIX OOBEKTOB.

Adrefpanveckue BbIpaKeHUsI



Hcnons30BaTh anreOpanveckyl0o TEPMHHOJOTHIO W CHMBOJIMKY, MPHMEHSITH €€ B IPOIecce OCBOCHHUS
yaeOHOTO MaTepHaia.

Haxomute 3HAYCHUSI OYKBEHHBIX BBIpOKEHHUH Opyd  3aJaHHBIX  3HAYCHUSIX
TIEPEMEHHBIX.

BreimonHaTh npeoOpa3oBaHUs I1EJIOTO BBIPAXKCHHS B MHOTOWICH MPHBEICHUEM MOJO0HBIX
cJIaraeMbIX, PaCKPBITHEM CKOOOK.

BEIMONHATE yMHOXEHHE OJHOYJICHA HA MHOTOWIEH ¥ MHOTOYJICHA HA MHOTOWICH, IPUMEHSTH (hOPMYJIbI
KBaj[paTa CyMMBI M KBaJ[paTa pa3HOCTH.

OcCyIIecTBIATh Pa3ioKEHIE MHOTOUWJICHOB HA MHOKUTEIN C MTOMOIIBIO BBIHECEHHUS 32 CKOOKU  0O0IIIero
MHOXHTEJS, TPYIIUPOBKU CIAracMbIX, TNPUMEHEHHs (OPMYI COKPAIEHHOTO YMHOXKEHHS.

[MpumensaTs mpeoOpa3oBaHUss MHOTOWICHOB ISl PEIICHUS Pa3IM4YHBIX 3a]ad U3 MaTeMATHKH,
CMEKHBIX MTPEMETOB, U3 PCaIbHON MPAKTUKU.

Hcnonn3oBath CBOICTBA CTereHel c HATypaJIbHBIMH MOKa3aTeISAMHU IS
MpeoOpa30BaHMS BRIPAKCHHM.

YpaBHeHMs M HEPABEHCTBA

Pemiats yinHElHbBIE YpaBHEHHS ¢ OJJHOM NIEPEMEHHOM, IPUMEHSS IIPaBUIIA [IEPEX0A OT HCXOIHOTO
YpaBHEHMsSI K PaBHOCHIBHOMY €My. IIpoBepsTh, SIBISETCS 1M YHUCIIO KOPHEM YpaBHEHMS.

[Ipumensare rpaduyeckue MeETOObl NpPU PELICHUH JHHEHHBIX YPAaBHEHMH M HMX CHCTEM.

[TonOupaTs npuMepsl map 4ucel, SBISOIIUXCS PELICHUEM JIMHEHHOTO YPaBHEHUS C ABYMsI
[IEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOM IUIOCKOCTH TIpauK JIMHEHHOrO YpPaBHEHUS C IBYMs NEpPEeMEHHBIMHU,
HOJIB3YSCh IPaUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUSL.

Pemrath cuctembl IBYX IMHEWHBIX YPaBHEHUIA C ABYMsI IEPEMEHHBIMH, B TOM YHCIIE TPadUuecKH.

CocTaBnsaTh U pelarh JIMHEHHOe ypaBHEHHE WM CUCTEMY JMHEWHBIX YpaBHEHUH MO YCIOBHUIO
33Ja4¥, WHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJa4d IOJY4YEeHHBIH pe3ybTa
DyHKUNH

N300pakaTh Ha KOOPJIWMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpIMHATaM, JIy4H,
OTpEe3KH, HHTEPBAIBI, 3aMMUCHIBATH YHCIIOBIC MPOMEXKYTKH Ha aIreOpamiaeckoM s3bIKE.

OTMedaTs B KOOPJMHATHOM TUIOCKOCTH TOYKH TI0 33IAaHHBIM KOOPIUHATAM, CTPOUTH I'paduKH JIMHEHHBIX
¢yuakuuit. Ctpouts rpaduk QyHKIUHN Y = |x]|.

OnuceiBaTh C MOMOIIBI0 (YHKIIUH MU3BECTHBIE 3aBUCHMOCTH MEXY BEIMYUHAMH: CKOPOCTh, BPEMS,
paccrosiHue, IeHa, KOJIMYeCTBO, CTOMMOCTh, MPOU3BOIUTEIHHOCTD, BpeMsl, 00bEM paOOTHI.

Haxonuts 3HaueHHe (YHKIMH 110 3HAYSHHIO €€ apryMeHTa.

TTonnmats rpadudecKuit c1oco0 MpeICTaBICHUS u aHaIM3a nHpOpMAIH, W3BIEKaTh W
HHTEPIPETUPOBATh MH(GOPMAIUIO U3 TPaUKOB PEATbHBIX MPOIECCOB W 3aBUCHMOCTEH.

[IpenMeTHBIE pe3ysibTaThl OCBOCHHS MNPOrpaMMbl  y4eOHOTO Kypca K KOHIy 0OydeHus B 8
KJacce:
Yuciaa v BLIMHCIEHUS

Hcnonp30BaTh HayanbHBIE MPEJCTABICHUS O MHOXKECTBE ACHCTBUTENBHBIX YHUCEN i1 CpaBHEHUS,
OKPYTJICHHSI W BBIYMCICHUH, H300pakaTh JEHCTBUTENBHBIC YHCIA TOYKAMHU Ha KOOPAMHATHOW MPSIMOM.

[Ipumenste IIOHSATHE apu(MeTHIeCKOro KBaJIpaTHOTO KOpHS, HaXOIUTh
KBaJpaTHBIC KOPHH, WCIONB3ys TP  HEOOXOMWMOCTH  KAJIBKYJISATOP,  BBIMONHATE MPEoOpa3OoBaHUS
BBIPAKEHUH, COIAEPXKAILMX KBaJpaTHbIE KOPHH, MCIONB3YS CBOMCTBA KOpHEH.

Hcnonp3oBatk 3anuicu OONBIINX U MAJbIX YHCEN C IIOMOIIBLIO IECATUYHBIX Ipodeli u creneHei yucina 10.

Auredpanyeckue BhIpAKeHHS

[IpuMeHATH IOHATHE CTENEHH C IENIBIM ITOKA3aTeJIeM, BBITIOIHITH MPE00Pa30OBaHMs BEIPAKESHHMN,
coJepKallliX CTENEHH C IIETBIM MTOKa3aTeIIeM.

BrinmonHATh TOKJIECTBEHHBIE peoOpa3oBaHus palHOHANTbHBIX BBIPAKCHUIM Ha
OCHOBE IIPaBWJI ACUCTBUI HAJ MHOTOWIEHAMH U aITe0pandecKuMH IPOOSIML.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEIH.

[IpumensaTs mpeoOpa3oBaHWsl BBIPAKEHWA IS pEIIEHUS Pa3UYHBIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX IPEMETOB, U3 PeaTbHON MPAKTHKH.



YpaBHeHHsI M HepaBeHCTBA

Pemarp nuHeliHBlE, KBaapaTHBIE YpaBHEHWS W paIlMOHAIBHBIC YPaBHEHWS, CBOISIIINECS K HUM,
CHCTEMBI JIBYX YpaBHEHUH C ABYMsI IEPEMEHHBIMU.

[IpoBoauTe mnpocTelline HCCACAOBAHMS YPAaBHEHUH M CHUCTEM YPaBHEHWM, B TOM YHCIE C
OpUMEHCHHEM  rpaduuecKux TpeacraBieHuid  (ycTaHaBIMBaTh, HWMEET JM YpPaBHECHHE WM CHCTEMa
YPaBHEHUH PEIICHMUS, €CITH UMEET, TO CKOJIBKO, U MPOUee).

[lepexomuTh OT crnoBecHOW (HOPMYIMPOBKH 3a]auu K e€ anreOpandeckoil MOJAENHU ¢ TOMOIIBIO
COCTaBJICHUS YpaBHEHUS WIM CHCTEMBbl YpPaBHEHHH, HHTEPIPETHPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MTOJyYEHHBIN pe3ybTarT.

[IpyMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIsI CpPaBHEHUS, OLEHKH, pelIaTh JUHEWHBbIE HEPaBEHCTBA C
OTHOM TIEpeMEHHONM W WX CHUCTEMBI, JaBaTh TpadUUecKylo MILTIOCTPAIHIO MHOXKECTBA PEIIeHI HepaBeHCTBA,
CHCTEMbI HEPaBEHCTB.

DyHKIMHU
[lonumate W wWCMONB30BaTh (YHKIUOHANBHBIE TOHATUS M S3BIK  (TEPMHUHBI, CUMBOJINYECKUE
0o0O3HAYEHUs), ONpeAeNsITh 3HayeHHe (QYHKIMH 10  3HAYCHUIO apryMeHTa, OMNpEeAelsiTh CBOWCTBA
(hyaKIIHN TI0 €€ TpaduKy.
CtpouTts rpaduku 3JeMeHTapHBIX QYHKINH BUIA:
y = xﬁ' y= x2, y = x3, y = +/x, y = |x|, onuceiBaTh cBOCTBA UMCI0BOH (QYHKIMM MO €€ rpaduky.
[IpeameTHble pe3ynbTaTbl OCBOCHUS MPOTPaMMbl y4eOHOrO Kypca K KOHILY oOy4eHus B 9
KJacce:
Yucsa ¥ BBIYUCIEHHS
CpaBHUBATH U YIOPSAAOUMBATH PALlMOHANBHBIC M UPPAllMOHAJIbHbIC YHCIa. BeInonHATE apudmeTndeckue
JEHCTBUS C pallHOHANBHBIMU YWCIAMH, COYeTas
YCTHBIE W THMCbMEHHBbIE NPUEMBI, BBIIONHATH BBIYUCICHUS C HPPALMOHAILHBIMHU YHCIAMU.
Haxomutp 3HaueHus! cremeHedl ¢ HeabIMU IOKa3aTeNsIMM W KOPHEH, BBIYMCIISATH 3HAYCHUS YMCIIOBBIX
BBIPAKEHUH.
Oxpyriare JIeHCTBUTEbHbIE YHCha, BBITOJIHSATD NPUKUIKY pe3ynbraTa
BBIYHMCIICHUI1, OLIEHKY YNCIIOBBIX BBIPAXKCHUH.

YpaBHeHHs1 M HEPaBEeHCTBA

Pemate suHeliHBIE M KBajpaTHbBIE YPaBHEHUS, YpPaBHEHHMsS, CBOASALIMECS K HHM, IpOCTEimIne JpoOHO-
panyoHaIbHbIE YPaBHEHMSL.

Pewmate cuctemsel 1ByX JIMHEWHBIX YPABHEHUI C IBYyMsI IIEPEMEHHBIMHM M CHCTEMBI IBYX YPABHEHHM, B
KOTOPBIX OTHO YPaBHEHHUE HE SBIAETCS JINHEHHBIM.

Pemarp TekcToBBIE 3a7aun aNreOpamuecKuM CIOCOOOM C MOMOIIBIO COCTABIIEHUS YPaBHEHUS HITH
CUCTEMBI JIByX YPaBHEHHUH C IBYMsI IEPEMEHHBIMH.

[IpoBomuTe mpoCTEWIINE HCCIENOBAaHUS YpPaBHEHUH W CHCTEM YpaBHEHUIH, B TOM 4YHCIE C
npuMeHeHHeM  rpaduueckux — mpejictaBieHui  (ycTaHaBIMBAaTH, HMMEET JIM YpPaBHEHHE WJIM CHCTEMa
YpaBHEHUI PEIICHHUS, €CIIH UMEET, TO CKOJIBKO, U IPoUee).

Pemate nuHeiHbIE HEpPAaBEHCTBA, KBaJApaTHBIE HEPABEHCTBA, M300pakaTh PElICHHE HEPABEHCTB Ha
YHCJIOBOM NPSIMOM, 3aIllMChIBaTh PELIEHUE C TOMOILBIO CUMBOJIOB.

Pemars cucteMbl JMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIOIIUE KBaJpaTHOE
HEPaBEHCTBO, M300pakaTh pELICHWE CHCTEMbl HEPAaBEHCTB Ha YHCJIOBOH MPSMOM, 3alMCBIBAaTh PEIICHHE C
IIOMOILBIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MPU PELIEHUU PA3JIMYHBIX 334a4.

DOyHKINH
PacniozHaBaTh (QyHKUMM UW3y4YeHHBIX BHIAOB. [loKa3bIBaTh CXeMaTHUYECKH PACIONIOKEHHE Ha
KOOPAMHATHOM IUIOCKOCTH TrpadukoB GYyHKIMHA Bupa: y = £X,

3

y= #x+b, y= X ®= ax2+bx+c, y= x°, y= +x, y=|x| B 3aBUCHMMOCTHU OT 3HaUEHMii

K03 GHUIIMCHTOB, OIKCHIBATh CBOMCTBA () YHKITHIA.

Ctpouth u u300pakaTh CXEMaTHYECKH TpapuKH KBaApaTUIHBIX (DYHKIIHIA, OIMCHIBATH
CBOMCTBA KBaJAPaTUYHBIX (DYHKIHI 110 MX rpadukam.

Pacnio3naBate KkBaapaTmuHyl0 GYHKIHIO 1O (opMysie, TPUBOAWTH NPUMEPHI KBAIPATUIHBIX
(hyHKIMI U3 peanbHOMN XKU3HH, (PU3UKH, TEOMETPHH.



YucioBble MOCIET0BATETHLHOCTH U NMPOrPeCcCUH
PacriozHaBaTh apupMETHYECKYI0O W TEOMETPHUYECKYIO MPOTPECCHH MpPU Pa3HBIX CIIOco0ax 3a/laHHs.
BEIMONHATE BBIYHCIIEHUS € UCTIONB30BaHHEM (POPMYIT N-T'o YieHa apu(METHIECKON U TeOMETPHYECKON
MPOTPECCHIA, CYMMBI ITEPBBIX N YICHOB.
N300paxkaTh YiICHBI IOCIIEAOBATEIEHOCTH TOYKAMHU Ha KOOPAMHATHOM TUIOCKOCTH. Perrath 3amauu,
CBSI3aHHBIC C YMCIIOBBIMHU TIOCIIEOBATEILHOCTSIMK, B TOM YHCIIC
3a/1a4¥ U3 peaTbHOM KU3HU (C MCIIOF30BaHIEM KAITbKYISATOPA, U(PPOBBIX TEXHOJIOTHH).

T'EOMETPUA

HNPEAMETHBIE PE3YJIBTATbI

IIpeameTrHble pe3ynbTaTbl OCBOGHUS IPOrpaMMbl y4eOHOrO Kypca K KOHIY OOy4eHus B 7
KJacce:

PacnozHaBate  M3ydeHHBIE TeoMeTpuYecKue (GUrypbl, ONpENesTb HX B3aUMHOE PACIOJIOKEHHE,
n300pakaTh TEOMETpUYECKHe (UTYpHI, BBIMOIHATD YEPTEKHU [0 YCIOBHIO 3ajaud. VI3MepsTh JHHEHHbIE |
YIJIOBbl€ BeNWMYUHBL. Pelnars 3aaadu Ha BBIYUCIICHME JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate rpyOyro OLEHKY JMHEHHBIX M YIVIOBBIX BEJIMYMH MPEAMETOB B PEaTbHOU JKU3HH,
pasMepoB TPUPOAHBIX OOBEKTOB. Pasnuuarh pa3Mepbl 3THX OOBEKTOB IO MOPSIKY BEIUYHHBL.

CTpouTh UepTexH K TeOMETPUUYECKUM 3a7a4yaM.

ITonb3oBaTbCcsi NpHU3HAKAMM PABEHCTBA TPEYrOJBHUKOB, HCIOIb30BaTh IIPU3HAKM M  CBOMCTBa
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PELICHUH 3a]1a4.

IIpoBOmNTE JIOTMYECKHE pACCYKIOEHHS C HCIONBb30BAHHEM TIE€OMETPUUYECKHX TEOPEM.
ITomp30BatbeA MIpU3HAKaMHU paBeHCTBa MIPSIMOYTOJIBHBIX TPEYT OJIbHHAKOB,
CBOMCTBOM MEIMaHbl, IIPOBEIAEHHOM K THUIIOTEHY3€¢ MPSIMOYIOJBHOIO TPEYrOJbHUKA, B PELICHUU

reOMETPUYECKUX 33]1a4.

OmnpenensaTh NapayiebHOCTh TPSMBIX C TOMOIIBIO YIIIOB, KOTOpbIE 00pa3yeT ¢ HHUMH CeKymlasl.
OnpenensaTe MapaleNbHOCTh NPAMBIX C TIOMOLIBIO PAaBEHCTBA PACCTOAHUN OT TOYEK ONHOM MPAMOM 10
TOYEK APYroM IpsiMOM.

Pemiare 3aaun Ha KieT4aTOM Oymare.

[IpoBOAKMTE BBIYKMCICHUS M HAXOJUTh YHCJIOBbIE M OYKBEHHBIE 3HAYCHHUS! YIJIOB B T'€OMETPUYECKUX
3a/layaX C HCIOIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB W MHOTOYI'OJIbHUKOB,

CBOMCTB yriioB, 00pa30BaHHBIX NP MMEPECEUCHUH JIBYX MapaJIeNbHbIX MPIMBIX ceKyliel. PenraTh mpaktudeckue
331441 Ha HaXOK/ICHUE YTJIOB.

Bnanets MIOHATHEM reOMETPUYECKOr 0 MecTa TOYEK. YMets OIIPELENATh
OMCCEeKTpHCY Yyrila ¥ CepeANHHBIN MEPIEHINKYISAP K OTPE3Ky , KakK T€éOMETPUIECKHE MECTa TOUEK.

@opMyIMpOBaTh  ONPEIECICHUSI OKPYKHOCTM M Kpyra, XOpAbl W  JHaMeTpa OKPYXHOCTH,
IIOJIB30BATBCSI MX CBOWCTBAMM. YMETh MPUMEHSITh OTU CBOMCTBA IPU PELIECHUU 3aad.

BitaneTs NOHATHEM ONMCAHHON OKOJIO TPEYT OIbHUKA OKPYKHOCTH, YMETh HAXOUTh €€ LEHTP.
[lonb3oBaThecs (hakTamMu O TOM, UYTO OHMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA IIEPECEKAIOTCs B OJHOM TOUKE, U O
TOM, YTO CEPEMHHBIE NMEPNEHANKYIAPHI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAOTCS B OJTHON TOUKE.

Bilanete mnoHATHEM KacaTenbHOW K OKPYXKHOCTH, IIOJb30BaTbCs TEOPEMOU O
MEPIEHANKYIISIPHOCTH KacaTeIbHOW U pajuyca, MPOBEAEHHOIO K TOUKE KaCaHHUS.

ITonb30BaTbCcsl MPOCTEUIIMMU T€OMETPUYECKHMH HEPABEHCTBAMH, IOHMMATh MX IPAKTUYECKHUI
CMBICIL

[IpoBOOUTE OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOCHHUSI € IIOMOIUBIO LIUPKYJIS W JIMHEUKU.

[IpeameTHble pe3yNbTaThl OCBOCHWS MPOTPaMMbI  y4eOHOro Kypca K KOHIly oOydeHus B 8
KJjacce:

Pacrio3HaBaTh OCHOBHBIE€ BUIBI YETHIPEXYTONBHUKOB, UX AJIEMEHTHI, MOJB30BATHCA MX CBOWCTBAMH IpHU
pelIeHUH TeOMETPUUECKUX 3a/1ay.

ITpuMeHSITh CBOWMCTBAa TOYKH TEPECEUCHHs MEIHaH TPeyrojbHHKa (LIEHTpa Macc) B peHICHHH 3a/ad.

Brnagets mnoHsITHEM CpelHENH JUHUM TPEYrOJbHUKA W Tpamelu, IPUMEHATh WX CBOMCTBAa mpu
peleHun FEOMETPUUECKUX 3a/1ady. ITonws3o0BaThCA TeopeMoi Qaneca u TeopeMoi 0
MpOMOPLIMOHATBHBIX ~ OTpe3KaX, MPUMEHITh WX AN PELICHUs MpakTUYecKux 3agad. [IpumeHsTh

7



IpPU3HAKU TI0A00UsI TPEYroJIbHUKOB B pEIIEHUM TIeoMeTpudecKux 3ajad. [lonp3oBaTbes  TEOpeMoit
[Mudaropa Ui pelIeHus TEOMETPUYECKUX U mpakTHueckux — 3amad.  CTpouts
MaTeMaTUYEeCKyl0 MOZEIb B IPAKTHUUECKUX 33Jadax, CaMOCTOATEJIbHO JelaTh YepTéX M HaXOOUTh
COOTBETCTBYIOIME JUIMHBL. BlianeTs MOHATUSAMHU CHHYCA, KOCHHYCA U TaHT€HCa OCTPOrO yrila HpsSMOYIOJbHOTO
TPEYr OJIbHUKA. Ilonw3oBaTbes 3TUMU TIOHATHAMHI JUTST peleHus MPaKTUYECKUX 3a71ad4.
Beraucnsate  (pasmuyHBIME - CIIOCOOAMHM) — IUIONIAAb TPEYrOJIbHHKA M IUIOLIAAM MHOTOYTOJBHBIX (GHIYp
(monp3ysich, TAe HEOOXOAMMO, KalbKyJaTOpoM). [IpUMEHSATH MONTyYCHHBIC YMEHHUS B IPAKTHYCCKUX 3aa4ax.

[IpenmeTHble pe3yibTaThl OCBOCHUS NPOrpaMMBl  ydeOHOTO Kypca K KOHILY oOydeHus B 9
KJ1acce:

3HAaTh TPUTOHOMETpUYECKUEe (YHKIUM OCTPBIX VYIJIOB, HAXOJUTh C WX TOMOIIbIO pa3HYHBIC
3JIEMEHTBI TPSIMOYTOJBHOIO TPEYroMbHUKA («PEHICHHE MPSIMOYTOJLHBIX TPEYTOJbHHKOBY).

HaxoauTs (¢ TOMOIIIBIO KaTbKYISTOPA) JUTMHBI U YTIIBI IS HETaOJIMYHBIX 3HAUCHUH.

[Monp3oBaThcss  (oOpMylTaMH TIPUBEACHHS W OCHOBHBIM  TPUTOHOMETPUYECKUM TOXKICCTBOM IS
HAXOXKJICHUSI COOTHOIICHUH MEXIY TPUTOHOMETPUYCCKUMHY BeJIMYUHAMH.

Hcnonb3oBaTh TEOpeMbl CHHYCOB M  KOCHHYCOB JUIS HAaXOXKICHHUS  Pa3JIMYHBIX 3JICMCHTOB
TPeyrojabHUKa («peIiecHne TPEYTONbHUKOBY), MPUMEHATh MX TMPH PEIICHHH T€OMETPHUECKUX 3a/1ad.

Brnagers TOHATHSAMH TpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX 3JEMEHTOB HOJOOHBIX (UTYD.
INonp3oBaThcs CBOMCTBaMM TOJO0MS TMPOU3BONLHBIX (UTYpP, YMETh BBIYMCIATH JUTHHBI M HAXOJWTh YIJIbI
y mo1o0HbBIX Guryp. [IpuMeHATh CBOMcTBa MOMOOMS B MPAKTUYECKUX 33/1a4. YMETh TPUBOJWTH MPHUMEPHI
NOJOOHBIX (QUTYpP B OKPYKAIOIIEM MHPE.

ITonp30BaThcs TEOpeMaMy O TIPOU3BEICHHHM OTPE3KOB XOPI, O MPOHM3BEICHUU OTPE3KOB CEKYIIHX,
0 KBaJpaTe KacaTeJIbHOMU.

[Tonmp30BaThcsl BEKTOpaMH, MOHUMAaTh MX T€OMETPUYECCKHN U (DU3UUECKUN CMBICI, MPUMEHITh WX B
pEIICHUH TEeOMETpPHUeCKUX U (u3mueckux 3amad. [IpUMEHSATH CKaISIPHOE MPOU3BEICHHE BEKTOPOB JUIS
HAXOXKJICHUS JIIMH U YTJIOB.

[Tonmb30BaThCsl METOJMOM KOOPJAMHAT HA IUIOCKOCTH, MPUMEHSTh €r0 B PEIICHUH FeOMETPUYCCKUX U
MPAKTHYECKUX 3a/1a4.

Bnajsers MOHSATUSAMU NMPABUJILHOI'O MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, JUITMHBI AYTH OKPYKHOCTH U
paJuaHHONW Mephbl YIjla, YMETh BBIYMCIISATH IUIONIAJb Kpyra M €ro dactei. [IpuMeHsTh MmojydeHHbIC YMEHUS B
MPAKTHYECKUX 3aj1auax.

Haxoauth ocu (MiH IIEHTPBI) CHMMETPUH QUTYD, TPUMEHSTD ABHKEHHUS IOCKOCTH B MTPOCTEHIITNX
CIydasx.

[TpumensTh OMy4YeHHbIC 3HAHUS HAa IPAKTHKE — CTPOUTh MaTeMaTu4ecKue MOJICNN JUIS  3ajiay peajibHOM
KU3HH U IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM TMOJ00MS U TPUTOHOMETPHUUYECKHX
¢byukiwidi  (MO7B3YysACh, e HEOOXOAMMO, KAJbKYIISITOPOM).

BEPOATHOCTDb U CTATUCTHUKA

HPEJAMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHHS NPOTPaMMBbl  y4eOHOTO Kypca K KOHITy OOy4eHus B 7
KJjacce.

Yurats nH(popMaImio, NPEACTABIEHHYIO B Ta0IMIax, Ha JauarpaMMmax,
NPENCTaBIATh JIaHHbIC B BHE TaOJHMI], CTPOUTH JUArpaMMbI (CTOMOUKOBBIC (CTOIOYATBIE) W KPYroBbie) IO
MacCHBaM 3HAYCHHUH.

OnuceIBaTh 1 MHTEPIPETHPOBATL PEabHBIC YHCIIOBBIC JaHHBIC, NPEICTABICHHBIC B TA0IHIIAX, HA
JuarpaMMax, rpadukax.

Hcnonb30BaTh 11 OMHMCAHUS TAHHBIX CTATHCTUYCCKUE XapaKTEPUCTHKU: CpemHee apudMeTmieckoe,
MeJaHa, HanOoJbIllee M HANMEHbBIIISE 3HAUCHHSI, Pa3Max.

HNmeTp mpeAcTaBieHHE O CAyYalHOM H3MEHYHMBOCTH Ha IpHUMEpax I[EeH, (U3HMYECKUX BCIIUYHMH,
AHTPOMOMETPUYECKUX JaHHBIX, UMETh MPEACTABICHUE O CTATUCTHUECKOU YCTONYMBOCTH.

[IpeameTHble pe3ynbTaTbl OCBOCHUS MPOTpaMMbl y4eOHOro Kypca K KOHIYy 0Oy4eHus B 8



KJacce:

W3Bnekars u mpeoOpa3oBbIBaTh WHGOPMAIIUIO, MPEICTABICHHYIO B BUJC TAOJUII, JUArpaMM, TpaduKoB,
MIPEJCTABISTh JJaHHBIE B BUJIC TAOJHII, TUarpamMm, rpaduKoB.

OnwuchIBaTh JAHHBIC C MTOMOIIBIO CTATUCTUYECKUX TTOKA3aTeNeH: CPpeIHUX 3HAYCHUI U Mep pacCeHBaHMUS
(pa3max, TUCTIEPCHSI U CTAHAAPTHOE OTKJIOHEHHE).

HaxonuTh 49acTOTHI YWCIIOBBIX 3HAYEHUH M 4YacTOTHI COOBITHI, B TOM 4YHCIIE IO pe3yJbTaraM
W3MEpEHU U HAOIIOACHHH.

Haxomuth BepoOATHOCTH CIlydalHBIX COOBITHII B  ONBITAX, 3HAs BEPOSITHOCTH DJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIC B OIBITaX C PABHOBO3MOXHBIMH 3JICMEHTAPHBIMHA COOBITHUSIMHU.

Ucnonp3oBare rpaduyeckue MOACHHM: JIEPEBO  CIIydaHOTO  SKCIICPUMEHTA, TUarpaMMbl
Diinrepa, ynucIoBas mMpsMasi.

OnepupoBaTh MOHSATHSIMH. MHOXXECTBO, TOJMHOMXECTBO, BBHINIOJHATH OIEPAIMU HAJl MHOXKECTBAMHU:
o0OBeIMHEHHE, TIEPEeCeUCHHE, JTOMONHEHHE, TICPEYHUCTISITh SJIEMEHTHI MHOXKECTB, TPUMEHSTH CBOHCTBA MHOMKECTB.
Hcnonk3oBath rpaduueckoe MPEACTaBICHHE MHOXECTB W CBA3CH MEXAy HHMU JUIS OMUCAHUS

MPOIIECCOB W SIBIICHUN, B TOM YHCIIC MPU PEIICHWU 33]ad M3 APYTUX y4eOHBIX MPEJIMETOB M KYPCOB.

[IpeameTrHble pe3ynbTaTbl OCBOGHUS IPOTpaMMbl y4eOHOro Kypca K KOHIY oOy4eHus B 9
KJ1acce:

U3Bnekats W mpeoOpa3oBbIBaTh HMH(GOPMAIMIO, TMPEIACTABICHHYIO B DPa3UYHBIX HCTOUHHKAX B
BUJe TaOnWil, auarpamMM, rpadWKoB, TPEACTaBIATh JaHHBIE B BHJIE TAONHII, AHATPaMM, rpadUKoB.

Pemrath 3amaun opraHM30BaHHBIM NIEpeOOPOM BAPHAHTOB, & TAKXKE C UCTIONB30BaHNEM KOMOMHATOPHBIX
MIPAaBUII U METOZIOB.

Hcnonp30BaTe onucaTeNpHbIE XapAKTEPUCTUKH U1 MACCUBOB YMCIIOBBIX JAHHBIX, B TOM YHCIE CPEIHUE
3HA4YEeHHS U MEPbI pacCEUBaHMUA.

Haxomuth 4acTOTBl 3HaYeHUH M YACTOTHI COOBITHS, B TOM YHCIE IOJB3YSACH PE3yIbTaTaMU
MPOBEACHHBIX U3MEPEHUHN M HAOJIIOICHUH.

HaxomuTh BepoSTHOCTH CIydailHBIX COOBITHH B M3YYEHHBIX ONBITaX, B TOM YHUCIE B OIBITAX C
PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMU COOBITHUSIMH, B CEPUSX HCIIBITAHHH JIO MIEPBOTO yCIeXa, B CEPHIAX
ucneiTanuii beprymiu.

HmeTs npecTaBieHUe O CIIy4aiiHON BEJIMYMHE U O PaCIpelelICHUU BEpOosiTHOCTEN. FIMeTh IpescTaBieHue

0 3akoHe OONBIIMX 4YHCET KaK O IPOSBICHUU
3aKOHOMEPHOCTH B CIlydalHOW HW3MEHYMBOCTH M O POJM 3aKOHAa OONBIIMX YHCEN B IPUPOC U
oO1recTse.



COJEPKAHUE YYEBHOI'O IPEJIMETA
APUDOMETHUKA
PanunonajnbHble 4ucaa. PaclimpeHne MHOXKECTBA HAaTypaJbHBIX YHCEN IO MHOYKECTBA LENbIX. MHOKeCTBa

m
HCJIBIX YUCCIT 1O MHOXKCCTBA pAallUOHAJIbHBIX. PanmoHanpHOE YKCI0 KaK OTHOIICHUE ; . TAe M — 1eaoe 4uclo,

N — HaTypanbHOe. CTeneHb C ETIbIM IT0Ka3aTeIeM.
HeiictBuTesabnbie 4uciaa. Ksagpartelii kopeHp u3 uncina. KopeHb TpeThel cTeneHu. 3amuch KOpHEH ¢
MIOMOIIBIO CTEIIEHHU C APOOHBIM ITOKA3aTEIEM.

[lonatne 00 wuppannoHanbHOM uucie. MppalnOHaNIbHOCTh YWCIIA M HECOU3MEPUMOCTh CTOPOHBI U
JUaroHany kBajapara. JlecaTuanble TpUOIMKEHNS HPPAHOHATBHBIX YHCEIL.

MHOXeCTBO  CHCTBUTENBHBIX YHCEN; MPEICTABICHUE JCHCTBUTENBHBIX YHCEN OECKOHEYHBIMH
JEeCATUYHBIMU Ipo0siMu. CpaBHEHUE EHCTBUTEIBHBIX YUCET.

Koopaunrarnas npsmasi. M300pakeHre 9ices TOYKaMu KOOPIMHATHOM MpsMoi. YNCIoBbIE TPOMEKYTKH.
H3mepenusi, npuoIMKeHUs], OeHKU. Pa3Mepbl 00bEKTOB OKPY’KarOIEro MUpa (0T 3JIEMEHTapHBIX YaCTHLL JO
BcenenHoit), JMTENbHOCTh MPOIIECCOB B OKpYXarollleM Mupe. BriaeneHne MHOXUTENS — CTENEHH AECSITH B
3anmucu yucia. llpubmbkeHHOe 3HAaYeHHWE BEJIMYMHBL, TOYHOCTh NpUOmMWKeHHsa. lIpukunka M oleHka
pe3yJIbTaTOB BEIYMCIICHUH.

AJITEBPA

Aaredpanyeckue BbIpaskeHHs. byKBeHHBIC BBIpXEHHS (BBIPKEHHS C TIEpEMEHHBIMH). UHCI0BOE 3HAUYECHUE
OYKBEHHOTro BbIpakeHHs. JlomycTuMble 3HaueHUs TmepeMeHHBIX. IloncTaHoBKa BBIpaXXEHUH BMECTO
nepeMeHHBIX. [IpeoOpazoBanne OYKBEHHBIX BBIpRKCHHH Ha OCHOBE CBOWCTB apuU()METHYECKHUX JEHCTBHIA.
PaBeHCcTBO OyKBEHHBIX BhIpakeHUH. ToxaecTBo.

Crenenpb ¢ HaTypaJbHBIM IOKa3zaTeneM U e€ cBoiicTBa. OgHOWIEHb M MHOrowieHbl. CTerneHb MHOIOWIEHA.
Crnoxenue, BEIUATAHUE, YMHOKEHHE MHOTOWIEHOB. POPMYIIBl COKPAIEHHOTO YMHOKEHHUS: KBapaT CyMMBI H
KBazgpar pasHocTd. Dopmyna pa3HOCTH KBaapaToB. lIpeoOpa3zoBaHue LEJIOr0 BBIPaXEHHS B MHOTOWIEH.
Pa3noxeHne MHOTrOWIEHOB Ha MHOXXHTENIW. MHOrowieHel ¢ ofgHOW mnepeMeHHOM. KopeHb MHoOrouseHa.
KBanpaThblil TpEXUIEH; pa3I0KEeHUE KBaAPATHOTO TPEXWIEHAa HA MHOKHTEIH.

AnreOpandeckast JpoOb. OCHOBHOE CBOKMCTBO anreOpanueckoit jpoou. CliokeHue, BBIYMTAHUE,

YMHOXXEHHE, JeleHue anredpanyeckux Apodeil. CTemneHs ¢ 1eIbIM IoKas3areieM U e€ cBoiicTBa.

PannonaneHbIe BRIpaXKeHUS U UX MpeoOpa3oBaHus. Jloka3aTenbCcTBO TOXIECTB

Ksagpatasie kopHH. CBoiicTBa apu()MeTHUECKHX KBaApaTHBIX KOPHEH M MX MPUMEHEHHE K MpeoOpa3oBaHMIO
YHCIIOBBIX BBIPAKEHUI U BEIYHCIICHHSM.

YpaBHenuss. YpaBHeHue ¢ oaHoil mepemenHHoW. Kopenp ypaBHeHus. CBoiicTBa YHCIIOBBIX HEPAaBEHCTB.
PaBHOCHIIBHOCTE YpaBHEHUH. .

Jluneitnoe ypaBHeHue. KBajpatHoe ypaBHeHme: GopMyliia KOpHeW KBajpaTHOro ypaBHeHHs. Teopema Buera.
Pewienne ypaBHeHM, CBOAAIIMXCS K JIMHEWHBIM M KBaJpaTHbIM. IIpuMepbl peleHus: ypaBHEHUM TPETbEH U
YEeTBEPTOH cTeneHel. Pemenne 1poOHO-pallnOHANBHBIX YPaBHEHUH.

YpaBHeHne ¢ AByMs MepeMeHHbIMH. JInHEHHOe ypaBHEHHE C ABYMS IEPEMEHHBIMH, TPUMEPHI PEeIIeHUs
YpaBHEHUH B LIETIBIX YUCIIAX.

Cucrema ypaBHEeHHH C JOByMs mniepeMeHHbIMH. CucTeMa JABYX JMHEHHBIX YypaBHEHHUH C JBYMS
IIEPEMEHHBIMY; PELICHHUE TIOJCTAHOBKOM U ClIOKEeHUEM. [IpuMepsl perieHus: CHCTEM HEJIMHEWHBIX YPAaBHEHUH C
JIByMsI IEPEMEHHBIMU.

Pernrenue TeKCTOBBIX 3aj1a4 anreOpanyeckiM CrIocoO0M.

JlekapToBBl KOOpAMHATHI Ha IUIOCKOCTH. ['paduueckass MHTEpHpeTanys ypaBHEHHS C ABYMs
nepeMeHHbIMU. ['paduK JIMHEHHOTO ypaBHEHHS C JOBYMS NEPEMEHHBIMHU; YIJIOBOH KO3((QUIMEHT NpsSMON;
YCIIOBUE TApajICIbHOCTH MPAMBIX. ['paduKu NpoCcTEeHIINX HEIMHEHHBIX ypaBHCHMIA, mapaloina, rumepoolia,
OKpY>KHOCTb. ['padpuueckas HHTEpIIpeTalis CUCTEM YPAaBHEHUH C JBYMS IEPEMEHHBIMH.

HepaBencrBa. UnciioBble HEpaBEHCTBA U UX CBOMCTBA.
HepaBenctBo ¢ ogHoil mnepemeHHOW. PaBHOCHIBHOCTH HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OIHOM
nepemenHoM. KBaapaTHeie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJHOM MTEPEMEHHOM.

OYHKIIUHN
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OcHoOBHBIE MOHATHA. 3aBUCHUMOCTH MK Ty BenmmurHaMu. [lorstre Gynkimu. O01acTh onpeaeIeHus 1
MHOeCTBO 3HaueHNH (pyHkunu. CriocoOs! 3aganus pyHkuun. I'paduk pynkunu. CoiicTBa QyHKIHNHA, NX
oroOpakeHune Ha rpaduke. [Ipumeps! rpagukoB 3aBUCHMOCTEH, OTPAKAIONINX PEATbHBIC MIPOLECCHI.

YucaoBble pyHkuun. OyHKIHUY, ONKCHIBAIOMINE MIPSIMYI0 U 00paTHYIO MPONOPLUMOHAIBHBIC 3aBUCUMOCTH, UX
rpadukn u cBoiictBa. KBagparnunas ¢yHkims, e€ rpaguk u cBoicTBa. CTenieHHble GYHKINH C HATYPaIbHBIMHU
TokasaTensamMu 2 U 3, ux rpaduky u cBoiictsa. I'paduxu dysxmmii y =vx , y = Vx,y = |x].

YucjoBble nmocaen0BaTeabHOCTH. [IoHATHE YHUCIIOBOH MOCIENOBATENEHOCTH. 3aaHue MOCIe0BATEILHOCTH

peKyppeHTHOH (hopmMynoii u hopMyIIoi 7-TO YIIeHa.

Apudmernueckas U reomeTpuieckas nporpeccuu. @opMyIsl #-T0 WieHa apuPMETHUECKONH U TeOMEeTPUIECKON

NPOTPECCHH, CYMMBI TEPBBIX #-X UJIEHOB. M300pakeHWe UIEHOB apu(METHYECKOH W TeOMEeTpHUYECKOU

MIPOTPECCHI TOYKAMH KOOPIUHATHOM IITIOCKOCTH. JIMHEHHBIN 1 SKCITOHSHITHATBHEIN pocT. CIIOXKHBIC ITPOIICHTEHI.
BEPOATHOCTDb U CTATUCTHUKA

OnucareabHas cratucTuka. [IpencraBieHne qaHHbIX B Buze TabauL, quarpamm, rpagukos. Ciyuaiinas
U3MEHYUBOCTh. CTaTHCTHUYECKAs XapaKTEPUCTUKA Habopa NaHHbBIX: cpenHee apudMeTHIecKoe, MeIMaHHa,
HaunOoJblliee U HAMMEHbIIIee 3HaUeHUs, pa3Max. [IpencTaBnerne 0 BBIOOPOYHOM UCCIICIOBAHUH.

I'pad, BepmmHa, pedpo. Crenenp BepmmHEL. Yncno pedbep U cymMMapHas creneHb BepmiuH. [IpeacraBnenue o

ces3HOoCTH Tpada. Ilemm m ksl [lytu B rpadax. OOxon rpada (sinepor myth). [lpencraBicHue 00
OpUEHTHPOBOYHOM Tpade. Pemenne 3agad ¢ momorsio rpados.

CayuaiiHple cOOBITHA U BepPOSITHOCTb. lloHATHE O Cily4ailHOM OmbBITe W ciiydailHOM coObiTmm. YacTtoTa
ciydaitHoro coObITHs. CTaTUCTHYECKHH TMOAXO0J K MOHSATHIO BEPOSITHOCTH. BEposSTHOCTH MPOTUBOIOJIOKHBIX
coObrTnii. HeszaBucumpie coOOBITHS. YMHOXKEHHE BEpOATHOCTEH. J[OCTOBEpHBIE W HEBO3MOXHBIE COOBITHS.
PaBHOBO3MOXKHOCTH cOOBITHI. Kitaccrueckoe onpeaeneHne BeposSTHOCTH.

Hepeso. CBoiicTBa 1epeBbEeB: €ANHCTBEHHOCTH ITyTH, CYIIECTBOBAHNE BUCSYEH BEPIINHBI, CBSI3b MEKIY YHUCIOM

BEPLIMH U urciioM pedep. [lpaBuno ymHOKeHHS.

KomOunatopuka. Pemenne koMOWHATOpHBIX 3aaau mepebopoM BapuaHToB. KomOWHaTopHOE MpaBHIIO
ymHOxeHus1. [lepecranoBku u pakropuai.

I'eomerpuueckas BeposiTHOCTh. Ciy4allHBIA BBHIOOp TOUKH W3 (DUTYpPHI Ha TUIOCKOCTH, M3 OTpPE3Ka W W3 JyTH

OKPY>KHOCTH.

JIOI'UKA U MHOKECTBA

TeopeTnko-MHOKeCTBEHHbIE  TMOHATHS. MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJlaHe  MHOXECTB
NEPEYrCIICHHEM BJIEMEHTOB, XapaKTE€PUCTHYECKMM CBOHCTBOM. CTaHZapTHbIE OOO3HAYEHUS! UHCIOBBIX
MHOXxecTB. IlycToe MHOXecTBO u ero obo3nadenue. [lonmHOXKecTBO. OOBEANHEHNE U NIEPECEUCHUE MHOXKECTB,
Pa3HOCTh MHOKECTB.

NnnrocTpanusi OTHOIEHUA MEXIY MHOKECTBAMU C MIOMOILbIO AUarpamMm Oinepa-Benna.
Usmepenust paccenBanus JaHHBIX. Jucriepcrs M CTaHIApTHOE OTKJIOHEHWE YHCIOBBIX HAaO0OpoB. marpamma
paccenBaHHUA.
DJieMeHTHhI JOTruKH. [IoHATHE O PABHOCHIILHOCTH, CJIEIOBAHUH, YIIOTPEOIEHUE JOTHIECKUX CBA30KECU ...,
mo..., 8 MOM U MOJILKO 8 MOM Clyuae, TOTUIECKHE CBSA3KH U, UU.
MATEMATHKA B UCTOPHUYECKOM PA3BUTHUH
Uctopust GopMUpOBaHUS TIOHSTHS YMCIIA: HATYPAITBHBIE YHCIIA, IPOOH, HEIOCTATOYHOCTh PAIlMOHAILHBIX YHCEI

JUTSI TEOMETPUYECKUX U3MEPEHHI, HppalioHabHbIe yrncia. CTapuHHbIC
cuctemsbl 3anucu uncen. Jpob6u B Basuione, Erunrte, Pume. OTkpbiTHe OecaTuuHbIX ApoOeil. CtapuHHBIE
cucteMbl Mep. JlecsTHuHbIe IpoOK U MeTpHuecKas cucteMa mep. [1osBiIeHne OTpUIaTeNbHbIX Yncen U Hys. JI.
Marunuukuii. JI. Ditnep.

3apoxaenne anreOpsl B Heapax apudMeruku. A-Xopesmu. Poxaenune OykBenHo# cuMBoiuku. 11. depma,
®. Buer, P. [exapt. Ucropus Bompoca o HaxokaeHWH GOpMyT KOpPHEH anreOpanmdecKux YpaBHEHUH,

HEepa3pelIMMoCcTh B paJuKalax ypaBHeHHH ctemeHH, Oompmeit yetbipéx. H. Taprames, x. Kapmano, H.X.
Abens, 3. I'anya.

U3obperenne MeToa KOOPAUHAT, TO3BOJISIOIIETO IEPEBOAUTE TE€OMETPHUUECKIE OOBEKTHI Ha SA3BIK ajareOphl.

P. dexapr u I1. ®epma. [Ipumeps! pa3nuyHbIX CUCTEM KOOPAMHAT Ha MIOCKOCTH.

3amaga Jleonapnao ITnzanckoro (PruboHaydm) 0 Kpoiaukax, yncia Gubdonauydn. 3amada o IraxMaTHOH JTOCKE.
Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe Aeno, azapTHele Urpsl. 11. ®epma n b. Ilackans. 5. beprymmm.
A.H. Konmoropos.
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I'EOMETPUSA
Harasinnas reomerpusi. HarnsmHele TpencTaBieHHMs O  MPOCTPAHCTBEHHBIX — (urypax:  Kyo,
napajulesienuIie], Mpu3Ma, mupaMua, map, cepa, KoHyc, IUHAP. M300paxeHne mpoCcTpaHCTBEHHBIX (UTYD.

IIpumepsl ceuenuil. MHororpanHuku. IIpaBusibHble MHOTOTpaHHUKHU. [TpuMepsl pa3BEPTOK MHOTOTPaAaHHUKOB,
HWIMHAPA U KOHYCA.
[Tonstue 00bEMa; equHuIBl 00bEMa. OOBEM MPSAMOYTOJIEHOTO Mapauielienune/a, Kyoa.

I'eomeTrpuueckue ¢urypsbl. llpsaveie u yrael. Touka, mpsMas, miIockocTs. OTpe3ok, iyd. Yroi. Buasr
yrnoB. BepTukanbHble u cMexxHble. buccekTpuca yria.

[TapannensHble M mepecekarolecs npsMele. [lepneHnuKynspHble NMpsMble. TeopeMbl O NMapajuIeIbHOCTH U
MIEPIICHANKYIISIPHOCTH TPAMBIX. [lepmeHaukynsp u HakjIoHHAs K TpsMoil. CepeAMHHBIN MEPIeHIUKYISP K
OTpE3KY.

I'eomeTrpuueckoe MecTo Touek. CBOKWCTBA OUCCEKTPUCH yTTIa M CEPETUHHOTO ePIEHANKYISIpa K OTPE3KY.
TpeyronpHuk. Bricota, menmana, OuWcCceKTpuca, CpegHssl JHMHUS TpEyroibHHKa. PaBHOOeIOpeHHBIE U
PaBHOCTOPOHHHKE TPEYTONIBHUKH; CBOHCTBA W PU3HAKH PaBHOOCIPEHHOTO TpeyroibHuKa. [Ipr3Haku paBeHCTBA
TpeyronbHUKOB. HepaBeHCTBO TpeyrojbHUKa. COOTHOLIEHUSI MEXAY CTOPOHAMU U YIJIaMH TPEYTOJIbHUKA.
Cymma yrioB TpeyrojbHuka. BHemrHue yrasl TpeyroibHuka. Teopema daneca. IlomoOue TpeyrojibHUKOB.
[Ipu3naku nogodust TpeyroiapHUKOB. Teopema [ludaropa. CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC OCTPOTO yTIiia
IPSAMOYTOJIEHOIO TPEYTOoNbHKKA U yriioB oT 0 1o 180°%; mpuBenenue k ocTpomy yriay. Penenue mpsSMoyroibHbIX
TPECYroJIbHUKOB. OcHoBHOE TPUTOHOMETPHUYCCKOC TOKACCTBO. (DOpMyJ'II)I, CBA3bIBAONIUEC CHUHYC, KOCHUHYC,
TaHI€HC, KOTAaHI'€HC OJHOTO M TOro >Ke yria. PenieHue TpeyrojbHUKOB: TEOpEMa KOCHHYCOB H Teopema
CHUHYCOB. 3aMeyaTeNIbHbIe TOUYKH TPEYTOJIbHUKA.

UetpipexyronpHuk. [lapammrenorpamm, ero cBodcTBa W mpu3Hakd. [IpAMOYTONBHWK, KBaapaT, poMO, HX
CBOMCTBa W pU3HAKU. Tpaneuusi, CpeAHss JIMHUS TPANCUH.

MHuoroyronbHUK. Beinmykiible MHOTOYroabHUKH. CyMMa yTJIOB BBITYKJIOTO MHOTOyroibHUKA. [IpaBuibHbIE
MHOTOYTOJIbHUKHU.

OxkpyxHocTh u Kpyr. Jyra, xopma. Cextop, cerMeHT. LleHTpanbHBIN yroi, BIMCAHHBIN yTOJ, BEIMYHMHA
BIIMCAHHOTO yTia. B3amMHOE pacmojokeHue MpsSMOM M OKPYKHOCTH, NIBYX OKpykHOcTed. KacarempHas u
CeKylIasi K OKpY>KHOCTH, UX CBOICTBa. BrircaHHbIE U OMKHCAHHBIE MHOTOYTONBHUKU. OKPY>KHOCTh, BIIUCAHHAS B
TPEYTrOJIbHUK, U OKPYXKHOCTb, OIIMCAaHHAs OKOJO TPEYroJIbHMKA. BIHMCAaHHBIE M ONMCAHHBIE OKPY>KHOCTH
MPaBUIBHOTO MHOTOYTOJIbHUKA.

I'eomerpudeckue npeoOpa3zoBanusi. [loHstne o paeHcTBe Quryp. [loHATHE O JBWKEHHH: oOceBas W
[EHTpaJibHAss CAMMETPHUH, TTapaJuIeIbHbIN MepeHoc, MOoBOpoT. [ToHsTHE 0 Mog00uK GUTYp U TOMOTETHH.

[TocTpoeHuss ¢ MOMOUIBIO HUPKYJss M JUHEHKU. OCHOBHBIE 3aJayd Ha IOCTPOEHUE: NEJICHUE OTpe3Ka
TMIOTIOJIaM; TIOCTPOEHHUE yTiia, PaBHOTO JAaHHOMY; MOCTPOEHWE TPEYrOJbHHUKA MO0 TPEM CTOPOHAM; ITOCTPOCHHUE
MIEPIICHINKYJISIPA K MPSIMOM; TIOCTPOSHHE OMCCEKTPUCHI YIUIa; JAeNIiCHHE OTPe3Ka Ha 1 PaBHBIX YacTew.

Pemienue 3amau Ha BBIUMCIEHUE, JT0KA3aTEIbCTBO M MOCTPOCHUE C HCIMOIB30BAHUEM CBOMCTB M3yUEHHBIX
¢uryp.

HN3mepeHue reomerpuuyeckux BeduduH. J[nmuHa otpeska. PacctosHue oT Touku N0 mpsimMod. PaccrosHue
MEXAY MapauIeIbHBIMU IIPSIMBIMU.

IlepumeTp npsAMOYyroNbHUKA.

JnHa OKpy>KHOCTH, YHUCIIO T; AJIMHA AYTH OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEXAY BEIUUYUHON LIEHTPAJIBHOIO YIVIA U JUIMHON AYTH OKPYXHOCTH.
Ilonste tutomamum 1ockux Quryp. PaBHOcocTaBieHHble W paBHOBenukue ¢urypel. [lnomans
npsMOyrojibHUKa. Ilnomaau napaienorpaMma, TpeyrolbHUKa M Tpameuuu. lliomane MHOrOyroyibHHKA.
[Tnomane kpyra u miomaas cekropa. COOTHOMIEHUE MEXTY IUIOMAASIMHU MOT0O0OHBIX UTYP.

Pemenue 3a1a4 Ha BEIYUCIICHUE U JOKA3aTEIBCTBO C HCIIOJIE30BAHUEM H3YUYCHHBIX (DOPMYIL

Koopaunartsl. YpaBHenue npsimoil. KoopauHatel cepenuHbl oTpe3ka. Dopmylia pacCTOSHUA MEXTY JIBYMsI
TOYKAMH IUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bekropsl. JlnnHa (MOIyns) BeKTOpa. PaBeHCTBO BekTOpoB. KommnHeapHbie BeKTOphl. KoopawmHATHI BEKTOpA.
YMHOXEHUE BEKTOpa Ha YMCJIO, CyMMa BEKTOPOB, Pa3IOKEHUE BEKTOpA MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
CkanspHoe Ipou3BeACHUE BEKTOPOB.
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TeopeTHKO-MHOKeCTBEHHbIe  MOHATHA. MHOXECTBO, DJJEMEHT MHOXECTBAa. 3aJaHue MHOXKECTB
MIEPEYUCIICHUEM DJIEMEHTOB, XapaKTEPUCTUICCKUM CBOMCTBOM. [lomMHOkecTBO. OOBEeIMHEHNE U TIepECCUeHIE
MHOKECTB.

JueMeHTHI Joruku. Onpeaenenrue. AKCUOMBI U TeopeMbl. JlokazaTenbecTBo. Jloka3aTenbCTBO OT HPOTHUBHOTO.
Teopema, oOpaTHas nanHo#. [IpuMep U KOHTpIIpUMED.

[lonsATHE O PAaBHOCHIBLHOCTH, CJICAOBAaHHUH, YIOTPEOJICHNE JIOTHIECKUX CBS30K €CIH ..., TO ..., B TOM U TOJBKO B
TOM CIy4ae, JOTHUECKUE CBSI3KU U, UJIH.

I'eometpusi B ucropuveckom pazputuu. Ot 3emieMepus k reometpun. [ludarop u ero mkona. anec.
Apxumen. [ToctpoeHre npaBUIBHBIX MHOTOYTOIBHUKOB. Tpucekuus yria. Keanpatypa kpyra. Y aBoeHue Kyoa.
Hcropus umcna n. 3omotoe cedenue. «Hauamay Epxmma. JI. Diinep. H.U. JloGadueBckmii. Mctopus msroro
MoCTyJaTa.

N3obperenne MeTona KOOPAUHAT, TIO3BOJISIFOIIETO IEPEBOANTH TEOMETPUIECKIe OOBEKTHI Ha S3BIK ajITreOphl.
P. dexapr u I1. ®epma. [Ipumepsl pa3audHbIX CHCTEM KOOPAMHAT Ha INIOCKOCTH.

TEMATHYECKOE IIVTAHUPOBAHME

Ne HaumenoBanmue pa3snesioB KoanvectBo | B Tom uucie
n/m 4acoB KOHTPOJIBHBI
X paboTt
7 kjaacc Auredpa
1 [ToBTOpenne yueOHOTrO Marepuana 3a 5-6 KIacchl. 3 1
BxonHas koHTpoabHas paboTa
2 Jpobu 1 IpoIeHTHI 11 1
3 [Ipsimast 1 0OpaTHas IPONOPIIMOHAIEHOCTh 8 1
4 Beenenue B anredpy 9 1
5 YpaBHeHHA 10 1
6 KoopauHats! u rpaduku 10 1
7 CBo¥icTBa cTENEHN ¢ HATYpaJIbHBIM MTOKa3aTeleM 10 1
8 MHoOro4JIeHbI 16 2
9 Pa3nojxeHne MHOTOWISHOB HA MHOXKHUTEITH 16 2
10 | YacToTa M BepOSTHOCTb 7 -
11 IToBTopenne. ToroBas KOHTpoJbHAs paboTa 4 1
HToro 102 12
I'eomeTpus
1 HavanbHble reOMETPUYECKUE CBEACHUS 11 1
2 TpeyronbHUKH 18 1
3 [TapannensHble IpsSMBIE 13 1
4 CooTHoIIEHHE MEX/Ty CTOPOHAMH U YTJIaMU 20 2
TPEYTOJILHUKA
5 [ToBTOpEHME, peLIeHHE 3a1a4 6 1
Hroro 68 6
Hroro: o0uiee KOIMYECTBO YACOB 110 MATEMATHKE 170 18
8 kiace Aunreopa
1 IToBTOpEHME 3 1
2 Anrebpanueckue Apoou 20 1
3 KBanpaTHble KOpHH 15 1
4 KBanpatHble ypaBHeHUs 19 1
5 Cucrembl ypaBHEHHUH 20 1
6 OyHKIHUN 14 1
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7 BeposTHOCTB U cTaTUCTHKA 9 1
8 IToBTOpenue. MTorosast KOHTpOJIbHAs padoTa 3 1
Hroro 103 8
I'eomeTpus
1 IToBTOpEHME MaTepraa 3a 7 Kilacc 1 -
2 YeThIpexyroJbHUKN 14 1
3 [Mnomanp 14 1
4 [TogoOHbIE TPEYTOIBHUKN 18 2
5 OKpYKHOCTh 17 1
6 IToBTOpenue. Pemenue 3amay 3 1
Hroro 67 6
HToro:odmee KOJIMYECTBO YACOB 110 MATEeMaTHKe 170 14
9 kiaacc  Auredpa
1 [ToBTOopeHne Marepuana 3a 8 Kiacc 4 1
2 Hepasenctsa 18 1
3 KBagpatnunast QyHKOus 19 1
4 YpaBHEHHUS U CHCTEMBI ypaBHEHHHA 26 1
5 ApundmMernyueckas ¥ TeOMETPHIECKas IPOTPECCHH 18 1
6 CrartucTriKa U BEpOSITHOCTb 9 -
7 [TorTopenue. MTorosas 2-x yacoBasi KOHTPOJIbHAs paboTa 10 1
HTtoro 104 6
I'eomeTpus
1 Bekropsl 8 -
2 Metoa KOOpIUHAT 10 1
3 COOTHOIIICHHS MEX/TY CTOPOHAMH U YTIIAMH 11 1
Tpeyroibauka. CKalspHOe MPOU3BEICHIE BEKTOPOB
4 Jln1Ha OKPYKHOCTH U IUTONIAAb Kpyra 12 1
5 JBmxenue 8 1
6 HauanbHble CBEJICHNSI U3 CTEPEOMETPHU 8 -
7 006 akcuomax MJIaHUMETPUH 2 -
8 [TorTOpenue. Pemenue 3axay 7 -
HToro 66 4
HToro: oduiee KOJIMYECTBO YACOB M0 MaTEMaTHKe 170 10
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COJEPKAHUE YYEBHOI'O ITPEJMETA
APUOPMETHUKA
PaumonanbHble 4Mcaa. PacmypeHre MHOXECTBA HATypPalbHBIX YHUCEN [0 MHOXKECTBA LEJBIX.

m
MHoxecTBa HEJIBIX YUCEI N0 MHOXKCCTBA pallMOHAJIBHBIX. PaI_II/IOHaJ'IBHOC YHCJIO KaK OTHOIICHHEC 7 .

rae M — menoe 4ucio, N — HaTypanbHoe. CTENEHb ¢ LENIBIM I10Ka3aTeIeM.
HeiictBuTenbHbIe yucaa. KBagpaTHeiii KopeHb u3 unciia. KopeHb TpeThel cTeneHu. 3anuch KOpHe# ¢
IIOMOILBIO CTENEHU C JPOOHBIM IIOKA3aTEIIEM.

ITonatue 00 uppanuoHanbHOM 4ucie. MppaluoHanbHOCTh YUCia U HECOM3MEPUMOCTh CTOPOHBI U
uaroHaiu kajapara. Jlecatnunble NpUOIMKEHNS UPPALMOHATIbHBIX YHUCE.

MHOXeCTBO JeHCTBUTENBHBIX YHCEN, MPEACTABICHNUE NEHCTBUTEIBHBIX YHCET OCCKOHEUYHBIMU
JECSITUUHBIMU Ipo0siMu. CpaBHEHUE NEWCTBUTEIbHBIX YUCEIL.

Koopaunartnas npsmas. M3o00paxkeHue uucesn TOYKaMH KOOpPAMHATHOM mnpsmMoil. UYwuciosbie
IIPOMEXKYTKH.

N3mepennsi, npudamxeHusi, OmeHKH. Pa3Mmepbl 00BEKTOB OKpykaromero wmupa (OT
3JIEMEHTapHbIX YacTUILl 10 BceneHHol), AMTENbHOCTh IPOLIECCOB B OKpY:KaroleM Mupe. Beinenenue
MHOYHTENS — CTENEHH JecsITH B 3amucu uucia. [IpulnukeHHOe 3HaueHHE BEIMYUHBI, TOUHOCTh
npubmmxenus. [Ipukuaka u oeHKa pe3yJIbTaTOB BEIYHCICHHA.

AJITEBPA

Auredpanyeckne BbIpaskeHHsl. DyKBEHHbIE BbIPAKEHUS (BBIPAXKEHUS C IEPEMEHHBIMH).

UYucnoBoe 3HaueHHe OyKBEHHOTO BbIpaxkeHHs. JlomycTuMble 3HaueHHs] nepeMeHHbIX. [loacraHoBka
BbIp@)XEHUII BMecTO nepeMeHHbIX. IIpeoOpa3oBaHue OyKBEHHBIX BBIPDAKEHHH Ha OCHOBE CBOWCTB
apupmeTHyecKux aAeucTBuil. PaBeHCTBO OyKBEHHBIX BbIpaxkeHUH. TOXIEeCTBO.
Crenenp ¢ HaTypajgbHBIM IOKa3aTeleM H €€ cBolcTBa. OQHOWIEHBI M MHOrowieHsl. CreneHb
MHorounaeHa. ClIO)KEHHME, BBIUMTAHUE, YMHOXEHHE MHOTOWIEHOB. MDOpMysbl COKpPALIEHHOIO
YMHOKEHUS: KBaJpaT CyMMbl U KBaapatr pasHocTtu. @opmysa pa3HOCTH KBaapaToB. [IpeoOpa3zoBanue
LIEJIOTO BBIPAXXEHUSI B MHOTOWIeH. Pa3iokeHne MHOTOWIEHOB Ha MHOXHUTEIH. MHOTIO4YWIEHBI C OJTHON
nepemeHHoN. Kopenb MHOrouseHa. KBajpaTHbIil TpEXWICH; pa3IOKEHUE KBAJPATHOTO TPEXWIeHa Ha
MHOXUTEIH.

Anrebpanyeckast a1poob. OCHOBHOE CBOWCTBO anreOpamdeckoi apoou. CrokeHue, BhIUUTAHHE,
YMHOXXEHUeE, JiefieHre anreOpanyeckux aApooeil. CTeneHs ¢ 1ebIM IoKa3zaTeseM U e€ CBOICTRa.
ParmonanbHble BeIpaskeHUs U UX peoOpa3oBanus. Jloka3aTenbcTBO TOKIECTB
KBagpatusie kopHu. CBoiicTBa apupMeTHYECKMX KBaJpaTHBIX KOpHEH M HMX TNPUMEHEHUE K
peoOpa30oBaHUIO YHCIOBBIX BHIPAXKEHUN U BBIYUCIICHUSM.

YpaBHenusi. VYpaBHeHHe C OnHOM 1mepeMeHHON. KopeHp ypaBHeHus. CBOMCTBAa YHCIOBBIX
HEpaBeHCTB. PaBHOCHIIBHOCTh YpaBHEHHIA. .

Jlunetinoe ypaBuenne. KBaaparnoe ypaBHeHue: ¢hopMysia KOpHEH KBaapaTHOro ypaBHEHUs. Teopema
Buera. Pemenue ypaBHeHMH, CBOIAIIMXCS K JIMHEWHBIM M KBaapaTHbIM. lIpumepsl pemenuns
ypaBHEHMH TpeThel u ueTBepToi cTeneHeil. Perenue 1poOHO-palOHAIBHBIX YPaBHEHUI.

YpaBHeHHE ¢ IByMs IIEpEMEHHBIMU. JIMHENHOE YpaBHEHHE C JBYMs IIEPEMEHHBIMU, IIPUMEPLI
pellIeHns ypaBHEHUH B LIENBIX YUCIIAX.

Cucrema ypaBHEHUH ¢ JByMs NepeMeHHbIMH. Cucrema ABYX JMHEWHBIX YpPaBHEHHH C ABYMs
IIEPEMEHHBIMH; PEUICHHE IOACTAaHOBKOM M ClOKeHueM. [Ipumepbl penieHusi CHUCTEM HENMHEHWHBIX
YPaBHEHHH C ABYMs IEPEMEHHBIMHU.
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Pemenre TeKCTOBBIX 3a7a4 alNTreOpandecKuM CIIOCOOOM.

JlekapToBBI KOOpIMHATHI Ha IJIOCKOCTH. I'paduueckas MHTEpHIpeTanusi ypaBHEHHUS C JIBYMs
nepeMeHHbIMH. ['paduk JNHUHEHHOro ypaBHEHHsS C JBYMs INEPEMEHHBIMHU; YIJIOBOH KOX(PQPHUIIMEHT
OpsMOi; yCJIOBHE NapaJIebHOCTH NpPAMBIX. ['paduku mpocTeHIuX HEIMHEHHBIX YpaBHEHUH;
napabona, runep0oia, OKPY)XHOCTb. I'paduueckas MHTEpIpeTalisi CUCTEM YypPaBHEHHHA C ABYMS
[IEPEMEHHBIMHU.

HepaBencrBa. YnciioBble HEPAaBEHCTBA U UX CBOWCTBA.
HepaBenctBo ¢ onHOM nepeMeHHOM. PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOM
nepemeHHoi. KBagpaTHbeie HepaBeHCTBA. CUCTEMBbI HEPABEHCTB C OJTHOM MEPEMEHHOM.
OYHKIIUHU

OcHoOBHbIE OHATHSA. 3aBUCUMOCTH Mex 1y BenuunHamu. [lonsarue Gynkiuu. O6macTb onpenenenus
¥ MHOXXECTBO 3Ha4eHU GpyHKunu. CriocoOs! 3aganus pynkuuu. ['paduk ¢pynkunu. CBolcTBa
¢byHKUMH, nX oToOpaxkeHue Ha rpaduke. [Ipumeps! rpaduKOB 3aBUCUMOCTEH, OTPAKAIOIMINX PeabHbIE
MIPOLIECCHI.
YucnoBble (yHkuuu. QDYyHKIHMH, OMHCHIBAIOIIUE NPAMYI0O U OOpaTHYyIO MPONOPLUOHAIBHBIE
3aBUCHUMOCTH, UX rpaduku u cBoiictBa. KBagparuunas gynkuus, e€ rpaduk u cBoiictBa. CTeneHHbIC
(YHKIMM ¢ HATypanbHBIME TI0Ka3aTensaMu 2 1 3, ux rpaduku u cBoiicTsa. I'padukn dpyHKImil y =/x
y=Vx,y=Ixl.
YucnoBble mociaenoBareabHocTH. [loHsTHE YHUCJIOBOM  IOCJEOBATEIbHOCTU.  3ajaHue
MOCIIEZI0BATEILHOCTH PEKYPPEHTHOM PopMyIIoii U HOpMyIIOH #-TO UieHa.
ApudmeTrnueckas u TreomeTpuyeckas mnporpeccuu. Dopmynbl n-TO 4ieHa apuMeTHYecKol Hu
reOMETPHUECKON MPOrpeccCHt, CyMMBbI MEPBBIX #-X 4JeHOB. M300pakeHne uneHoB apupmMeTuyeckon u
r€OMETPUYECKON MPOTrPECCUN TOUYKAMU KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIMAJIbHBIN
poct. ClI0XKHBIE TPOLIEHTHI.

BEPOATHOCTDBb U CTATUCTHUKA

OnucareabHasi cratucTuka. llpencraBienve NaHHBIX B BUJAE TaONMIl, Juarpamm, rpapukos.
CnyuaiiHas  u3MeHuMBOCTh. (CTaTUCTHUECKas  XapakTepUCTUKAa Habopa JaHHBIX: Cpe/Hee
apumeTrnyeckoe, MeaMaHHA, HauOoJblllee M HauMMEHbIIee 3HadeHus, pa3max. [IpeacraBineHue o
BbIOOPOYHOM HCCIIEIOBAaHUH.

I'pad, Bepmmna, pebpo. Crenenp BepmMHBL Yuciao pebep M CyMMapHas CTENEHb BEpIIHH.
IIpencraBnenue o cBsizHoctu rpada. Llenu u muxisl. [Tytu B rpadax. O6xon rpada (3iinepoB myTs).
ITpencrasnenue o6 opueHTUPOBOYHOM Tpade. Pemenue 3agau ¢ momoripio rpados.
Cay4aiinble coObITHSI U BepOATHOCTH. [loHsATHE O CilydallHOM OIBITE M CIy4allHOM COOBITHU.
Yacrora ciayyaitHoro coObITus. CTaTHUCTUYECKHI MOAXOJ K TMOHSATHIO BEpOsATHOCTU. BepostHOoCTH
MIPOTHBOIIOJOXKHBIX COOBITHH. HezaBucumbie coObITHSI. YMHOXKEHUE BeposSTHOCTEH. JlocToBEepHBIE U
HEBO3MOJKHBIE COOBITHSI. PABHOBO3MOKHOCTE coObITHH. Kitaccudyeckoe onpesienienre BEpOSTHOCTH.
HepeBo. CBoiicTBa JEpEBbEB: E€IUHCTBEHHOCTh IYTH, CYILIECTBOBAHME BHCSAYEH BEPIIMHBI, CBS3b
MEX]y YMCIIOM BEPIUIMH U uucioM pedep. [IpaBuino yMHOKEHHS.
KomOunaropuka. PemeHne KoMOMHATOpHBIX 3anauy nepebopom BapuaHToB. KomOuHaTopHOE
npaBuiIo yMHOKeHUs. [lepecTtanoBku U pakTopuan.
I'eomeTpuueckas BepossTHOCTh. Ciy4ailHbII BHIOOP TOYKH M3 (QUTYpHI HA MJIOCKOCTH, U3 OTpPE3Ka U U3
YT OKPY>KHOCTH.

JIOI'MKA U MHOXECTBA

TeopeTnko-MHOXKECTBEHHbIE MOHATHA. MHOKECTBO, DJIIEMEHT MHOXKECTBA. 3alaHUE MHOXKECTB
MEPEUYHCICHUEM JIEMEHTOB, XapaKTePUCTUUECKUM CBOWCTBOM. CTaHAapTHBIE 0003HAUYEHUS YHUCIOBBIX
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MHOXkecTB. [lycroe MHOXKecTBO U ero obo3HaueHue. [loamHOkKecTBO. OOBEeIMHEHNE U TIEpECECUCHUE
MHOXECTB, Pa3HOCTb MHOKECTB.
Nnmroctpanus OTHOIIEHUI MEXK/y MHOXKECTBAMHU € TIOMOIIIbIO inarpaMM Oiinepa-BenHa.
W3mepenusi paccenBaHusl JNaHHBIX. JlMCmepcusi W CTaHZApTHOE OTKIOHEHHWE YHWCIOBBIX HAOOPOB.
JlnarpamMma paccenuBaHusl.

JJieMeHThI JIOTHKHU. [loHSATHE O pPaBHOCWIBHOCTH, CJE€IOBAaHUU, YHNOTpPEOJIEHUE JIOTMYECKUX
CBA30KECAU ..., MO..., 8 MOM U MOJbKO 8 MOM CIyyae, JIOTUYECKUE CBA3KU U, UIU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUU

Hctopuss QopmupoBaHusi TMOHATUS UWCIA: HATypalbHbIE 4YHCNA, JpoOH, HEAOCTATOYHOCTh
palMOHAJIbHBIX YMCENT MJIs TIEOMETPUUYECKUX HW3MEpPEHMH, HppanuoHalbHble uucia. CTapuHHBIE
cucteMbl 3anucu uucen. Jpoou B BaBunmone, Erunte, Pume. OTKpbITHE HECATHUYHBIX IpOOEi.
Crapunnble cuctembl Mep. [lecarnuynble apoOM W MeTpuyeckas cucrema wmep. [losBienue
OTpHULATENbHBIX uncen U Hysd. JI. Marauukuii. JI. Diinep.

3apoxeHue anredpsl B Hepax apupmeruku. An-Xopesmu. Poxxaenne OykBeHHON CUMBOJIMKH. 1.
®epma, ©. Buer, P. [ekapr. Ucropus Bompoca o HaxoxaeHUH (GopMyl KOpHEH anredpandecKux
ypaBHEHUH, HEPa3peUIMMOCTh B pajuKalaX ypaBHEHHI cremenu, Oombiieid ueThipéx. H. Tapranbs,
Jlx. Kapnano, H.X. Ab6ens, 3. ['anya.

N300perenne MeTo1a KOOPAMHAT, TTO3BOJISIFOIIETO TIEPEBOIUTh TE€OMETPUUYECKHE OOBEKTHI Ha SI3BIK
anreopsl. P. Jlekapt u I1. ®epma. IIpumMeps! pa3nuyHbIX CUCTEM KOOPJMHAT HA IUIOCKOCTH.

3amaua Jleonapno Iluzanckoro (dubonayun) o Kponukax, yuciaa PubOonauuu. 3amaga o
IaXMaTHOM JTOCKE.

Hcroku Teopuu BEpOATHOCTEH: CTpaxoBoe neno, asapTHble urpbl. II. ®@epma u b. Ilackans. .
bepuymnu. A.H. Koamoropos.

I'EOMETPUA

Harasanast reomerpusi. HarusgHble mnpencTaBieHUs O NPOCTPAHCTBEHHBIX (Urypax: Kyo,
napajjiesienunes, Npu3Ma, NOuUpaMuaa, map, cdepa, KOHyC, LwIMHAp. M300paxeHue
npocTpaHcTBeHHbIX ¢uryp. Ilpumepsl cedyenunil. MHororpanHuku. [IpaBuiibHBIE MHOTOIPAHHUKH.
[Ipumeps! pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHPA U KOHYCA.
[Tonsitue 06bE€Ma; enuHUIBI 00bEMA. OOBEM IPSIMOYTOJIBHOTO MapasuieienuIesa, Kyoa.

I'eomerpuueckune ¢urypsl. [Ipsmeie u yrnel. Touka, npsimasi, II0CKOCTb. OTpe3oK, JIyd. YTod.
Bune! yrinos. BeprukaneHele u cmexHble. buccekTpuca yria.
[TapannensHple W nepecekaromuecs npsmele. lleprnenaukynspHele npsaMbie.  Teopemsl 0
MapaJUIEIbHOCTH M NEPIEHIUKYJIAPHOCTH MpsAMBIX. llepneHauKkynasip W HakJIOHHAs K MPSIMOM.
CepenvHHBIN NEPIEHAUKYIISIP K OTPE3KY.

I'eomeTrpuueckoe mecto Touek. CBOMCTBA OMCCEKTPUCHI YIila U CEPEAMHHOIO MEPIEeHIUKYIsIpa K
OTpE3KY.
Tpeyronbauk. BricoTa, Meaunana, OuccekTpuca, cpeiHss JUHUS TpeyrojbHUKa. PaBHOOEIpEHHbIE U
PaBHOCTOPOHHUE TPEYTOJbHUKH; CBOMCTBA M MPU3HAKU paBHOOEApPEHHOro TpeyrojbHuka. [IpuzHaku
paBeHCTBa TpeyrojabHUKOB. HepaBeHCTBO TpeyrosbHUKAa. COOTHOIIEHUS MEXKYy CTOPOHAMHU U yIiIaMH
TPEYrOJIbHUKA.
Cymma yriaoB TpeyroibHHMKa. BHemmnue yriasl TpeyronpHuka. Teopema @aneca. IlomoOue
TpeyroyibHuKOB. [Ipu3Haku nomodbust TpeyronbHukoB. Teopema [Tudaropa. Cunyc, KOCHHYC, TAaHTEHC,
KOTaHTeHC OCTPOTO yIJIa IPSAMOYTOIFHOTO TpeyronbHmka M yriaoB or 0 mo 180°; mpuBenenme k
ocTpoMy yriay. PenieHue mNpsMOYTONbHBIX TpPEyTrOAbHUKOB. OCHOBHOE  TPUTOHOMETPUYECKOE
TOXAeCTBO. POPMYIIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC OJJHOTO U TOrO K€ yIJa.
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Pemenne TpeyronpHHMKOB: TeopemMa KOCHHYCOB M TE€OpEMa CHHYCOB. 3aMeyaTelbHblE TOYKH
TPEyroJIbHUKA.

YersipexyroapHuk. [lapamienorpamm, ero cBoiicTsa u npusHaku. [IpsmoyronbHuK, KBagpar, pom0, ux
CBOWCTBA W NpU3HAKU. Tpanenus, CpeaHss JIUHUS TPAIICLIUU.

MHuoroyronsHuk. Bpinykiibie MHOroyrojibHUKHM. CymMMa YIJIOB BBIITYKJIOTO MHOTOYTOJBHUKA.
[IpaBusIBEHBIE MHOTOYTOJIBHUKH.

OxkpyxHocth U Kpyr. Jlyra, xopna. Cekrop, cermeHT. LleHTpanbHbBI yroj, BOMCAaHHBIA YIoOJI,
BEJIMYMHA BIIMCAHHOTO yria. B3anmHoe pacronokeHue NpsMod U OKPYKHOCTH, IBYX OKPY’KHOCTEH.
KacarenbHas u cekymas K OKpPY»KHOCTH, UX CBOWCTBA. BriMcaHHbIE U ONHMCAHHBIE MHOTOYTOJIbHUKHU.
OKpyXHOCTb, BIIMCaHHas B TPEYrOJbHUK, U OKPYXHOCTb, OIHMCAHHAs OKOJO TpPEYroJbHUKA.
Brnincannplie ¥ onvcaHHbIE OKPYKHOCTHU MPABUJIBHOTO MHOTOYTOJIbHHKA.

I'eomeTpuueckue npeodpazoBanus. [lonsTue o paBeHcTBe Guryp. [loHATHE O ABMKEHUU: OCeBasi U
[EHTpaIbHAs CHMMETPHH, TapaUICIbHBIA IEepeHoc, MOBOpoT. lloHaTne o momobum ¢uryp u
TOMOTETHUH.

[TocTpoeHust ¢ MoMOWIbIO LMPKYJA M JUHEHKH. OCHOBHBIE 3aJlayd Ha MOCTPOCHUE: JEICHUE
OTpe3Ka II0MoJiIaM; IOCTPOCHHE YIJIA, PABHOTO JaHHOMY; MOCTPOCHHE TPEYrojbHUKA IO TPEM
CTOpPOHAaM; ITOCTPOCHUE MIEPIICHIUKYIISIpa K MPSIMON; TOCTPOCHHUE OMCCEKTPUCHI yTia; IeJICHHE OTpe3Ka
Ha 71 PaBHBIX YacCTEH.

Pemienne 3amay Ha BBIYMCIIEHHE, JOKA3aTEIbCTBO M IMOCTPOEHUE C HCIOJb30BAHHEM CBOWCTB
W3YYEHHBIX puryp.

HN3mepenue reomerpuveckux BeauuuH. JimHa otpe3ka. PaccTositHue OT TOYKM A0 MPSIMOM.
Paccrosinne Mexay napasiebHbIMUA MPSIMBIMHU.

[lepumeTp npsIMOYTOJIbHUKA.

JInrHa OKPYXHOCTH, YUCJO T; JUIMHA TyTH OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEXKAY BEIMYMHON LEHTPAIBHOIO yria M JIJIUHON Iyru
OKPY’KHOCTH.

[Tonsitne mnomanu miockux ¢uryp. PaBHOcocTaBieHHble W paBHOBenukue Qurypsl. Iliomanm
npsMmoyronbHuka. [lmomaaum  mapajienorpamma, TpeyrojbHMKa ©  Tpameuwd. [lmomans
MHOTOyrojgsHuKa. [lnomane kpyra u miomaas cekropa. COOTHOIEHUE MEXIY TUTOIIAISIMH TTOTOOHBIX
duryp.

Pemenue 3a1a4y Ha BEIYHMCIICHUE U JOKA3aTEIBCTBO C UCIIOJIB30BAHUEM M3YYEHHBIX (DOPMYII.
Koopaunartel. YpaBuenue npsmoil. Koopaunatel cepeannbl otpe3ka. Gopmyiia pacCTOSHUS MEXAY
JBYMsI TOUKaMHU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BekTopsbl. [ninHa (Moayns) BekTopa. PaBeHcTBO BekTOpoB. KomnmHeapHbie BekTOphl. KoopauHaTsl
BEKTOpa. YMHOXXEHHE BEKTOpa Ha 4YHCIO, CyMMa BEKTOPOB, pa3JO0KEHUE BEKTOpa IO JIBYM
HEKOJUIMHEApPHBIM BeKTOpaMm. CKaIsipHOE TPOU3BEAECHUE BEKTOPOB.

TeopeTuko-MHOKeCTBEHHbIe NMOHATHS. MHOXECTBO, AJIEMEHT MHOYKECTBA. 3aJlaHUE MHOMXKECTB
MEPEYHCICHUEM DJJIEMEHTOB, XapaKTePUCTUYECKHM CBOMCTBOM. [logmuokectBo. OOBenWHEHHE U
[IEPECEUCHUE MHOXKECTB.

JuieMeHThI Joruku. OnpeneneHue. AKCHOMBI UM TeopeMmbl. JlokazaTenbcTBo. JlOKa3aTenbCTBO OT
npoTuBHOTO. TeopeMa, oOpatHas faHHOU. [Ipumep 1 KOHTpIpUMEp.

[TonsiTHE O PAaBHOCUIILHOCTH, CIIEIOBAHUH, YIOTPEOJICHHUE IOTUYECKUX CBSI30K €CIH ..., TO ..., B TOM U
TOJIBKO B TOM ClIy4ae, JOTUYECKHUE CBA3KHU U, WIIH.

I'eomeTpusi B ucropudeckoMm pazsutuu. OT 3emiieMepus k reometpud. [ludarop u ero mkona.
®danec. Apxumen. [locTpoenue npaBUIbHBIX MHOTOYTOJIBHUKOB. Tpucekuus yria. KBagpatypa kpyra.
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VYnBoenune kybOa. Mcropus umcma m. 3onoroe ceuenue. «Hawamay EBxkmmma. JI. Diimep. H.U.

Jlo6aueBckuii. cTopus maToro mocryiara.

I/1306peTeHHe MCTOJa KOOPAWHAT, IMO3BOJJIAIOIICTO IIEPECBOANTL T'COMCTPHUICCKUC 00BEKTHI Ha S3BIK

anreopsl. P. Jlekapt u I1. @epma. IIpumMeps! pa3nuyHbIX CUCTEM KOOPJAMHAT HA IUIOCKOCTH.

TEMATHYECKOE INTAHUPOBAHUE

Ne Haumenosanue Konuye | B Tom BocnuTarebHbIH KOMIIOHEHT
n/n pasiesos CTBO YyHcIIe
4acoB | KOHTPOJ
bHBIX
padoT
7 kaacc Anaredpa
1 [ToBTOpEeHHE yueOHOTO 3 1 Hcnonvzosanue  8ocnumamenvHol
MaTtepuaia 3a 5-6 B03MOJNCHOCMU CO0epIUCanUst
KJjaccsl. BxogHas yuebHO20 ~ npeomema  NO360IUM
KOHTpPOJIbHAs paboTa cghopmuposanuio:.
2 Jpobu 1 mpoLEeHTsI 11 1 - OTBETCTBEHHOI'O OTHOLIECHUS K
3 [Ipsimast 1 oOpaTHas 8 1 YYEHHI0, TOTOBHOCTb U CIIOCOOHOCTH
IPONOPLUOHAIBHOCTD 00y4aroIuXxcs K CaMOPa3BUTHUIO U
4 Brenenue B anreopy 9 1 camM000pa30BaHUIO HA OCHOBE
5 YpaBHeHHﬂ 10 1 MOTHUBAIIUH K 06yquI/I}0 u
6 KOOpI[I/IHaTLI u rpa(l)I/IKI/I 10 1 IIO3HAHUIO, BI)I60py JaJIbHECUIIET O
7 CBOJCTBA CTEIEHH C 10 1 o0Opa3oBaHus Ha 6a3e OPUEHTUPOBKH
HaTypaJIbHbIM B MUpe Tpodeccuii 1
[OKa3aTeaeM npodeCcCHOHATBHBIX MPEANOYTEHUH,
8 | Muorowrenn 16 2 OCO3HAHHOMY ITOCTPOEHMIO
9 PasioxKenme 16 2 WH/IMBUYaIbHOM 00pa30BaTeIbHOM
MHOTOWICHOB Ha TPAEKTOPUH C YUETOM YCTOWUUBBIX
MHOKHTENH MIO3HABATEJIbHBIX HHTEPECOB;
10 | YacroTa u BEpPOSTHOCTh 7 - - HCIOCTHOTO MHPOBO33PCHIUA,
11 | Mosropenwue. Urorosas 4 1 COOTBETCTBYIOILETO COBPEMEHHOMY
KOHTPONbHAsS paGoTa YPOBHIO Pa3BUTHS HAYKU U
Hroro 102 12 00I11eCTBEHHOM MPAKTUKY;
- KOMMYHHKaTUBHON
Teomerpus KOMIIETEHTHOCTH B  OOIIEHUH U
COTPYJIHUYECTBE CO CBEPCTHHUKAMH,
1 Haqanbheme 11 1 CTapIIMMH M MIAJIIUMH, B
00pa3zoBaTenbHOM, 0OIIECTBEHHO
TrE€OMETPUUECKHE .
MIOJIC3HOM, y4eOHO-
ZoeACH CCJIEIOBATEIBbCKON OpPYECKON
MCCIIEIOBATEIILCKOW, TBOPYECKOW W
2 TpeyronbHUKH 18 1 A ’ P
JIpYTruX BUAax AESTEIbHOCTH;
3 | [lapansmenbHbIe IPSIMbIE 13 1
4 C 20 > - YMEHHuE $SICHO, TOYHO, I'PaMOTHO
THOLIEHNE MEX .
OOTHOLICHHE MEXIY U3JlaraTb CBOM MBICIM B YCTHOH U
CTOPOHaMH U YIJIaMu .
NUCbMEHHOW peud, MOHUMAaTh CMBbICI
TPEYroJIbHUKA o
5 0 5 1 IIOCTABJIEHHOW 3aJaud, BBICTPAaWBATH
OBTOPCHHC, PCLICHHC apryMeHTalUI0, IPUBOJUTH TPUMEPHI
sanad U KOHTPIIPUMEPBHI;
Hroro 68 6
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Hroro: odmee 170 18
KOJINYECTBO YaCOB M0
MaTeMaTHKe
8 k1ace Auredpa
1 IToBTOpEHME 3 1
2 Anrebpanyeckue 1poou 20 1
3 KBazparHble KOpHU 15 1
4 KBaapatHble ypaBHEHHS 19 1
5 CucTtemMbl ypaBHEHUH 20 1
6 DOyHKIUU 14 1
7 BepositHOCT 1 9 1
CTaTHCTHKA
8 [ToBTOpenue. Utoropas 3 1
KOHTpOJIbHAs paboTa
HToro 103 8
I'eomerpus
1 [ToBTOpEeHME MaTepraa 1 -
3a 7 Kiacc
2 YeThIpeXyroJbHUKN 14 1
3 | [Inomanp 14 1
4 ITomoOubIE 18 2
TPEYTOJIBHUKH
5 OKpYX)HOCTh 17 1
6 [ToBTOpenue. Pemenue 3 1
3a1a4
Hroro 67 6
Hroro:o0mee 170 14
KOJIMY€CTBO YaCOB 110
MaTeMaTHKe
9 knace 3 Aaredpa
1 IToBTOpEHME MaTeprana 4 1
3a 8 Kiacc
2 HepasenctBa 18 1
3 KBanparuunas GyHKIus 19 1
4 YpaBHEHHUS U CUCTEMBI 26 1
YpaBHEHUU
5 | Apudpmernueckas u 18 1
reoMeTpuIecKast
pOTrpeccuu
6 Craructuka u 9 -
BEPOSATHOCTH
7 [ToBTOopenne. Utoropas 10 1
2-X yacoBast
KOHTPOJIbHAs paboTa
Hroro 104 6

- MPEICTaBICHHE O MAaTEMAaTUYCCKOMN
Hayke Kak cdepe YeIoBEeYCCKOU
IesaTelbHOCTH, 00  Jramax  eé
pasBuTHs, O €€ B3HAYMMOCTH JUJIs
pa3BI/ITI/ISI OUBUIN3AIIUN,

- KPUTHYHOCTH MBIILICHHS, YMEHHE

pacro3HaBaTtb JIOTUYECKH
HEKOPPEKTHBIC BBICKa3bIBaHHS,
OTJINYATh TUMOTE3Y OT (haKTa;

- KPEaTUBHOCTh MBIIICHHUS,
WHUIMATHBA, HAXOAYUBOCTb,
aKTHBHOCTb npu pelIeHHH

areOpanvecKux 3ajad;

- YMEHHE KOHTPOJIUPOBAThH MPOIECC U
pe3yabTaT yueOHOM MaTeMaTHYECKOM
JIeSITEIIbHOCTH;

- CIIOCOOHOCTH K AMOLIMOHAIBHOMY
BOCIPUATHIO MaTEMaTHUYECKUX
00BEKTOB, 33/1a4, PEIICHUI,
paccyXIeHHUI.

Dopmbl dessimenbHOCMU HA YPOKe:
BUKTOPUHBI, COPEBHOBAHH,
JCITYThI, KBECTBI, UTPBI, OeceIbl,
KpYTJbI€ CTOJBI, MO3TOBOM IITYPM
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I'eomeTpus

1 BekTopsl 8 -

2 MeTto1 KOOpAUHAT 10 1

3 COOTHOIIICHHS MEXKTY 1
CTOPOHAMH U yTJIAMH
TPEYTOJIbHUKA. 11
CxkansipHoe
IPOM3BEICHUE BEKTOPOB

4 JlnvHa OKPYKHOCTH U 12 1
IIOIAb Kpyra

5 JIBrmxeHue 8 1

6 HavanbsHbie cBeeHus 8 -
U3 CTEPEOMETPUH

7 006 akcuomax 5 -
IUIAHUMETPUH

8 | IloBropenue. Pemenue 7 -
3a1a4
HToro 66 4
Hroro:o0uree 170 10

KOJIHY€CTBO YacCoB 110
MAaTEMAaTHKE
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