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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  pe3yJabTaThl OCBOCHHUS TporpaMMbl  yueOHOro Kypca «MaremaTuka»
XapaKTEPU3YIOTCS:

1) narpuoTnyecKoe BOCIIUTAHHE:

MPOSIBICHUEM HWHTEpeca K MPOIIOMY WU HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, EHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHHUSM POCCHIUCKMX MAaTEMAaTUKOB M POCCUMCKON MAaTeMaTH4YEeCKOW IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTIKEHUM B IPYTrUX HayKaX W MPUKIAIHBIX cdepax;

2) Tpa’KIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEW TpaKJaHWHA W peajuM3alil  ero Ipas,
MPEACTABICHUEM O MAaTeMAaTHYEeCKHUX OCHOBaxX (PYHKIIMOHUPOBAHUS DPA3JIMUYHBIX CTPYKTYp, SIBICHUH,
MpoLEAYp Tpa)JaHCKOro o0ImiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJECHUIO
TUYECKUX NPOOJIEM, CBSI3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTWKEHUW HAyKd, OCO3HAHUEM
BOXKHOCTU MOPAJILHO-ITHYECKUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE€ B pEHICHUH TMPAKTUUECKUX 3aJad MaTeMaTH4YEeCKOM
HaIpaBJIEHHOCTH, OCO3HAHWEM BOXHOCTH MATEMaTHYECKOTO 00pa30oBaHUs Ha MPOTSDKCHHHM BCEU JKU3HU
JUTSL YCTICTHOM MPO(eCCHOHANBHOW JESITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM WHIMBUIYaTbHOW TPAEKTOPUU 00pa30BaHUS W KU3HEHHBIX IJIAHOB C YUYETOM
JIUYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAIIBHOMY W 3CTETHYECKOMY BOCIPHSATHIO MaTEMaTUYECKUX OOBEKTOB,
3a/1a4, pelIeHUI, pacCy A€HUH, YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI O MO3HAHUS:

OpHEHTAIMeH B EATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUHBIX MPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTH YEJIOBEKA, MPUPOIBI U 00IeCTBA, TOHUMAaHUEM MAaTeMaTHUYEeCKONH HAyKU Kak
cdepbl YenoBeUecKOil NesSTeNIbHOCTH, 3TAloOB €€ pa3BUTUS U 3HAYMMOCTU JJIS Pa3BUTHUS LUBUIIM3AIINH,
OBJIAJICHUEM S3bIKOM MAaTEMaTUKM M MAaTeMAaTHYECKOW KyJIbTYpOM KakK CpEACTBOM IIO3HAaHUS MHPA,
OBJIAJICHUEM MPOCTEHIIIMMU HaBBIKAMH UCCIIEA0BATENIbCKOM AESITEIIbHOCTH;

6) pusuyeckoe BocnuTaHMe, (PopMHpPOBaAHUE KYJLTYPbI 310POBbSI M 3MOIHOHAJILHOIO
0J1aronmoJryyms:

FOTOBHOCTBIO MPUMEHATh MAaTeMaTHYECKUE 3HAHMUS B MHTEPECAX CBOETO 3J0pPOBbs, BEICHUS
310pOBOro 00pa3a JKHU3HHM (3J0pOBOE MHTaHUE, COANAHCUPOBAHHBIM PEKUM 3aHATHH U OTAbIXA,
perynspHasi ¢puznyecKass akTUBHOCTh), C()OPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPU3HAHUEM CBOErO
IpaBa Ha OMMOKY U TaKOTO K€ MpaBa JAPYroro 4yejaoBeKa;

7) 3K0JI0THYeCKOoe BOCITUTAHME:

OpUEHTAaIlel Ha MpUMEHEHHWE MaTeMaTHUYeCKWX 3HAHUM M pelieHdus 3ajad B  00JacTu
COXPAHHOCTH OKPYKAaIOILEW Cpelibl, INIAHUPOBAHUS MOCTYIKOB M OLIEHKA MX BO3MOXHBIX MOCIEACTBUI
JUI OKPYXKAloIIe cpelibl, OCO3HAHMEM TJI00ATBFHOTO XapaKTepa SKOJOTUYECKUX MpoOieM U MyTel ux
peuieHus;

8) amanTanys K U3MEHSIONIMMCS YCJIOBHSM COIMAILHOM M MPUPOIHON Cpeabl:

FOTOBHOCTBIO K JIEHCTBHUSIM B YCIOBUSX HEONPEAEIEHHOCTH, NOBBIIICHUIO YpPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JAEATEIbHOCTh, B TOM UYHCJIE YMEHUE YUUTHCS y APYTUX JHOJIEH,
MpHOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OIbITa JPYTUX;

HE0OX0IMMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUi, B TOM uncie GopMyIupoBaTh UAEH, TIOHSATHUS,
TUNOTE3bl 00 O0BEeKTaxX M SBJICHUAX, B TOM 4YHCIIE paHEee HEU3BECTHBIX, OCO3HABaTh JAC(PUIINTHI
COOCTBEHHBIX 3HAaHUI M KOMITETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHHUMATH CTPECCOBYIO CHUTYAIUIO Kak
BBI30B, TPEOYIONIUI KOHTPMEP, KOPPEKTUPOBATH MPHHUMAEMbIE PEIICHUS U AeUCTBUA, GOPMYIHUPOBATH U
OIICHUBATh PUCKU U MOCIEACTBUS, JOPMUPOBATH OIIBIT.



METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS

Ba3oBble Jornueckue aeiicTBUA:

BBISBJIATh M XapaKTE€PU30BATh CYIECTBEHHbIC NMPHU3HAKW MATEeMaTHYECKUX OOBEKTOB, MOHATHH,
OTHOLICHUH MEXAYy HOHATUSAMH, (OPMYIUPOBATH OINPENEICHUSI TOHITUH, YCTaHABIUBAThH
CYIIECTBEHHBIN NMPH3HAK KJIAaCCH(UKAUU, OCHOBAHUS JJIsi 000OIICHNSI U CPAaBHEHHS, KPUTEPUU
IIPOBOJIMMOTO aHAIIN3a;

BOCIIPUHMMATh, (OpPMYJIUpOBATh U  IPEOOpa3OBbIBATH  CYXKICHMS: yTBEPAUTEIbHBIE U
OTpULATENIbHBIE, €JUHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOpEUMsl B (akTax, JaHHBIX,
HAOJIOICHUSAX M YTBEP)KICHHSX, NpeIJiarath KPUTEPHH JUIS BBIABICHHUS 3aKOHOMEPHOCTEU W
MIPOTUBOPEUNI;

JieNaTh BBIBOJBI €  MCIOJIb30BAHHUEM 3aKOHOB JIOTMKHM, JEIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeabCTBA MAaTEMaTHUECKUX YTBEpPXKAECHUN (NpsiMble M OT MPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITENILHO HECJIOKHBIE JJ0Ka3aTelbCTBAa MaTEMATHUECKUX (PaKTOB, BHICTPAUBATh
apryMeHTalluI0, MPUBOJUTh TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyXJeHus;

BBIOMpaATh crnoco0 pemeHus yd4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO BApUAHTOB pEILIEHUS,
BbIOMpaTh HanOoJIee MOIXOAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPHEB).

Bba3oBble nuccienoBarejbCKue AeiCTBHS.

WCIIOJIb30BAaTh BOIPOCHI KaK HWCCIIECIOBATSIIbCKHA HMHCTPYMEHT TIO3HAHHS, (POPMYITHPOBATH
BOIPOCHI, PUKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIBHO YCTAHABIMBATH HCKOMOE U
JTaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBAThH CBOO IMO3HIINIO, MHEHHUE;

MPOBOJUTH TI0 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECIOXHBIA SKCIIEPUMEHT, HEOOJBIIOe
HCCIICIOBAaHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITSIIBHO  (hOPMYJIMPOBATH OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM IMPOBEAEHHOTO
HaOJIIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh IMOJYYCHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOrHO3UPOBATh BO3MOXHOE PA3BHTHE IPOIECCA, a TAKXKE BBIJIBUIaTh IMPEANOJIOKCHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTh HMH(OpPMAIMH, TAaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3TMUHBIX
BUJIOB ¥ JOPM TpEACTABICHUS;

BBIOMpATh POpMy MpeAcTaBIeHUS HHPOPMAIMK U WLUTIOCTPUPOBATH PelIacMble 3aJa4u CXeMaMH,
JayarpaMmamu, HHOUM rpaduKoil U uX KOMOMHALMSIMU;

OIICHUBATh HAAE&KHOCTh HWHGOpPMAIMM 1O KPUTEPUAM, TMPEAJIOKEHHBIM YUUTEIEM WU
chOpMyTUPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeiicTBHA:

BOCIHPUHUMATh U (POPMYIHPOBATh CYXAECHUS B COOTBETCTBHM C YCIOBHUAMHM U LENSAMH OOLICHHUS,
SICHO, TOYHO, IPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHMSI 110 XOAY PELIEHMs 3a1a4i, KOMMEHTUPOBATh NOJyYEHHBIN PE3YibTaT;

B X0JIe OOCYK/ICHHUSI 3aJ]aBaTh BOIIPOCHI MO CYLIECTBY 00CYXIaeMOI TeMBbI, TPOOIEMBI, pelaeMon
3a/1a4uM, BBICKA3bIBaTh WJIEW, HALIEJICHHBIE HA IIOUCK PELIEHUS, CONOCTABJIATh CBOM CYKIEHUS C
CYXJIEHUSIMH JPYIMX YYaCTHHUKOB JHallora, OOHAPYXKHMBATh pPa3IMYde M CXOJCTBO MO3ULUH, B
KOPPEKTHOH (opme (HhOopMyIHpOBATh PA3HOTIIACHS, CBOU BO3PAKECHHUS;



e TMPEIACTABIATH PE3yJAbTaThl PEIICHUS 3a7a4yd, OKCICPUMCHTA, WCCICIOBAHUS, IPOCKTA,
CaMOCTOSITEIILHO BHIOMPATh (POPMAT BBICTYILICHHS C YIETOM 3a/1a4 MPE3CHTAIIMA U 0COOCHHOCTEH
ayJUTOPUU;

e IMOHMMATh M MCIOJH30BATh IPEUMYIIECTBA KOMAHIHOW U HHIUBUIYaIbHON paOOTHI IPH PEIICHUH
y4eOHBIX MaTEMaTHUYCECKHUX 3a/1a4;

e IPUHHUMATH IEJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATH OPraHU3AIMI0 COBMECTHON PabOThI,
pacrpenesiath BUABI pabOT, J0TOBapuBAThCS, OOCY)KIATh IMPOILECC M Pe3yabTar paboThI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH

e yYaCTBOBATh B IPYIMIOBBIX (hopMax pabOThI (00CYKaACHHSI, 0OMEH MHCHHUSMH, MO3TOBBIC IIITYPMbI
U JpPYyrue), BBIMNOJHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JCHUCTBHUS C JAPYTMMHU
YjIeHAMH KOMAaHJIbl, OICHWBATh Ka4eCTBO CBOErO BKJIaJa B OOMIMH MPOAYKT IO KPHUTEPHSIM,
chOpMYIIHPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JelCcTBUSA

Camoopranu3anusi:
e CAMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHMs] 3ajauu (WIM €ero 4acTh), BbIOMpaTh
croco® pemeHUss € Y4€TOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(OpMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

e BIAJACTh CIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJS TIpollecca | pe3yibTara penieHus
MaTeMaTUYeCKOH 3a1auH;

e TPEABHUACTH TPYAHOCTU, KOTOPHIC MOTYT BOSHUKHYTHh IIPH PEIICHUH 3a/1a4l, BHOCHUTHh KOPPEKTHBBI
B JICITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, HAWJICHHBIX OIIHOOK, BBISBICHHBIX
TPYAHOCTEM;

e OILIGHUBATh COOTBETCTBUE pE3yJbTaTa ACATEIbHOCTU IMOCTABICHHOM 1EJIU U YCIIOBUAM, OOBICHATH
MPUYMHBI  JOCTHM)KEHMSI WM HEJOCTH)KEHUS LeJdH, HaXOAWTh OIIMOKY, [aBaThb OICHKY
MPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATbBI
K kxoniy o6ydyenus B 7 kjiacce 00yJaromuiics MoyduT CleayIomne MpeIMeTHbIE Pe3yIbTaThl:

Yucia ¥ BEIYHCICHUSA

BbinonHATe, couyeTras yCTHble M IHCbMEHHblE HpUEMBI, apudmMeTHdeckue JEHCTBUSA C
palnMoHaIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHHs YUCIIOBBIX BBIPAKEHHUH, NMPUMEHATh pa3HOOOpa3Hble CHOCOObI U MPUEMBI
BBIUMCIIEHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COJIEPKAILNUX OOBIKHOBEHHbBIE U IECATUYHbIE JPOOH.

IlepexoauTte OT OJHOM (hopMBbI 3amMcu 4ucen K Apyroi (IpeoOpa3oBbIBaTh AECATHUHYIO IpoOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHUHYIO pOOB).

CpaBHMBATH M YIIOPSIOUMBATh PallMOHATIbHBIE YUCTIA.

OxpyryaTh yncia.

BBINOJIHATE NPUKHIKY W OLEHKY pe3yiabTaTa BBIUMCICHWM, OLEHKY 3HAY€HU YHCIIOBBIX
BBIPAKEHUI. BBINOIHATE NEMCTBUS CO CTENIEHAMHU C HaTypaJIbHBIMU IT0KA3aTEIMHU.

IIpuMeHATs IPU3HAKY JEIUMOCTH, Pa3I0kKEHNE Ha MHOKUTEIN HaTypaJIbHBIX YHCEI.

PemaTte  NpakTHMKO-OPMEHTUPOBAHHBIE  3aJaud, CBSA3aHHBIE C  OTHOIIEHHEM  BEIWYMH,
IIPONOPLMOHAIIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPIPETUPOBATh pPE3YIbTaThl PELICHUS 3a1ad ¢
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOIICTBAMHU pacCMaTpUBAEMBIX OOBEKTOB.

AuaredpanyecKkue BbIPaKeHHs

Hcnonb3oBaTh anredpanyeckyto TEPMHHOJIOTHIO U CHMBOJIMKY, INPHUMEHATH €€ B Ipolecce
OCBOEHMS y4eOHOTO MaTepuana.

HaxonuTh 3HaueHus1 OyKBEHHBIX BBIPAXKEHUH MPU 33JJaHHBIX 3HAYCHUSAX NTEPEMEHHBIX.

BbimonHATe npeoOpa3oBaHMs IEJNOTO BBIPAKEHHS B MHOTOWIEH MPUBEJICHHUEM IOJ0OHBIX
CJIaraeMbIX, PACKPHITHEM CKOOOK.
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BBINOJIHATE YMHOKEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWIEH, MPUMEHSTH
(dbopMyIbI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3ioKEHUE MHOTOYJICHOB HA MHOMKUTEIM C IOMOILIBIO BBIHECEHHUS 3a CKOOKHU
00I11eT0 MHOXKHTEJISI, TPYIIHPOBKYU ClIaraeMbIX, IpUMEHEHUs (JOpMYIT COKPAIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHMs MHOTOWICHOB Ui PEIICHUS PAa3IMYHBIX 3a7ad M3 MaTEMAaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIIbHON ITPAKTUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEH C HaATypaJdbHBIMH TOKa3aTesIMH JJIsl  [peoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemrate nuHelHble ypaBHEHUS C OJHOM MEPEMEHHOW, IPUMEHS IIpaBuia MEpexosa OT UCXOJTHOIO
YPaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, ABISETCA U YUCIIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[lonObupare TpuUMepsl Tap YHCEN, SBISIOUIMXCS PEHICHHEM JHHEHHOTO YpPaBHEHHSI C JBYMS
IIEPEMEHHBIMU.

Crpouth B KOOPAMHATHOMN IJIOCKOCTU TpauK JMHEWHOTO YpaBHEHUS C JIByMsI NEPEMEHHBIMU,
MOJIb3YSCh TpauKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemath cucteMsl IByX JTMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMH, B TOM YHUCIIE IpadUyecKu.

CocTaBiTh U pellaTh JUHEHHOE YpaBHEHHE WJIM CHCTEMY JIMHEWHBIX YPaBHEHHMHM IO YCIOBHIO
3a/1a4yl, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ IOJIyYECHHBIN PE3YJIbTAT.

DyHKUUHA

N300paxkaTh Ha KOOPIMHATHON NMPSAMOM TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM KOOpJIUHATAM, JIy4H,
OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIE MPOMEKYTKH Ha aIre0panyeckoM sI3bIKE.

OTmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAWHATaM, CTPOUTH TpapuKu
nuHEeNHbIX QyHKUuid. CTpouth rpaduk QyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOUIBIO (PYHKIMI N3BECTHBIE 3aBUCUMOCTH MEXK/1y BEIMYMHAMH: CKOPOCTb, BpeMs,
paccTosiHMe, 11eHa, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOUTEIBLHOCTD, BpEMsl, 00bEM PaOOTHI.

HaxonuTh 3HaueHne QpyHKIMN IO 3HAaYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmocod TMNpencTaBiIeHUs W aHanu3a WHPOPMAIMHM, W3BJIEKATh W
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEABHBIX POLIECCOB U 3aBUCUMOCTEH.

Pacnio3HaBaTh M3ydeHHBIE T€OMETPUUYECKHE (DUTYpBI, ONPENENATh MX B3aUMHOE pPacloJIOKEHHE,
n300pakaTh reOMeTpUUYECKHe (PUTypBI, BBIOIHATE YEPTEHKU 110 YCIOBUIO 3a7a4u. M3MepsTh TMHENHHbIE U
YIJIOBBIE BEIUYHHBL. PemaTh 3a1a4u Ha BEIYMCICHUE [UIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jlenatb rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MIPEIMETOB B PEAIbHON KU3HH, Pa3MEPOB
IIPUPOJHBIX 00BEKTOB. Paznuyare pa3Mepsl 3TUX 00BEKTOB IO MOPSAAKY BETUYHHBI.

CrpouTh 4epTeKH K F€OMETPUUECKUM 3a1a4aM.

Ilonb3oBaTbcs IpU3HAKAMU PaBEHCTBA TPEYrOJbHUKOB, HCIIOJIB30BATh IPU3HAKM U CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IPHU PEIICHUH 3a/au.

[IpoBOIUTH JIOTHYECKUE PACCYXKAECHUS C UCIIOJIb30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcs NpU3HAKAMU PaBEHCTBA INMPSMOYTOJIBHBIX TPEYTrOJIBHMKOB, CBOMCTBOM MEIUaHBI,
IIPOBEIEHHON K TMIIOTEHY3€ MPSMOYTOJBHOIO TPEYTOJIbHUKA, B PEILIEHUU N'€OMETPUUYECKUX 3aJau.

OmnpezensaTs napamiebHOCTh NPSAMBIX C MOMOUIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH CeKyllasl.
Onpenenars napajiebHOCTh NPSAMBIX ¢ IOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOW IPSIMOM 10
TOYEK APYTrOU MpsIMOM.

Pemats 3agaun Ha kieT4aroi oymare.

[TpoBOANTH BBIYMCIIEHUS! U HAXOJUTh YMCIOBbIE U OYKBEHHBIE 3HAUECHUS YTJIOB B T€OMETPHUUECKUX
33la4axX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOTOYIOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHbBIX NP NEPECeUeHUH IBYX MapaieNbHbIX MPSIMbIX ceKylleil. PemaTts npaktuyeckue 3agayuu
Ha HaXO0>JICHUE YIJIOB.

Brnaners moHATHEM T'eOMETPUYECKOTO MecTa TOYeK. YMETh ONpeAessaTh OUCCEKTpUCY Yyria Hu
CEPEIMHHBIN MTEPIIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

@opMyIMpOBaTh ONPEACIEHUS OKPY)KHOCTH M Kpyra, XOpAsl U JUaMeTpa OKPYKHOCTH,
I10JIb30BAThCSl UX CBOMCTBAMHU. Y METh IPUMEHSTH 3TH CBOKWCTBA IIPU PEILICHUH 3ajau.

Biagetes moHATHEM ONKMCAHHOM OKOJIO TPEYTOJbHUKA OKPY)KHOCTH, YMETh HAaxXOIUTh €€ LICHTP.
[Tonp3oBaTbes akTaMHu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYroJbHHUKA MEPECceKaroTcs B OJHOM TOUKe, U
0 TOM, 4YTO CE€PEAUHHBIE NIEPIIEHIUKYIIAPEI K CTOPOHAM TPEYrOJIbHUKA [IEPECEKAIOTCS B OJHON TOUKE.



Bnaners noHsiTHEM KacaTelbHOM K OKPYKHOCTH, MOJB30BaTHCS TEOPEMOU O MEPIEHAUKYISIPHOCTH
KacaTeJIbHOW U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMS.

[Tosp30BaTbCsl MPOCTEMIIMMU TE€OMETPUUYECKUMU HEPABEHCTBAMHU, NOHUMATh HUX NPAKTHYECKUN
CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHUE TTOCTPOCHHUS C TOMOUIBIO LIMPKYJIA U JIMHEHUKHU.

K xoniy o6yuenus B 8 kiacce 00yJaronuics moayquT CIEIYIONINE TPEAMETHBIC PE3YIbTATHI:

Ymncna v BbIYMCICHUS

Hcnonb30BaTh HayallbHbIE MPEJICTABICHHUSI O MHOKECTBE JIEHCTBUTEIIBHBIX YUCEI JUISl CPAaBHEHUS,
OKpPYTJICHUS U BBIYMCIIEHUH, U300pakaTh AEUCTBUTEIbHBIC YK CIA TOYKAMU Ha KOOPAWHATHON IPSIMOM.

[IpumeHsATh NOHATHE apU(METUUYECKOIO KBAJAPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHbIE KOPHH,
HCIOJIb3YS MIPU HEOOXOIMMOCTH KaJIbKYJIATOP, BBINOJHITH MPeoOpa3oBaHusl BBIPAXKEHUH, COAEpIKALIUX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu OOJIBIIMX W MajlbIX YHCEN C MOMOIIBIO JECATUYHBIX JIpoOeil U creneHen
gucina 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHSTh MOHATHE CTENEHU C LEJbIM M0Ka3aTeeM, BBIIIOJHATH MPEeoOpa3oBaHUs BbIPAXKEHHUI,
COJIEpKAIIUX CTEIIEHH C LEIbIM MOKa3aTeeM.

BbBINONHATE TOXKIECTBEHHbIE MPEOOPa30BaHMs PAllMOHANBHBIX BBIPAKEHHII HAa OCHOBE IIPaBHII
NeMCTBUI HaJl MHOTOWIEHAMH U alreOpandyeckuMHu JpoOsiMHu.

PacknaapiBaTh KBaipaTHBIN TPEXUICH HA MHOKHUTEH.

[IpumensTs npeoOpa3oBaHUs BBIPAKEHUN MJIs pEHIEHHs] pa3IUYHbIX 3ajjad U3 MaTeMaTHKH,
CMEXHBIX MIPEMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemares nuHeElHbIE, KBaJpaTHbIE YPABHECHHSA U PAallMOHAIbHBIC YPAaBHEHHs, CBOAAILMECS K HUM,
CHUCTEMBI JIBYX YPABHEHMH C IBYMs IEPEMCHHBIMHU.

[IpoBoauTh TpOCTEHIIME HCCICIOBAHUS YPAaBHEHHM W CHUCTEM YypaBHEHUM, B TOM 4YHUCJIE C
IPUMEHEHHEM TpaUyecKux Npe[CcTaBIeHUN (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHWE WIIM CHCTEMa
YPaBHEHMH peleHMs], €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

IlepexoauTe OT cioBecHOM (HOPMYIMPOBKHM 3ajaud K €€ anredpauyeckod MOAEIM C HOMOIIBIO
COCTAaBJICHUSI YPAaBHECHMs WJIM CHCTEMBl ypaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3aJ1a4M ITOJIY4YECHHBIN pe3yJIbTar.

IIpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLIEHKH, pelIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOW NEPEeMEHHOW M MX CUCTEMBI, J1aBaTh IpapUUECKyl0 HJUIIOCTPALUI0 MHOXKECTBA
pEILIEHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[lonuMaTh W HCMOJIB30BaTh (YHKLUHMOHAJIbHBIE IOHATHS M A3bIK (TEPMHUHBI, CHUMBOJIMYECKHE
0003HaueHMsI), OINpENeNATh 3HaueHUuEe (GYHKLUMU IO 3HAYEHHIO apryMeHTa, OIpEeNeNsTh CBOHCTBa
byHKIMH 110 e€ rpaduKy.

Ctpoutsb rpauku 3JeMEeHTapHbIX QYHKIUH BUA:

y=k/x, y=x%y=x3y=[x|, y= VX, OnHCHIBAaTb CBOMCTBA YHCIOBOH (YHKIMH 10 e rpaduKy.

Pacno3HaBaTh OCHOBHBIE BH/IBI IIGT]':,IpéXyTO.]'I]i;HI/IKOB, HUX 3JCEMCHTHI, ITIOJIB30BATHCA HUX CBOMCTBaMH
IIpu pCIICHUN I'COMECTPUUCCKUX 3aaa4.

HpI/IMeHHTB CBOICTBA TOUKHU NnepeceycHrsl MEInaH TPpCYroJIbHUKa (ueHTpa MaCC) B PCHICHUHU 3a/1a4.

Bnanets monsTHEM CpeHHeﬁ JIMHUW TPEYroJIbHUKAa W Tpaneuuu, NPpHUMCHATH HUX CBOMCTBA pu
peUIICHUU T'COMCTPUUICCKUX 3a1a4. Ilonp30BaThCA TeopeMoﬁ ®daneca n TeopeMoﬁ O IpOOpPpHHUOHAIIBHBIX
OTPE3KaxX, MPUMCHATD UX I pCHICHUSA MMPAKTUYCCKUX 3ada4.

HpI/IMeHHTB IMpU3HAKA HOI[06I/ISI TPCYTrOJIbHUKOB B pCIICHUU I'COMCTPUYCCKUX 3a/1aY.

Ilonp30oBaThCs TCOpCMOﬁ HI/I(I)aropa g peIICHUA TCOMCTPUYCCKUX U IPAKTHYCCKUX 3ajady.
CTpOI/ITB MAaTEMaTUYICCKYI0O MOJCIIb B IIPAKTUYCCKUX 3adavdax, CaMOCTOATCIBHO ACJIaTbhb I-ICpTé)K )51
HaxoJUuTh COOTBCTCTBYIOIIUC AJINHBI.

Brnaners noHSITHAMH CHHYCAa, KOCMHYCAa U TAHI'€HCa OCTPOIr0 yriia nmpAaMOYroJbHOI'0 TPEYroJIbHUKA.
Ilonp30BaThCs ATUMU HOHITUSMU JJISI PCHICHUS TPAKTUYCCKUX 3aay.



Breruncnsate (pa3nuuHbIME CrIOcO0aMu) IUIOMIA[b TPEYroJIbHUKA W IUIOMIAJd MHOTOYTOJBHBIX
¢buryp (momp3ysAch, TA€ HEOOXOIUMO, KAIBKYIATOpOM). I[IpUMEHSATh TONydeHHBICE YMCHHS B
MPAKTUYECKUX 3a/1ayax.

BrageTs MOHATHSMU BIOMCAHHOTO U IIEHTPAJIBHOIO YIJia, UCHOJb30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopAamu (CEeKyIIMMHU) M Yyrje MEX]y KacaTeJbHOW W XOpPIOW MpU pelIeHUU
reOMETPUUECKHX 3a/1a4.

Brnanets TmOHATHEM ONHCAHHOTO YETHIPEXYrOJbHUKA, MPUMEHATh CBOMCTBA OMHCAHHOTO
YETHIPEXYTOJIbHUKA TP PEUICHUH 3a/1a4.

[IpuMeHsTh MOJyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MATEeMAaTHYECKHUE MOJETW IS 3ajad
peanbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOUIME BBIYUCICHHUS C TPUMEHEHUEM TMOA00us H
TPUTOHOMETPUH (TIOJIB3YSACh, T€ HEOOXO0UMO, KATBKYISTOPOM).

K xoniy o6yuenus B 9 kjacce 00yJaronuics moayduT CIEIYIONIUE TPEAMETHBIC PE3YJIbTATHI:

Yucna v BbIYUCTICHUS

CpaBHUBaTh U YIOPSAIOUMBATH PAllMOHANIbHBIE U UPPALlMOHATIbHBIE YHCTIA.

BeinonHAT  apuMeTHUecKue JEHCTBUS C palliOHAJIbHBIMU YHCIIAMH, COY€Tas YCTHblE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUUCICHUS C UPPAMOHAIBHBIMHI YHCIAMH.

Haxonuth 3HaueHus cTeneHei ¢ LeabIMU MoKa3aTeNI MU U KOPHEH, BBIYUCIISATh 3HAUEHUSI YMCIIOBBIX
BBIPAKCHUI.

OkpyryaTh JAEeUCTBUTENbHBIE YHCIA, BBIMOJIHATH NPUKUAKY pe3yJibTaTa BBIYMCIEHUM, OLEHKY
YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHHUsI M HEPABEHCTBA

Pemars nuHeiiHble M KBaJpaTHbIE ypaBHEHHS, YpPaBHEHHMs, CBOJSIIMECS K HHUM, MpOCTEeHIIne
IpOOHO-PalIMOHABHBIE YPAaBHEHHUS.

Pemrate cucremsl 1ByX JIMHEWHBIX YPAaBHEHH C IByMsI IEPEMEHHBIMUA U CUCTEMBI JIBYX YPaBHECHHI,
B KOTOPBIX OJTHO YPaBHEHHUE HE SIBJISCTCS JIMHCHHBIM.

Pemate TekcTOBBIE 3aauu anreOpandeckuM CIOCOOOM C MOMOIIBIO COCTABIEHUS YPABHEHUS WIN
CUCTEMBI JIBYX YPABHCHHUU C JBYMs IEPEMCHHBIMU.

[IpoBoauTh TpOCTEHIIME HCCICIOBAHUS YPAaBHEHHM W CHUCTEM YypaBHEHUM, B TOM 4YHUCJIE C
IPUMEHEHHEM TIpaduyeckux NpeicTaBiIeHUH (ycTaHaBIMBaTh, UMEET JIM YypPaBHEHHE WM CHUCTEMa
YPaBHEHMH peleHMs], €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

Pemare nuHeiiHble HEpaBeHCTBA, KBaJ(paTHbIE HEPABEHCTBA, N300paXkaTh pPeLICHUE HEPAaBEHCTB Ha
YHCIJIOBOU NPSAMOM, 3aIUCHIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemare cucTeMBl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOYAIOIIHAE KBaJpPaTHOE
HEpPaBEHCTBO, N300paXkaTh PEIIEHUE CUCTEMbl HEPAaBEHCTB HA YMCIOBOM MPSAMOM, 3aIIUChIBATh PELIEHUE C
IIOMOIIBIO CUMBOJIOB.

Hcnosp30BaTh HEPABEHCTBA TP PELLIEHUH PA3IMYHBIX 3aa4.

DyHKUUH

Pacnio3HaBate (QyHKIMHM H3y4eHHbIX BHJOB. Iloka3piBaTh CXeMaTHYECKM pACHOJIOKEHHE Ha
KOOPIMHATHOM MmiockocTu rpadukos Gynkmii Buma: Y = KX, y = kx + b,y = k/x,y = ax? + bx +c,
y= X3, y= \/X, Yy = |X|, B3aBucumMocTH OT 3HaYEHUIi KO3PPUIMEHTOB, OUCHIBATH CBOHCTBA (DYHKIIMIA.

Ctpouth 1 u300paxaTb CXxeMaTHMYECKH IpaduKHU KBAaJPAaTUYHBIX (YHKLUH, ONUCHIBATh CBOMCTBa
KBaJIPaTUUHBIX QYHKLIMH 10 UX rpadukam.

Pacnio3HaBate KBajpaTMuHyl (yHKIHIO 1O (opMyne, HPUBOAUTH TNPUMEPHl KBaJIPAaTUUHBIX
GyHKUUH U3 pealbHOM KU3HH, (PU3UKU, TE€OMETPUH.

YucioBbIe MOCTEI0BATEIBLHOCTH U MPOrPecCHH

Pacrnio3HaBath apupMeTHYECKYI0 M T€OMETPUYECKYIO IPOTPECCUU NTPH pa3HbIX COCO0aX 3aJaHus.

BbIMONHATE BBIYMCICHHMS C HCIOJIb30BaHMEM (OpMyl N-ro wieHa apupMeTHYecKod H
rE€OMETPUYECKON IPOTrPECCUM, CyMMBI IIEPBBIX N YICHOB.

N300paxaTh WieHbl MOCIEI0BATEILHOCTH TOUYKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemare 3amauu, CBsI3aHHBIE C YMCIOBBIMU IIOCJIENOBATENIbHOCTSAMH, B TOM YHCIE 33Jaud U3
peanbHOM )KU3HHU (C UCTIOIB30BAHUEM KAJBKYIATOPA, HUPPOBBIX TEXHOJIOTHI).

3HaTh TPUTOHOMETPUYECKHE (DYHKIMH OCTPBIX YIJIOB, HAXOAUTh C HX MOMOIIBIO pPa3IHYHBIC
AJIEMEHTHI NMPSAMOYTOJIBHOTO TPEYTOIbHUKA («PELIeHNE MPSMOYTOJIbHBIX TPEYroJbHUKOB»). Haxomuts (¢
MOMOIIBIO KAJIBKYJISITOPA) ATHHBI U YIIIBI U1 HETAOJINYHBIX 3HAYEHUH.



[Tonp3oBaTbea (GoOpMylIaMu TMPHUBEIEHUS W OCHOBHBIM TPUTOHOMETPHUECKHUM TOXKICCTBOM IS
HAXO0XAECHUS COOTHOLLIEHUIN MEXTy TPUTOHOMETPUUECKUMU BETNYMHAMHU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JJIi HAXOXKICHHUS PAa3JIMUHBIX 3JIEMEHTOB
TPEYTroJbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATh UX IIPU PELICHUH T€OMETPUUECKUX 3a/1ad.

Brnaners nonatusiMu npeoOpa3oBaHUsl MOJ00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJ0OHBIX (UTYP.
[Tonp30BaThcs CBOMCTBAMU MOA0OUS MPOU3BOJIBHBIX (PUTYp, YMETh BBIYMCIATH JUIMHBI M HAXOJUTH YIJIbI
y 1nonoOHbIx ¢uryp. [IpuMeHsaTs cBOicTBa MOAOOMS B MPAKTHUECKUX 3aJadyax. YMETb IPUBOJIUTH
IIPUMEPHI OA0OHBIX (PUTYp B OKPYKAIOLIEM MUPE.

ITosp30BaThCs TEOpEMAMHU O MPOU3BEIECHUH OTPE3KOB XOPJ, O MPOU3BEICHUH OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcst BEKTOpaMHU, IOHUMATh UX FEOMETPUUECKUN U (PU3MUECKUN CMBICI, IPUMEHSTh UX B
pelIeHNH TeOMETPHUECKUX B (U3NYecKuX 3anad. [IpUMEHATh CKaJspHOE NMPOU3BEICHHE BEKTOPOB IS
HaXO0XAECHUS JUIMH U YIJIOB.

[Tonb30BaThCsi METOJIOM KOOPJAWHAT Ha IJIOCKOCTH, IPUMEHSTH €r0 B PELICHUH T'€OMETPUUYECKUX U
MPaKTUYECKUX 3a]au.

Bnagerp DNOHATUSIMM NpPaBUWJIBHOTO MHOTOYIOJIbHHMKA, JUIMHBI OKPY)KHOCTH, JUIMHBI JyI'd
OKPY)KHOCTH M paJaHHOW Mepbl yIjla, yMEThb BBIYMCIATH IUIOIIaAb Kpyra W ero yactei. [IpumeHsars
MOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3aadax.

Haxoautb ocu (MM LEHTPbI) CUMMETPUH (DUTYD, TPUMEHSAThH JBUKEHHSI TUIOCKOCTH B MPOCTEHIINX
cllyqasix.

[IpuMeHSTh MOJydyeHHBbIE 3HAHHSA Ha MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENIH Ui 3ajad
peaibHOM JKM3HHM M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHUS C MPUMEHEHHEM MOJA00HS H
TPUTOHOMETPUYECKUX (PYHKIHH (ITOJIB3YSICh, TJIe HEOOX0AUMO, KAIbKYISITOPOM).

COJEP)KAHUE OBYYEHUA
7 KJIACC

Yucaa ¥ BLIYHCTIEHUS

JIlpoOn OOBIKHOBEHHBIE W JIECATHYHBIE, TEPEeXO] OT OAHOW (OpPMBI 3amuMcCH APOOed K APYyrou.
[loHsiTue palMoOHANBHOTO YHCIA, 3aluCh, CPaBHEHHUE, YHOPSJOYMBAHME PALMOHAIBHBIX YMCEl.
ApubdmMeTnueckre JCUCTBUS C pallMOHAIBHBIMH 4YuclaMu. PelieHune 3aad w3 pealbHOW NMPAKTHKU Ha
4acTH, Ha JAPOOH.

CreneHp ¢ HaTypalbHBIM IOKa3aTeJIeM: OIpeiesieHne, MpeoOpa3oBaHUe BBHIPAKCHUH Ha OCHOBE
ompeeeHus, 3amuch 0OJbIUX yucen. [IpomeHTsl, 3anmMch MPOLEHTOB B BUAE ApoOU M JpoOu B BUIE
MPOLEHTOB. TpuU OCHOBHBIE 33J]a4M Ha MPOIEHTHI, PEIICHUE 3a1a4 U3 PEATbHON MPAKTUKH.

[IpuMeHeHne npu3HaKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATYPAJIbHBIX YHCET.

PeanbHbBIC 3aBUCUMOCTH, B TOM YHUCJIE MPsMasi U 00paTHast MPOTOPIHUOHATBHOCTH.

AsredOpanyeckue BbIpasKeHU sl

[lepeMeHHbIE, 4YHUCIOBOE 3HAYEHUE BBIPAXKEHUS C NepeMeHHOW. JlomycTumble 3HAYEHUS
nepeMeHHbIX. lIpencraBienne 3aBUCUMOCTH MEXAY BEIWYMHAMH B BHAE (OpMYyibl. BeramcieHus mo
dopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIPAXKEHHH, TOXKIECTBEHHO PAaBHBIC BBIPAKEHUS, IpaBHIIa
npeoOpa3oBaHusi CyMM W TIPOU3BEJEHUM, MpaBWJIa PACKPHITHS CKOOOK W TPHUBEACHUS MOJO0OHBIX
cJlaracMhbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpHounenbl M MHoOrowieHbl. CreneHb MHorowieHa. ClOKeHHe, BBIYUTAHUE, YMHOXKEHUE
MHOTOUJIEHOB. POpMYIbl COKPAIIEHHOTO YMHOKEHHUsSI: KBaApaT CyMMbl U KBajapaT pazHoctu. Gopmyna
pa3HOCTU KBaJpaToB. Pa3noxkeHne MHOTOYIEHOB HA MHOXKHUTEIH.

YpaBHeHHUS U HEPABEHCTBA

YpaBHeHHE, KOpEHb ypaBHEHHUs, TMpaBuia TNpeoOpa3oBaHUS ypaBHEHUS, PaBHOCUIBLHOCTH
YPaBHEHUHU.

JIuHeiiHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIO KOPHEW JIMHEHHOIO YpPaBHEHUS, pELICHUE
NUHEWHbIX ypaBHeHUM. CocCTaBj€HHE YpaBHEHUM MO YCIOBUIO 3a7aud. PelieHue TEKCTOBBIX 3aJad C
MOMOIIIBIO YPAaBHEHHIA.



JIuHeitHOE ypaBHEHHE ¢ JBYMS MIEpeMEHHBIMU U ero rpaduk. Cucrema AByX JTUHEWHBIX ypaBHEHUH
C IByMs IepeMeHHbIMU. PemieHue cucreM ypaBHEHHH crocoOoM MojacTaHOBKU. llpumepsl pemieHus
TEKCTOBBIX 33/]1a4 C [IOMOIIbIO CUCTEM YPABHCHUM.

DyHKUUHA

Koopaunara touku Ha npsmoil. UucnoBble NpoMexyTkH. PaccTrosiHue MexIy IBYMs TOYKAMH
KOOPAMHATHOMU IIPSAMOA.

[IpsmoyronbHas cucrema koopauHatr, ocu Oxu Oy. Abciucca n opAMHATa TOYKHA HA KOOPIUHATHON
wiockoctu. [Ipumepsl rpadukoB, 3amaHHbIX Gopmynamu. UreHne rpaduKoB peaabHBIX 3aBUCHMOCTEH.
[onsitne pynxumu. I'padux dynkmmm. CpoiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['padux
byaknun y = [x|. ['paduueckoe penienre TMHEHHBIX YPaBHEHUN U CHCTEM JIMHCHHBIX YpaBHECHUH.

Havanenele mnoHATHs reomerpuu. Touka, mpsMas, OTPE30K, Jyd. Yroy. Buuael yrios.
Beprukanbable u cMexHble yribl. buccekrpuca yrina. Jlomanas, mHoroyronsHuk. [lapamiensHocTs U
MEPIEHIUKYIISIPHOCTD MPSMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOWCTBa OceBOW cumMmerpuu. [Ipumepsl cuMMmeTpuu B
OKpYXKAIOIEM MHpE.

OCHOBHBIE TIOCTPOEHHS C TOMOIIbIO LMPKYIss MU JuHeiku. TpeyronpHuk. Bricota, mennana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U MPU3HAKK paBHOOEPEHHOTO TpeyroibHuKa. [Ipr3Haku paBeHCTBA TPEYTrOJIbHUKOB.

CBoiiCTBa M TNPHU3HAKU MapaJUIeIbHBIX NpsMbIX. CymMMa yIrJioB TpeyroJibHMKA. BHeIIHue yrisl
TPEYrOoJbHUKA.

[IpsMoyronpHelii  TpeyronbHUK. CBOWCTBO  MEOUaHbl  INPSMOYTOJIBHOTO  TPEYrOJbHUKA,
MPOBEAEHHON K TrunoTeHys3e. [Ipu3Haku paBeHCTBA MPAMOYTOJIBHBIX TPEYrOJBHUKOB. [IpsAMOYrosibHbIN
TPEYroabHUK € yriaom B 30°.

HepaBeHcTBa B reOMETpHH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O UIMHE JIOMAaHOU, TEOpEMa
0 OoblIEM yriie U O0JbILIEH CTOPOHE TpeyroyibHuKa. [lepneHauKynsap U HakJIOHHasl.

I'eomeTpuueckoe MecTo Touek. buccekTpuca yriia u CepeMHHBIN MEPIEHANKYIIP K OTPE3KY Kak
Tr€OMETPUYECKHAE MECTa TOYEK.

OKpyXHOCTh M KpYT, XOpJla U TUaMETpP, UX CBOMCTBA. B3anMHOE pacmoioKEHHUE OKPYKHOCTH U
npsamoil. KacarenbHas W cekymas K OKpYKHOCTH. OKpYKHOCTb, BINUCaHHas B yroJy. BrnucaHHas u
OIMCAaHHAsA OKPYKHOCTHU TPEYroJIbHHKA.

8 KJIACC
Yucya 1 BLIYUCTICHUA

KBanparublit kopeHp u3 uncna. [lonstiue 06 uppauroHaibHOM uucie. JlecaTuuHble MPUOTMKEHUS
uppalMoHalbHbIX yKced. CBOHCTBAa apU(PMETHUECKUX KBAJIpaTHBIX KOPHEH M MX INPUMEHEHHEe K
peoOpa30BaHUIO YUCIOBBIX BRIPAXKEHUI U BEIUMCICHUIM. [leiicTBUTENbHBIC YKCTa.

Crenensb C 1esbIM TIOKa3aTeneM U e€ cBoicTBa. CTaHapTHas 3alKuCh YKCIIa.

AsredOpanyeckue BbIpasKeHU s

KBagpatHblii TpEXuiieH, pa3iioKeHUE KBAIPATHOTO TPEXUJIEHA HA MHOXKHUTEIIH.

AnreOpandeckast npoOb. OCHOBHOE CBOMCTBO anredOpanueckoil qpoou. CrokeHue, BbIUMTAHMUE,
YMHOKEHUE, JIefIeHne anreOpandeckux apooeil. PanoHansHble BBIpaKeHHsI U UX peoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, GopMmyina KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemienue
ypaBHEHUH, CBOASALINXCS K TMHEHHBIM U KBagpaTHbIM. [IpocTeiimue ApoOHO-palinOHAIbHBIE YPAaBHEHHUS.

I'padmyeckas uHTEpIpeTalysl YpaBHEHUH C IBYMS MIEPEMEHHBIMHA U CUCTEM JIMHEWHBIX YpaBHEHUN
C IByMs IepeMEHHbIMU. [IpuMepsl pelieHns: CUCTEM HEMMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMMU.

Pemenne TeKCTOBBIX 3a71au aNreOpanvdeckiuM CriocoooMm.

HucnoBble HEpaBEeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW mMEpeMEHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHeitHble HEpaBeHCTBA ¢ OJIHOM nepemMeHHO. CHcTeMbl JIMHEUHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DyHKUUH



[onstue ¢ynkuu. OONIaCTh ONpenesieHUus] U MHOXKECTBO 3HaueHHH (pyHKuuu. CriocoObl 3a1aHus
GbyHKIUH.

I'papux yaxmum. Yrenue coiicTB (pynkumu no e€ rpaduxy. Ilpumeps! rpadukoB QyHKIHIA,
OTPAXAOILIUX PEATbHBIE IPOLECCHI.

@OyHKIMH, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, MX T'padUKu.
Oyukun y = X2,y = X5, y = VX, y=|X|. [padudeckoe peleHie ypaBHEHHMIT X CHCTEM YPaBHEHHA.

UYersipéxyronpauku. Ilapajtenorpamm, €ro Ipu3HAKM W CBOMCTBA. YacTHele ciy4au
napaiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOoMO, KBapaT), X MPU3HAKHA U cBoicTBa. Tpanenus, paBHOOOKas
Tpaneuusi, e€ cBoiicTBa u npusHaku. [IpsmoyronpHas Tpanenus.

Meron ynBoenuss meauanbl. LlentpanbHas cummerpus. Teopema @Paneca u  Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[Tomobue TpeyroapHUKOB, KodPduiment mnomodus. [lpusHaku TOAOOUS TPEYrOJHLHUKOB.
[Ipumenenue nogo6Ust P peLIEHUH MPAKTHUECKUX 3a1a4.

CpoiictBa miomaneit reoMmerpuueckux ¢uryp. @DopMmynsl A8 IUIOMEAAM  TPEYroJbHUKA,
napajuiesorpamMmma, pom0a u tpanernuu. OTHOIIEHUE TUIoMAeH Mo100HBIX QUTyp.

Brruncnenue mioimaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTo Oymare.

Teopema IIudaropa. Ilpumenenue teopemsl [ludaropa npu perieHny NpakTHYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpPOro yrjia MpSIMOYroJbHOTO TpeyrojbHuKa. (OCHOBHOE
TPUTOHOMETpPHUYECKOE TOXAecTBO. Tpuronomerpuueckue pynkuu yrios B 30, 45 u 60°.

BnucanHuble U LIeHTpaidbHBIE YIIIbI, YTOJ MEXAY KacaTeIbHONW M XOPAOH. YTIbl MEXKIy XOpJaMU U
CeKylIMMHU. BrnucanHble M ONHCaHHbIE YETHIPEXYTrOJbHUKU. B3anMHOE pacroyiokeHue JBYX
okpyxHoctei. Kacanne okpyxxknocrteid. O0mre KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Yucaa ¥ BLIYHCTIEHUS

PanvionaneHbIe YKClIa, UppaIMOHATBHBIC YKCIIa, KOHEUYHbIE U OCCKOHEYHBIC JECATUYHBIC APOOH.
MHOXECTBO JCUCTBUTEIIBHBIX YHUCEN, JIEHCTBUTEIbHBIE YMClia KaK OCECKOHEUHBIE NEeCATUYHBIE JPOOH.
B3anmMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOMKECTBOM JIEUCTBUTENIBHBIX YHMCENT U KOOPAMHATHOMU
MPSAMOI.

CpaBHEHHE ICUCTBUTENBHBIX YUCEI, apU(PMETHUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YUCIAMHU.

Pa3mMepnr 00bEKTOB OKPYXKAIOLIET0 MUPA, JUTUTEILHOCTD IIPOILIECCOB B OKPYKAIOIIEM MUPE.

[TpubmmxéHHOE 3HAYCHUE BEIIMYMHBI, TOUHOCTh NMpuOmmkenus. Okpyriaenue uncen. [Ipukuaka u
OIICHKA PE3YJIbTATOB BHIYUCIICHUH.

YpaBHeHUs] M HEPABEHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHU A, CBOJAIIMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOASIIMXCSA K KBaapaTHbIM. bukBanpaTHoe
ypaBHeHue. Ilpumepsl penieHuss ypaBHEHMH TpeTbe M 4YETBEPTOM CTENEHEW pa3lIoKEeHUEM Ha
MHOKHUTEIH.

Pemenune napoOHO-palMOHaNbHBIX ypaBHeHHH. PemieHue TEKCTOBBIX 3ajad anreOpanyecKum
METOOM.

VYpaBHeHHE ¢ IByMS NIEPEMEHHBIMH U ero rpaduk. PemeHne cuctem AByX JHMHEHHBIX YpaBHEHHH C
JBYMsl NEpEMEHHBIMU. PelieHue cucrteM AByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe —
BTOpOH cTeneHu. ['padudeckas HHTEpHpETaIis CUCTEMbI YpaBHEHHH C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4u aNreOpandeckium crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHENHbIX HEPABEHCTB € OJTHOM NEPEMEHHON. Pellienre cucTeM JIMHENHBIX HEPABEHCTB C
onHo#l mepemeHHoi. KBaapaTHbie HepaBeHcTBa. ['paduueckas WHTEpIpeTalus HEPaBEHCTB M CHCTEM
HEPABEHCTB C ABYMS [IEPEMEHHBIMU.

DyHKUUH

Ksanparnunas ¢ynkius, e€ rpaduk u coiictsa. [lapabona, KoopAUHATHI BEPUIUHBI TapaboJIbI, OCh
CUMMETPUHU TTapa0OJIbI.

I'paduku Gyskmmit: y =kx, y=kx + b, y=k/x, y =x3, y=x, y = |x| , ¥ ux cBoiicTBa.

Yucinosblie NOCIEN0BATETBHOCTH U IPOIrPeCcCHH
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[londaTe YHUCIOBOW MOCJIEAOBATENLHOCTU. 3aJaHUE IOCIIEOBATEIbHOCTH  PEKYPPEHTHOU
bopmynoit 1 popmyroit N-ro ueHa.

Apudpmernueckass M reomerpuyeckas nporpeccud. @opMmyliel N-TO 4YjieHa apu(MeTHdecKoil u
F€OMETPUYECKOU MTPOrpeECCUil, CyMMBI IIEPBBIX N WICHOB.

N300paxkenne UiICHOB apu(pMETHYECKOW UM TEeOMETPUYECKOW MpOTrpeccuii TOYKaMH Ha
KOOPJIMHATHOM IUIOCKOCTU. JINHENHBIN U SKCIOHEHLIUAIbHBIN POCT. CII0KHBIE IPOLIEHTHI.

Cunyc, xocunyc, tanreic yrioB oT 0 mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOMKAECTBO.
@OopMyIIbI IPUBEICHUS.

Pemrenne tpeyronpHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB. PellieHne npakTuieckux 3aaad
C UCIOJIB30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanwme mompoowms. [1o100re COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOU3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYLIUX, TEOpEMa
0 KBaJpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOJyab) BEKTOpPa, COHAIIPaBIIEHHBIE BEKTOPHI, MPOTHBOIOJIOKHO HANpaBICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINlEpaluu HajJ BeKTOpaMu. Pasznoxenue
BEKTOpa I0 JIByM HEKOJUIMHEapHbIM BekTopaM. KoopamuaTtel BekTopa. CKalsipHOE NpOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE VISl HAX0K/ICHHSI IJIUH U YTJIOB.

JlexapTOoBbl KOOpPAMHATBHI Ha IUIOCKOCTH. YPABHEHHs INPSMOM M OKPYKHOCTH B KOOpJMHATaX,
IIepecevYeHre OKPYKHOCTEN U MPAMBIX. MeTOl KOOpAMHAT U €ro NPUMEHEHHE.

[IpaBunbHbIE MHOTOYroJbHUKHM. JlIMHA OKpyXHOCTH. ['pagycHass W paauaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Imomaas kpyra, ceKkTopa, CerMeHTa.

JIBUKeHHs] TIJIOCKOCTH M BHYTPEHHUE CHMMETPUM (Uryp (dJIeMEHTAapHbIE IPEICTaBICHMUS).
[TapannensHbiii neperoc. [IoBopoT.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

Crarucruka.
Tabmuunoe W Tpaduyueckoe NPENCTABICHHUE MAHHBIX, CTOJOYAThIE W KPYroBbIE IHATrPaMMEI,

rpaduky, TpUMEHEHHEe AuarpaMMm M TpaduKOB JUIsl OMHMCAHUS 3aBUCHUMOCTEH peabHBIX BEIUYUH,
u3BieueHUe HHpopMau U3 Tabmui, auarpaMMm M rpadukoB. OnucaTelbHblE CTaTUCTHYECKUE
MOKa3aTeay 4YHCIOBBIX HAa0OpOB: cpefHee apudmMeTrhyeckoe, MeAMaHa, HAUOOJbIIEe W HaUMEHBIIIEe
3HaueHusi. Mepbl paccenBaHUsS: pa3Mmax, IJUCIEepCUsi W CTaHAapTHoe oTkiaoHeHue.  CoydaifHas
W3MEHUYUBOCTh. M3MEHUMBOCTH mpu u3MepeHHsX.Ilpumepsl ciydaiiHOW W3MeHYMBOCTH. Pernaromiue
npaBuiia. 3aKOHOMEPHOCTH B U3MEHYMBBIX BETNUHHAX.

Cayuaiinbie co0biTusi. Crny4aifHbIE OTBITHI (IKCIIEPUMEHTHI),
AJIEMEHTapHbIE CllydaiiHble cOOBITUS (MCX0/IbI). BeposiTHOCTS U yacToTa. POITb MaoBepOSITHBIX M IPAKTHYCCKH
JNOCTOBEPHBIX COOBITHI B Tpupoje © B oOmectBe. MoHera W wWrpajbHas KOCTh B  TEOPUHU
BeposiTHOCTell. BepOATHOCTH  »reMeHTapHbIX coObITUH. COOBITHUS B CIydallHBIX OKCIEPUMEHTaX U
ONMaronpusATCTBYIOIINE dJEMEHTapHble CcOObITHA. BeposTHOCTH ciaydailHBIX CcOOBITHH. ONBITHI C
PaBHOBO3MOXKHBIMH ~ DJIEMEHTapHBIMU  coObITHSIMU.  Kiaccudeckue  BEpOSTHOCTHBIE  OMBITBI  C
MCI0JIb30BaHMEM MOHET, KyOukoB. [IpencraBienne coObITHIA C TOMOIIBIO AUATPAMM.

Oinepa. [IpoTBONOI0KHBIE COOBITHS, 00bETMHEHUE U NepeceueHue coobITuil. [IpaBuiio cioxenus
BeposTHocTei. Ciywaiinblii BeIOOp. IlpenctaBienue skcrnepuMeHTa B BHJe jepeBa. HesaBucumbie
COOBITUS. YMHOXEHHME BEpOSATHOCTEH He3aBUCHUMBIX coObITHH. IlocnenoBarenbHble He3aBUCHMBIE
ucnbiTanus. [IpeacraBienne o HE3aBUCUMBIX COOBITHSX B KU3HU.

JJjieMeHTbl KoMOuHaTopukm.I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Yucino pédep u
cymMMapHas cTeneHb BepiuiuH. IlpeacraBienue o cBszHocTH Tpada. Llenu u muximel. Ilytu B rpadax.
O6xox rpada (siinepos nmyth). [IpeacraBnenne o6 opueHTUpOBaHHOM rpade. Pemenne 3agay ¢ moMoIbo
rpa¢os.
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[IpaBuno yMHOXEHHs, NEpPECTaHOBKH, ¢(akTopuan uuciaa. CodeTaHMs M YHCIO COYETAHHM.

@opmyna uucina coueranuil. TpeyronpHuk I[lackans. OneITel ¢ OOJNBIIMM YHCIOM PABHOBO3MOXKHBIX

AIIEMEHTAPHBIX COOBITHH. BbluncIeHHE BEPOSTHOCTEH B OMBITaX C MPUMEHEHHEM KOMOMHATOPHBIX

dopmyn. Hcneiranus bepnymmm. Yemex u Heygada. BeposTHOCTH COOBITHH B CepHHM HMCTBITAHHMA
beprymu.

Cay4aiiHble BeJIMYMHBI. 3HAKOMCTBO CO CIy4ailHbIMM BEJIMYMHAMU HA IpUMepax KOHEUHbIX

JUCKPETHBIX CIIy4alHbIX BEJIMUMH. Pacnipenenenue BeposaTHOCTEH. MaTeMaTnyeckoe 0KUIaHue.

CpoiicTBa MaTeMaTuyeckoro oxuaanus. [lonsarue o 3akoHe 60abux yucen. Msmepenue BeposiTHOCTEH.

[Ipumenenue 3aKoHa OOJIBIIMX YHUCEN B COLUOJIOTHH, CTPAXOBAaHUU, B 3paBOOXPaHEHUH, 00ECIIEUeHUN

0€30IaCHOCTH HACEJICHHS B YPE3BbIUAIHBIX CUTYAIIHSIX.

3. TemaTuuyeckoe IIAHMPOBAHHUE ¢ YKa3aHHEM KOJIMYECTBA YACOB.
AJITEBPA
7 xkaac-102 yaca

Kaacc 7
Paznen o TeMbl - OcHoOBHBIE BH/IbI 1eSITEJIbHOCTH
S S | ody4yarommxcst ( Ha ypoBHe 5
g $ | ynuBepcalbHbIX AeiicTBHIA) w =
° ° = 2
0 2] L = -5
= = = D
9 13} a4 = o
5} 3] = R =
= = A =
= = S aE
= = ==
=] (=] O = S
= = S = a
1.Anrebpanu | 11 | YnucnoBblie BeIpaXeHUS 2 BrImonHATE 37IeMeHTapHbIe 3HakoBo- | 1, 5, 3
ecKue AnreOpandeckue BhIpaXKEHUS 1 CHMBOJIMYECKHE ACHUCTBUS: PUMEHSTh
BBIPAYKCHUS Anrebpanyeckre paBeHCTBA. 2 OyKBEI JUIss 00O3HAYCHHUS YHCEN, JUIS
DOopMYJIBI. 3aMmucH OOIIMX YTBEPKIIEHU; COCTaB-
CBoiicTBa apr(METHUECKUX 2 ATb  OYKBEHHBIE  BBIPOKEHHUS IO
NEUCTBUI YCIIOBUSM, 3aJJaHHBIM  CJIOBECHO,
HpaBpU[a PacCKpBITHS CKOOOK 2 Hp606paSOBBIBaTB aﬂre6paI/IquKI/Ie
060G - 1 CYMMBI U TIPOU3BEACHUS (BBITOIHATH
ODIIAIOIHMH YPOK MPUBEJICHUE TOJO00HBIX CJIaracMbIX,
Kontponbias padora Nel 1 pacKpeITHE  CKOOOK,  YIPOIICHHE
Npou3BeIeHU ). BeIuncasaTh yucioBoe
3HaueHUEe OYKBEHHOTO BBIPAKEHUSI.
CoctaBasaTh (GOpMyIbl, BBIPAXKAIOLINE
3aBUCUMOCTH MEXKJYy BEJIIMYMHAMH,
BBIYHUCIISATH 110 dhopmynam.
JleMOHCTpHUPYIOT yMeHue 00001eHus
U CHCTEMAaTH3allid 3HAHUHW MO TeMaM
paznena «AnreOpanueckue
BBIPOKCHUSY.
2.YpaBuenue | 8 | YpaBHEHHE U €r0 KOPHU 1 [IpoBoauTH nokasarenbHble | 1,3,4,
C OTHUM Pemienune ypaBHeHMit ¢ ofHUM | 2 pacCyXJI€HUsI O KOPHAX YPaBHCHHUSA C
HEU3BECTHBIM HEU3BECTHBIM, CBOJISAIINXCS K OIIOPOM HA  OIpENEJIEHUE KOpH,
JIMHEHHBIM YUCJIOBBIE  CBOMCTBA  BBIPAYKECHUM.
Pemenue 3aga4 ¢ TIOMOIIBIO 3 Pacno3HaBarh JMHEHHbBIE YpaBHEHUS.
yYpaBHEHUH Pemware  nuHEHHBIE, a  TaKkxke
O06006marmuil ypok 1 YpaBHEHUs, CBOJAILIMECA K HHUM.
KonrposbsHas pabora Nel 1 Pemate mpocreimme ypaBHEHHS C
HEU3BECTHBIM TM0J] 3HAKOM MOIYJIS.
Pemarts TEKCTOBEIC 3aJa4u
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anreOpandeckum crocoOoM:
MEPEXOAUTH oT CJIOBECHOU
(GOpMYIHPOBKH YCIOBHS 3aJaudl K
anreOpandecko  MOJenu  IyTéM
COCTaBJICHUSI JIMHEHHOTO YpaBHEHWS,
pemiath  COCTAaBIICHHOE YpaBHCHHE;
UHTEPIIPETHPOBATh pe3yJbTar.

JeMoHCTpHUpyIOT yMeHue o00o0O0meHus
U CcUcreMaTu3sanuu 3HAaHUH II0 TEMaM

pasgena  «YpaBHEHHUS] C  OJIHUM
HEU3BECTHBIM).
17 | Crenenb ¢ HaTypajJbHBIM ®opmynupoBath,  3anucbiBath B | 4,3,6
oKasaTeJieM CHUMBOJIMYECKOMH dopme 31
CBoOIiCTBa CTEIEHU C 000CHOBBLIBAaTL CBOMCTBA CTENEHH C
HATypaJIbHBIM TTOKa3aTeJIeM HaTypaJbHbIM rnokasaTejieM;
Opnnounen. CtanapTHBIN IPUMEHATh CBOWCTBA CTENEHH UL
BUJIOJHOYJICHA npeoOpazoBaHUs BBIPKEHUI 51
YMHOXEHHE 0THOWICHOB BBEIUMCIJIEHUNA. BBITOIHATE NEHCTBHUA C
OJHOWIEHAMHM H  MHOTOWIECHAMH.
MHorowienbt [IpuMeHATh  pasiudHble  (POPMBI
3.0qH04IeH lpuBenenne mog06HBIX CAMOKOHTPOJISI TP BBHIINOJHEHUH
bl U JICHOB peoOpa3oBaHMii BRIPAKCHHUI
MHOTOYJICHBI CrosxeHue 1 BEIYNTaHHE JleMoHCTpHPYIOT yMeHHe 0000IeHus
MHOT'OYJICHOB A CHCTEMATH3allMM 3HAHWH [0 TEMaMm
VYMHOXEHHE MHOTOWIEHA Ha pasnena
OJHOYJICH «OOHOWIEHB 1 MHOTOWICHED).
VYMHOXEHIEe MHOTOWICHA Ha
MHOTOWIEH
Jenenue omgHOUIeHA U
MHOT'OWIEHA Ha OTHOWIEH
O6o0marmuii ypok
KontponbHas padorta Ne 3
17 | Briaecenue o01ero Joxa3siBaTh GopMysbl cokpaménnoro | 1,2,5,7
MHOKHTENSA 3a CKOOKH YMHOXEHUSI, TPUMEHATh HUX B
Crioco6 rpynmupoBKU npeoOpa3oBaHUAX  BBIpAXKEHUH U
BBIYMCIICHUX. BrimoasaTs
dopmyiia pa3HOCTH
pasoXeHue MHOT'OWIEHOB Ha
KBaJpaToOB
MHOXHUTEIM Pa3HbIMH  CIOCOOaMHU.
Ksagpar cymmel. KBanpar
BEImoHATE pasioKCHUE
pasHOCTH
MHOTOWIEHOB Ha  MHOXHUTEIH C
4. PaznoxeHu [IpuMeHeHre HECKOJIBKUX
noMoIuIsI0 GopMyn Kyba CyMMBI, KyOa
e croco0O0B pa3oKECHUS
pa3HOCTH, CYMMBI KyOOB, PpPa3HOCTH
MHOT'OWIEHOB MHOT'OWIEHA Ha MHOYKHUTEIN
a 0606 — KyOoB. PemaTh ypaBHeHUS, TPUMEHSIS
OOIIAIOIINHN YPOK .
MHOKHTCIH % Hatom %'p Nod CBOMCTBO paBeHCTBA HYJTIO
(V)
OHTPOJIbHAS paboTa A2 MIPOU3BE/ICHUS. [IpumeHsTH
pa3iuuHble  (OPMBI  CAMOKOHTPOIIS
npu BBLIIIOJTHEHU U
npeoOpazoBanuii/leMOHCTPHPYIOT
yMEHUe 000011eHus u
CHCTEMATH3allMM 3HAHMH II0 TeMaM
paznena «Pa3nokeHWe MHOTOYIECHA
Ha MHOKHUTEIN.
19 | Anrebpanueckast npoOb. dopmynupoBaTe OCHOBHOE cBoMcTBO | 2,3,5
5.Anrebpany P P PMYTHP ”

eckue apoou

Coxkpatienue qpooei.

ITpuBenenue apobeii k

anreOpandeckoi ApoOM U MPUMEHSThH
ero uisi TpeoOpazoBaHus JIpoOeit.
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00I11eMy 3HaMEHATEIIO

Cro)xeHne U BLIYNTAaHUE
AunreOpandeckux apooeit

YMHOXEHUE U JCIICHUE
anreOpandecKkux Apooei

CoBMecTHBIE JEUCTBUA HA
asreOpandeckuMu ApoOsSMu

O6o06maromuil ypok

KonTtponsHas padora Ne 5

BreimoassTe JIeUCTBUSA c
anreOpanyecKuMu IpoOsMu.
Haxomuth  momycTHMBIE  3HAYCHHS
OYKB, BXOJAIIUX B aIreOpanvecKyro

JpoOb. Pematp ypaBHEHUS,
CBOJSIIMECS K JIMHEUHBIM c
JIpOOHBIMH ko3¢ punmenramu.

BpINONHATE COBMECTHBIE  JIEUCTBHUS
HaJI BRIPOKCHUSMU, COJCPKAIITUMHU
anredpandeckue Ipoou.
JIeMOHCTPHUPYIOT yMeHHe 0000IeHus
U CHUCTEMATH3allMM 3HAHUW TI0 TeMaMm
pasznena

«AnreOpanueckue qpoom».

6.JIuneiinasa

byHKIUS 1
ee rpaduk

11

[IpssMmoyronpHascucremMa
KOOPAMHAT HAIUIOCKOCTH

OyHKIUSA

Oynkuus y = kx u e€ rpadux

JluneitHast yHKIUS U €€
rpaduk

OO6o0maromuii ypox.

KonTtponsnas padorta Ne 6

Boruncnare  3HaueHus — QyHKUUH,
3a/IaHHBIX bopmynamu (npu
HEOOXOINMMOCTH HUCII0JIb30BaTh
KaJIbKYJISITOP); COCTaBISATH TaOJIMIIBI
3HaueHud QyHkuud. CTpouTh 10
TOYKaM rpaduxu (hyHKIMHA.
OnuceiBaTh CBOWMCTBA (yHKIMM Ha
OCHOBE ed rpaduIecKoro
MpEeJICTaBICHHUS. Mo ienupoBatb
peaybHbIE 3aBUCUMOCTH, BBIPayKaeMble
JUHEHHOW (YHKIHMEH, C TMOMOIIBIO
dbopmyn u
rpaduxoB.MIHTEpIpeTHPOBATH

rpauky  peajgbHBIX 3aBUCHUMOCTEH.
Hcnonb3oBath (yHKIMOHATIBHYIO
CUMBOJIUKYJIS 3anucu
pa3zHoO0Opa3HbIX (PAKTOB, CBS3aHHBIX C
TUHEHHOW (pyHKIMEH, oboramias OmbIT
BBITIOJTHEHHS 3HAKOBO-CUMBOJIMYECKUX

JEHUCTBUM. Crpoutb peueBbie
KOHCTPYKITUU CHUCTIOJIb30BaHUEM
(GyHKIMOHATBHOM TEPMHUHOJIOTHH.
Hcnonb3oBath KOMITBIOTEPHbBIE
OporpaMMbl Ui KCCIIEIOBaHUS
MOJIOXKEHUS Ha KOOPJIMHATHOM

IIJIOCKOCTH rpaguka JIMHEWHOU
(GYHKIIUHM B 3aBUCUMOCTH OT 3HAUEHHH
K02 UITUEHTOB, BXOISIIINX B
dopmyny. Pacmno3naBath NUHEHHYIO
¢dynkiuto. [Toka3plBaTh CXeMaTHUYECKU
HOJIOKEHHE Ha KOOPJMHATHOM
IUIOCKOCTH rpadukoB GyHKUIUH BUAA y
= kx, y = kx + b B 3aBUCUMOCTH OT
3HaYeHUH K03(h(HUIIMEHTOB, BXOIAIINX
B (opmynsl.  Crpouth  rpadux
¢ynkiun y = | X |. Crpouts rpapux

1,6,7
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JAMHEWHOW (DYHKLMU; OMUCHIBATH €r0
cBoiictBa. Pacmno3naBare mpsamMyro u
o0OpartHyto IPONOPIIHOHATIEHBIC
3aBUCUMOCTH. Pematb  TEKCTOBBIE
3aJaud  Ha TpSAMyI0 U 00OpaTHYIO
IPONOPLUOHAJIBHBIE 3aBUCUMOCTU (B
TOM YHCJIE C KOHTEKCTOM M3 CMEXHBIX
JWCLMILINH, U3 peabHON KU3HU)

7. CucteMsbl

JBYX
YpaBHEHUH ¢
IBYMS
HENU3BECTHBIM
u

13

YpaBHEHHE NIEPBOH CTEIECHU
C IBYMsI HEU3BECTHBIMH.
CucremMbl ypaBHEHUH

Cnoco0 1oACTaHOBKHA

Cr1oco0 ciioxeHus

w

I'padmueckuit croco6
penieHust CUCTEM YpPaBHEHUIN

Pemrenue 3amad ¢ IMOMOIILIO
CUCTEM YpaBHEHUU

O6006maromuit ypok

KonTponbnas pabora Ne7

Onpenenstsb, ABISETCS JIM Napa YUCE
pELIEHUEM JIaHHOTO YypaBHEHHS C
JBYMsI HEU3BECTHBIMHM; IPHUBOJIUTH
IIpUMEPBl  PELICHWM YpaBHEHUH C
IByMst  HeusBecTHbIMU.  CTpouTh
rpa@uky  ypaBHEHMH C  JByMs
HEU3BECTHBHIMH, yKa3aHHBIX B
COJIEp/KAHNH. Haxonuts enble
pELIeHNs] CUCTEM YpaBHEHUH C JIByMsI
HEM3BECTHBIMU  MyTéM  mepedopa.
Pemrare cuctemel ABYyX ypaBHEHUU
epBoOi CTEIIEHU c IBYMs
HEU3BECTHbIMH. Pemate TeKCTOBbIE
3a1auM, aiaredp.Mojenbl0  KOTOPBIX
ABIIIETCS  ypaBHEHUE C  JIByMs
HEU3BECTHBIMHU: MEepPeXouTh  OT
CJIOBECHON (POPMYIHUPOBKH YCIOBUS
3aJaud K anreOpanyeckoil Mojaenu
yTEM COCTaBJICHUS CUCTEMBI
YpPaBHEHUH; pemaTh COCTaBICHHYIO
CHUCTEMY YpaBHEHUH;
WHTEPIPETUPOBATH pe3ynbTar.
Konctpyuposarh peueBbie
BBICKA3bIBAHUS, HKBHUBAJICHTHBIEC JIPYT
Ipyry, C HCIOJb30BaHUEM anredp.u
reomerp.  sA3bIKOB.  Mcmonbs3oBath
(GYHKIIMOHATIBHO- rpadguieckue
NPEACTABICHUS 1 peuleHuss |
VCCJIEI0BAHUS] YPABHEHHUM U CUCTEM

2,4,8

8.27eMeHThI
KOMOHMHATOP
UKU

Paznuynbie koMOMHALIMY U3
TPEX BJIEMEHTOB

Tabnuiia BapuaHToOB U
MIPABUJIO IPOU3BEACHUS

IToacuér BapuaHTOB C
MTOMOIIIBIO TpadoB

O6o06maromuit ypok

BbImonHsTh nepedop BCEX
BO3MOIKHBIX BapHaHTOB TUIst
nepecuéra 00ObEKTOB MM KOMOMHAIUIA
00bekTOB.  [IpuMeHsATH  MpaBHIIO
KOMOWHATOPHOTO ~ YMHOXXGHHUS  JUIsI
peleHHs 3a/1a4 Ha HAXOXKJICHHUE YHCiIa
00BEKTOB, BapHaHTOB WIN
KOMOHMHAITHI (muaronammu
MHOT'OYT'OJIbHUKA, PYKOIOXKATHS,
YHCIO0 KOJOB, MM(POB, maposei u T.
n.). [logcunThIBaTh YMCIIO BapUaHTOB
¢ moMouIpo rpagon

1,6,7

K.p
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8 kiacc — 136 yacos

Kuace 8
Paznen Tembl OcHOBHBIE BH/IBI /IESITEIbHOCTH =
o0yuyawiuxcs ( Ha ypoBHe = % =
2 2 | yHHBepCAJIbHBIX JAeHCTBHIA) ° = 5 §
S 3 22 E =
b5 15 T A =
g ¢ T 4 gs= S
9 g B
S S 3 S§2¢%
= = < C =z a2 x
1.HepaBenctBa | 21 | IlonoxutenbHbIE U 2 CpaBHuBaTh u YIOPSAA0YUBATh 1,7,8
OTPUIIATEIILHBIC YHCIIA paluoOHAaIbHbIE qucia.
YucnoBble HEpABEHCTBA 1 @opMyJIUpOBaTh CBOMCTBA YHCIOBBIX
OcHoBHbIE CBOMCTBA 2 HEPaBEHCTB, WUIIOCTPUPOBATh UX Ha
YHCIIOBBIX HEPABEHCTB KOOPJAMHATHOM MPSAMOM, [OKa3bIBaTh
CrnoxeHne 1 yMHOKEHHE 1 asnreOpandecku. [IpuMeHsATs cBOMCTBa
HEPABEHCTB HEPAaBCHCTB B XOJ€ PCHICHUA 3aaad.
CTporue u HecTporue 2 Pacno3uasats JINHCHHBIC
HEPABEHCTBA HECPAaBCHCTBA, YpaBHCHUA n
HepaBeHcTBa ¢ OHIM 2 HEpaBEHCTBA, B TOM qucie
HEN3BECTHEIM coJepKalllueé  HEU3BECTHblE IO
PelleHIe HEPAaBCHCTB 3 3HaKOM Monyns. Pemats JmHeIEIHBIe
CHCTEMBI HEPABEHCTE ¢ 1 HEpPaBEHCTBA, CHUCTEMBI JIMHEHHBIX
OJTHIM HEH3BECTHBIM. HEPaBEHCTB, B TOM qucie
YHCII0BBIE TPOMEKYTKH coJep)Kalllue  HEU3BECTHblE  TOJ
Pemrenue cucremuepasencts | 3 | SHAKOM  MOZRYJI. HCHOHBOE‘E‘TB B
MUCbMEHHOM MaTeMaTHYeCcKOM peyu
Monyns Hucna. YpaBHEHHS 2 0003HavYCHHS u rpadguveckue
1 HCpaBCHCTBA, M300paXKEeHNs] YHCIIOBBIX MHOMKECTB,
CONCPKAMNC MOAYTh TEOPETUKO- MHOYKECTBEHHYIO
O6o0maromuii ypox 1 CHMBOIHKY
Koutponsnas padora Ne 1 1
2.Ilpubnmxenn | 18 | [TpubnuxeHHbIE 3HAYCHUS 2 HaxonuTs, aHaJIM3UPOBATh, 2,3,5,
BICBBIYUCIICHUS BenuuuH. [lorpemHoctsb COTIOCTaBJISATh YHCIIOBBIE
PUOTHKEHHUS. XapaKTePUCTUKHU 00BEKTOB
OrneHkKa NOorpenHoCTH 2 OKpyXaromiero wmwupa. lcmnons3zoBaTh
OxpyriieHue yncesn 1 pasHble (hopMbI 3amnucu
OTtHocurenbHas 2 OpUOIMKEHHBIX —3HAYCHHM; JIeNnaTh
HOrPELIHOCTh BBIBOJIbI O TOYHOCTH MPUOIMKEHUS 110
HpaKTI/I‘IeCKI/Ie HpI/IéMbI 4 UX 3alKCU. BBIOIHATE BEIUUCICHUS C
[TpuOIMKEHHBIX BBIYMCICHUN peajlbHBIMU TaHHBIMU.
[Ipocreiiime BeIYUCIEHUS 1 BEImMONHATE  NPUKMAKY 1 OLICHKY
HAa MUKPOKAIIbKYIIATOPE pe3yabTaToB BBIYHCIICHUH.
JleHCTBHSI HaJl YMCTIaMH, 2 Hcnonb3oBath  3amuch  4YuMcen B
3allMCaHHBIMH B CTaHapPTHOM CTaHIAPTHOM BHMJIC JUIA BBRIDAKCHHUA
BHJIE pa3MepoB OOBEKTOB, IUTEIHLHOCTH
Brruncnenus Ha 1 IIPOLECCOB B OKPYKAIOLIEM  MHpE.
MUKPOKaIbKYJISATOPE CpaBHUBaTh 4YHWClla U BEIUYHHBI,
CTEIIEHH YHCIIa, 0GPATHOTO 3aMMCaHHblE C  HUCIOJIb30BAaHUEM
JAHHOMY creriean 10. BBIMOTHATH BBIYUCICHUS
TToCIe10BATEIbHOE 1 HA MHUKPOKAIBKYISATOPE MPHU PEIICHUU
BBITIOJIHEHNE OTlepaluil Ha 3a7a1 M3 CMEKHBIX JHCLMIUIHH U
MHKDPOKAILKYIIATOPE peabHOM NeHCTBUTETHHOCTH

16




O6o06maromuit ypok

KonTtponsHas padota Ne 2

3.KBagparnsie
KOpHH

15

ApupmeTrnuecKuiiKBapaTHHI
11 KOpEHb

JlelicTBUTENBbHBIC YHCTIA

KBagpartHblii KOpeHb U3
CTEIICHU

KBagpartHslii KOpeHb U3
IIPOU3BEICHUS

KBagpartHslii KOpeHb U3
npobu

O6006maromuit ypok

Kontponsnas padora Ne 3

[IpuBouTh IIPUMEPBHL
MPPALMOHATILHBIX YUCET,
pacro3HaBaTh ~ palMOHAIbHBIE U
UppanroHaIbHbIE YHCIa; U300paXKaTh
yucia TOYKAMHU KOOPJAUHATHOU
npsiMmoii.  OmnuchiBaTb ~ MHOXECTBO
NEUCTBUTEIBHBIX qUCeII.
Hcnonb3zoBath B MMHUCbMEHHOU
MaTeMaTHIeCKON pedn 0003HAYCHUS U
rpaduyueckue U300paKEHUS YMCIOBBIX
MHOECTB, TEOPETUKO-
MHOECTBEHHYIO CHUMBOJIHKY.
Jloka3bIBaTh CBOICTBA
apupMeTUIECKUX

KBaJIPAaTHBIX KOPHEW; IPUMEHSATh UX K
npeoOpazoBaHUIO BBIpAKEHUII.
DopMynHpOBaTH oIpecicHue
MOHATUA  TOXJECTBA,  MPUBOJUTH
NpUMEPBl  Pa3JIMYHBIX  TOXJECTB.
BpruncnsaTe  3HaYeHUA  BBIPAXKECHUI,
coliepXKaluX KBaJpaTHbIE KOPHHU;
BBIpaXXaTh TepeMeHHbIE u3
TeOMETPUUECKHX W (Pu3nuecKkux
dopMyn, coxaepKaluX KBaJpaTHBIE
KOPHH. Haxomuts 3HAYEHUS
KBaJI[paTHBIX  KOpHEH, TOYHBIE U
NpUOIKEHHBIE, IPU HEOOXO0IUMOCTH
UCIIOJIb3YSl KaJbKYJSATOP; BBIYUCIATH
3HAYEHHUsS] BBIPAKEHUH, COAEpKAIIUX
KBaJlpaTHble KOpHHU. Vcmonbs3oBaTh
KBaJ[paTHblE KOPHU TpU  3alUCU
BeIpakeHU U (opmyn. OlueHuBaTh
KBaJIpaTHbIE KOPHU IIEJBIMU YHCIAMU
u JECSITUUHBIMU IpoosMu;
CpaBHHUBATh u yIOPSII0YUBATD
palroHaibHbIe qucna u
UppalMoOHaNbHbIe,  3allMCaHHBIE  C
MOMOIIBI0  KBAJPATHBIX  KOpHEH.
[TpuMeHsITh TEOpEMY O COOTHOLIECHUU
CpeIHero apuMeTUIecKoro u
CpeIHero TEOMETPHUECKOTO
MOJIOKUTEIbHBIX YHcen. VckmouyaTh
MPPALMOHATIBHOCT U3 3HaMEHaTens
npobu

6,8

4.KBagpaTHsble
ypaBHEHUS

28

KBanpatHoe ypaBHEHUE U
€ro KOpHH

HenomnHble kBagpaTHbIe
ypaBHEHUS

MeTtoa BeIACICHUS HOJIHOIO
KBaJpara

Pewrenne kBagpaTHbIxX
ypaBHEHUH

IIpoBoauTs JI0Ka3aTelIbHbIE
pacCyXJeHUs O KOPHAX YpaBHEHHS C
OIIOpPOM HA OIpPENEICHUE KOpHI,
YHCJIOBbIE u (bYHKIIMOHATIBHbBIE
CBOMCTBA BBIPAKCHUM.
Pacnio3snaBaTbTHIIBI KBaJIpaTHBIX
ypaBHeHul. Pemate  KkBagpaTHbIe
yYpaBHEHUs, a TaKXKe YpaBHEHUS,

4,6,7
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[IpuBenéHHOE KBagpaTHOE

CBOJSIIIIMECS] K HUM; peliath JpoOHO-

ypaBHeHnue. Teopema Buera. palnroOHaIbHbIE YpaBHEHUH,
VYpaBHeHus1, cCBOsIIUECS K 4 CBOJSIILIMECS K KBaJIPaTHBIM.
KBaJIPATHBIM [IpumensTs npu peleHnn
Pemrenue 3a1a4 ¢ IOMOIIBIO 4 KBaJApPaTHOTO YPAaBHCHU MCETOJ
KBaJIPATHBIX YPABHCHHM pa3lioKEeHUsT Ha MHOXXHUTEIH, METO]
Pemenue npocrenmmx 2 BBIHCCCHUS IIOJIHOTO KBajaparta,
CHCTEM, COJIEpIKALINX bopmymy KOpHEH KBaJIPATHOTO
YpaBHCHHUEC BTopoﬁ CTCIICHU YpaBHCHUA, (bOpMyJIy YETHOIO
Pasmuunbie ciocoObl 3 BTOpOro  kod(pduuuenra, dopmyiy
pelLIeHus CUCTEM ypaBHeHI/Iﬁ KOpHeI;'I HpI/IBeILéHHOFO KBaaApaTHOI'O
PeleHne 3a/1a4 ¢ IIOMOIIHIO 2 ypaBHEHUSI. PacmaszBaTb" Ha
CHCTEM ypaBHEHHUIt MHOXUTEIM KBAAPATHBIA TPEXUJICH.
HccnenoBaTe KBagpaTHBIE ypaBHEHUS
O6o61maromuii ypox 1 o JUCKPUMHHAHTY u
KontpossHas padora Ne 4 1 koapdunuenTam. Pemarbs TEKCTOBbIE
3a/1a4n  aNreOpandeckuM CrocoooM:
MEePEXOAUTh oT CJIIOBECHOU
GOpPMYIMPOBKUA YCIOBHS 3a7adyd K
anreOpanvyecko  MOJeNu  MyTEM
COCTaBJICHUS  ypaBHEHUS; pemiaTh
COCTaBIIEHHOE ypaBHEHUE;
WHTEPIPETHUPOBATH pe3ynbTar.
Pemrate cucremsl ABYX YpaBHEHHH ¢
JIBYMSI HEWU3BECTHBIMH, COJEPIKAIINX
YpaBHEHHE BTOPOU CTEICHH.

17 | OnpenenenuexpaapaTHyHOM 1 Beruucnsate  3HaueHWs  (YHKIIUH, 2,15
DyHKIHIH 3aJaHHbIX dopMylnaMu y = X2, y =
DyHKIWS y = X2 2 ax2, y= ax2 + bx + c¢ (mpu
DyHKs y = ax? 3 HE00X0MMOCTH HCII0JIb30BATh
Dy y — ax’ - bx + ¢ 4 KanLKyn;fTop); COCTABIIATH TaOTHITBI

3HaueHuil Qynkuuit. CTpouTh 10
Hoctpoenue rpaduka 4 TOYKaM rpaduku (hyHKIHIHA.
KBAJPaTHIHOM QyHKIMH OnuceiBaTh CBOMCTBA (yHKIMM Ha
O6o0maromuii ypok 2 OCHOBeeé rpaduueckoro
Koutponsnas padora Ne 5 1 npeacraBieHus.  MuTepnperupoBath
rpauky  peajgbHBIX 3aBUCHUMOCTEH.
Hcnonb3oBath (yHKIMOHATIBHYIO
CUMBOJIMKY [  3allUCH  Pa3Ho
00pa3HbBIX (DAaKTOB, CBS3aHHBIX C
5.KBagparuunas o "
(byHKIIS KBaJIpaTUYHOM (QyHKIMEeH, oboramias
OTIBIT BBITIOJTHEHUS 3HAKOBO-
CUMBOJIMYECKUX JeucTBUil. CTpOUTh
peueBbie KOHCTPYKIIUU c
UCIIOJIb30BaHMEM  (PYHKIIMOHAIBHOMN
TEPMUHOJIOTHH. [Toka3bIBaTh
CXeMaTH4ECKU MOJIOKEHUE Ha

KOOP/AWHATHON IJIOCKOCTH TpaUKOB
byHkumii BUma y = x2, y = ax2, y =
ax2 + ¢, y = ax2+ bx + ¢ B
3aBHCHMOCTHU oT 3HaYeHUH
K0d(pUIIUEHTOB a, b, ¢, BXOIAMIUX B
dopmynbl. CTpouTh rpadux
KBaJPaTUYHOW (YHKIIMHU; OMHCHIBATDH
CBOICTBa ¢yHkuuu(Bo3pacTaHue,

18




yObIBaHUE, HanOOIbIIIee, HANMEHBIIIEE
3HAuEHUs). Crpouts rpadux
KBaJIpaTUYHOMN GbyHKIIN c
NPUMEHEHHEM JIBUKCHUH TIpauKoB,
PAaCTsKEHHUM U CKATUM.

6.KBanparhsle
HEpPaBEHCTBA

13

KBagpaTtHoe HEpaBEeHCTBO U
€ro peleHue

Pemenue kBanpaTHoro
HEPaBEHCTBA C TIOMOIIBIO
rpaduka KBaapaTHIHON

GbyHKITIT

Mertox UHTEPBAJIOB

O6006maromuit ypok

KonTponsnas pabora Ne 6

[IpuMeHATH CBOMCTBA HEPABEHCTB B
X0J€ pelieHus 3agad. PacriozHaBarh
KBaJIpaTHbIC HEPABEHCTBA.

Pemate kBajpaTHblE HEpPaBEHCTBA,
UCIIOJb3YA rpaduueckue
npeactaBieHus. [IpuMeHsITH MeETon
WHTEPBAJIOB npu peleHnn
KBaJPATHBIX HEPaBEHCTB u
MPOCTEUIINX JAPOOHO- palMOHATBHBIX
HEPABEHCTB, CBOJISTIMXCS K
KBaJpaTHBIM. Hccnenosarth
KBaJIpaTUYHYIO0 QYHKIUIO y = ax2 +
bx + ¢ B 3aBUCHMMOCTH OT 3HaY€HUU
ko3¢ uueHToB a, b u c.

3,8,7

7. BeposATHOCTD
U CTaTHCTHKA

20

[IpencraBnenue JaHHBIX

[Ipencrasienue NaHHBIX B BHJE TaOIUII,
auarpamM, — rpaduxos. 3amonHeHne
TaOMNWII, YTEHHE U MOCTPOCHUE JUarpamMm
(cTONOMKOBBIX (cTonGuaThIX) u
KpyroBbix). UTeHne rpadukoB peasbHBIX
nporieccoB. V3eneyenue nadopmanmm u3
JuarpaMM M TaOJMl, HCIOJIb30BaHHUE HU
MHTEpIIpETalys JaHHBIX

1,6

OmnuncarenbHas CTaTUCTHKA

OrnucarenbHasi CTaTUCTHKA: CpeaHEe
apudmeTuyeckoe, MeauaHa, pa3Max,
HauOoJIbllIee U HAUMEHbIIIee 3HAYCHHS
Habopa 4MCIOBBIX AaHHBIX. [Ipumepbl
CIy4alHOM U3MEHYUBOCTH.

6,7

Cny4aliHasi UBMEHUYHBOCTh

CrnydaifHbId 3KCTIEPUMEHT (OIIBIT)
ciny4aitHoe coObiTHe. BeposTHOCTh U
yactota. Poib MalloOBEpOSITHBIX U
MPAKTHYECKU JIOCTOBEPHBIX COOBITUI
B IpUpoje u B oOmiectBe. MoHeTa u
urpaigbHas KOCTh B TEOpUHU
BEPOSITHOCTEHA.

=

5,7

Benenue B Teoputo rpadon

I'pad, Bepmmna, pedbpo. CreneHp
BepiuuHbl. Yucio pédep u cymmapHas
creneHb BepunH. IlpencraBinenue o
cBsi3HOCTH rpacda. llemn M UUKIBL
Ilyru B rpadax. OO0xox rpada
(stinepoB myth). IlpeacraBnenue 00
OpUEHTHpOBaHHOM Tpade. Pemenue
3aJa4 ¢ MoMoUIbIo rpados.

4,5

BepostHOCTb M yacToTa
CIIy4aifHOTO COOBITUS

Crny4aiiHble OTIBITHI (IKCIIEPUMEHTHI ),
JJIEMEHTapHbIE CIydailHble COOBITUS
(ucxompl). BepositHocTs 1 yacrora. Ponb
MaJIOBEPOSITHBIX u MPaKTUYECKU
JIOCTOBEPHBIX COOBITUH B TPUPOJE U B

1,4,7
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O6H.[CCTB€. Mosera u urpajibHasi KOCTb B
TEOPUU BeposiTHOcTel. BeposiTHOCTH
dIIeMEHTapHBIX COOBITUH. COOBITHS B
CIIy4alHbIX JKCIEPUMEHTAX u
0JIaroNpUATCTBYIOLIUE 3JIEMEHTapHbIE
coObiTusl. BeposTHOCTH — CiydailHBIX

COOBITHIA. OnBITHI c
PaBHOBO3MOXKHBIMH  3JICMCHTAPHBIMHU
COOBITHSIMU. Knaccuueckue
BEPOSITHOCTHBIC OIIBITHI c

HUCIIOJIb30BaHUEM  MOHCT, Ky6I/IKOB.
[IpencraBienue coObITHI ¢ TOMOIIbIO
JrarpaMm

8.IloBTOpEeHUE.

HepasenctBa, kBagpaTHbie
HEpaBEHCTBA

CpaBHHUBaTH u YIOPSAI0YNBATH
palnoHaIbHbIE yuCIna.
®opMyIUpOBaTh CBOWCTBA YHMCIOBBIX
HEpPABEHCTB, WJUIIOCTPUPOBATH WX HA
KOOPJAWHATHOW MpPSIMOM, JOKa3bIBaTh
anredbpandecku. [IpuMeHsaTs cBoiicTBa
HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.

KBagparusle kopHU

[IpuBOoIUTH IIPUMEPHI
UPPALMOHATILHBIX YHCET;

pacmo3HaBaThb  palMOHAJIbHBIE U
UppalMOHANIbHBIE YHUCIIA; U300pakaTh
qucia TOUKaMHU KOOPAMHATHOMN
npssMoii.  OnuChIBaTh ~ MHOXKECTBO
JEWCTBUTENIBHBIX YUCEI.

KBanpaTHbie ypaBHEeHUS

[TpoBoauTH JOKa3aTelIbHbIE
paccyXJeHUsS O KOPHSIX ypaBHEHHUS C

1,2,3,7

Nrorossiii .

aueT. OTMOpON Ha OIpeAeseHHe KOpHS,
YHCIIOBbIE u (byHKIMOHATbHBIE
CBOICTBa BBIPAYKCHUIA.
Pacno3naBaThTHIIBI KBaJIpaTHBIX
ypaBHeHMH. Pemare  kBagpaTHbIE
ypaBHEHHUs, a TaKXke ypaBHEHUS,
CBOJSILMECS K HUM; pelarb JpoOHO-
paroHaibHbIe ypaBHEHUS,
CBOJSIIIIUECS K KBaJIPaTHBIM.
[IpumensTs npu peleHun
KBAQJIpaTHOTO  YpaBHEHHUS  METOJ
pa3’oXKEeHUs Ha MHOXUTEIH, METO]
BBIHECEHHUS MOJTHOTO KBaJpara,
bopmyny KOpHEH KBaJPaTHOTO
ypaBHEHUS, bopmyny 4ETHOTO
BTOpOro ko3 duinuenra, Qopmyny
KOpHEH MNPUBENEHHOIO KBaJAPATHOTO
ypaBHEHUs

K.p

9 kuacc -136 yacoB
Kuacc 9
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Pa3gen

KoaundecTBO

INacnD

Tempbl

KoauuecTtBo

NEQCCND

OcHoOBHBIE BH/IbI 1eSITEJILHOCTH
oOyyaromuxcs ( Ha ypoBHe
YHHBEPCAJbHbIX A1eHCTBH)

v

OCHOBHbBIE
HANpABJICHUS
BOCIIMTATEIbHOM

IToBTOpEHUE
Kypca anreopsl
8 kyacca

HepasencrtBa, kBagpaTHbie
HEpPaBEHCTBA

CpaBHuBaTh u YIOPSAA0YUBATh
panroHaIbHbIE 4yucIna.
®opMySIUpOBaTh CBOKWCTBA YHCIOBBIX
HEPaBEHCTB, WLIIOCTPUPOBATh UX Ha
KOOPJMHATHOW IIPSIMOM, JIOKA3bIBaTh
anredpandecku. IIpuMeHsaTs cBoiicTBa
HEPaBEHCTB B XOJ€ pEeUICHUs 3a/1a4.

L
~
oo

KBagparusle kopHU

[IpuBoauTH IIPUMEPBHI
UPPALMOHATIbHBIX YHCET;

pacmo3HaBaThb  palMOHAJIbHBIE U
UppalMOHATIbHBIE YHUCIIA; U300paXkaTh
qyucia TOYKaMH KOOpJMHATHOM
npssMoii.  OmnuceIBaTb  MHOYKECTBO
JEHCTBUTENbHBIX YHCET.

6,8

10

KBanpaTHbie ypaBHEeHUS

[IpoBOoAMTH JIOKa3aTeNIbHbIC
pacCyXJIeHusl O KOPHSIX YpaBHEHHS C
OMOPO HA OMNpENEJeHUEe KOpHS,
YUCJIOBBIC u (hyHKIIMOHATIBHBIE
CBOICTBa BBIPAYKECHUIA.
Pacno3naBaThTHUIIBI KBaJIpaTHBIX
ypaBHeHUH. Pemare  KkBagpaTHbIE
ypaBHEHHUs, a TaKxke ypaBHEHUS,
CBOJSILIMECS K HUM; pemiatb JpoOHO-
paloHaIbHbIE ypaBHEHUS,
CBOJSIIIUECS K KBaJIPaTHBIM.
[TpumeHsTH npu pelieHun
KBAJIpaTHOTO  YpaBHEHUS  METOJ
pa3’IoXKEHUSI HAa MHOMUTEIH, METOJ
BBIHECEHUS MOJTHOTO KBaJparta,
bopmyny KOpHei KBaJIpaTHOTO
ypaBHEHUS, bopmyny 4ETHOTO
BTOpOoro Kod(pduumenta, dopmynay
KOpHEH NpUBEIEHHOTO KBaJpPaTHOTO
ypaBHEHUs

4,6,7

Creness ¢
palroOHaIbHBI
M IOKazaTeyieM

CreneHs ¢ O CJIbIM
II0Ka3aTCICM

ApupmeTrrueckuii KOpeHb
HaTypaJbHOM CTENEHU

20

CBolicTBa
apuMeTHIeCcKoro KOpHs

Crernens ¢ pallnoOHaJIbHBIM
ITOKa3aTCJICM

Bo3sBenenue B creneHp
YHUCJIOBOTO HEPABEHCTBA

KonTtponeHast padota Ne 1

CpaBHuBath u YIOPSII0YUBATh
CTENEHU C LEJIBIMU U PallMOHAIBHBIMU
[IOKa3aTeNsIMU, BBIIIOJIHATH
BBIYUCIICHUS  C  PalMOHAIBHBIMU
YUCJIAMH,  BBIYUCIATH  3HAYEHUs
CTENEHEH C IENbIM I0Ka3aTeleM.
DopMynupoBaTh ompeneneHue
apu(MeTHYECKOTO KOpHS
HaTypaJbHOM CTEIIEHM U3 4HCIA.
Borancnare npubnmkEHHbIE 3HAUCHUS
KOpHEH, UCIIOJIb3YS pu
HE00X0IMMOCTH KaJIbKYJISTOD;
IIPOBOJIUTH OLICHKY KOpHEH.
[IpumensTs CBOMCTBA
apu(METHYECKOTO KOpHs JUISt

1,23
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npeoOpa3oBaHUs BBIPKEHUH.
@opmynupoBaTh ONpEAETICHUE KOPHS
TpeTheil CTENeHN; HAXOAUTh 3HAUYCHUS
KyOn4ecknx KOpHEH, pu
HE00X0IMMOCTH UCTIOJIB3Ys
KanbKynsaTop. MccimenoBaTh CBOMCTBA
KyOHn4ecKkoro KODHS, IIPOBOJIA
YHCIIOBEIC 9KCTIEPUMEHTHI c
UCTIOJIb30BaHUEM KaJbKYJIATOPA,
KoMmIbioTepa. Bo3BoAMTH dYHCIOBOE
HEPaBEHCTBO C  MOJOXHUTEIHHBIMH
JIEBOM M NpPaBOM YacTbl0 B CTEICHbD.
CpaBHHMBAaTh CTENEHH C Pa3HBIMH

OCHOBAHUSIMH u PaBHBIMH
[IOKa3aTeISIMHU. DopMynHpoOBaThH
OTIpeCIICHUE CTCTICHH c
palOHAIbHBIM IIOKa3aTeseM,

IIPUMEHATh  CBOMCTBA CTENEHU C
pallMOHAIBHBIM  IIOKa3aTelleM P
BBIYMCIICHUSIX

Crenennas
byHKIHSA

19

OO6nactb onpeneeHus
(yHKIHH.

Bo3spacranue u yOsiBaHue
(YHKIHH.

YETHOCTE U HEYETHOCTD
byHKINHN.

OyHKIUAY = ;h

HepaBeHnctBa u ypaBHEHuS,
coJieprKallie cTeneHb

O6o0maromuii ypox

KontponbHas padorta Ne2

Boruncnare  3HaueHus — QyHKUUH,
3a/IaHHBIX bopmynamu (npu
HE0OXOINMMOCTH HUCII0JIb30BaTh
KaJIbKYJISITOP); COCTAaBISATH TaOJIUIIBI
3HaueHu# ¢yHkuil. opmynuposaTh
onpenenenue ¢yHknuu. CTpOUTH MO
TOYKaM rpaduku (hyHKITUH.
OnuceiBaTh CBOWMCTBA (yHKIMM Ha
OCHOBE ed rpaduIecKoro
MIPE/ICTABJICHUS (obmacTh
OTIpe/eNIeHUs], MHOXKECTBO 3HAUEHUH,
MPOMEXKYTKU 3HAKOTOCTOSHCTBA,
4YE€THOCTh, HEUYETHOCTh, BO3pACTAHUE,
yObIBaHKE, HaHOOJIbIIICE, HAUMEHBIIICE

3HAYCHUS). WNurepnperupoBaTh
rpauky  peajgbHBIX 3aBUCHUMOCTEH.
Hcnonb3oBath (yHKIMOHATIBHYIO
CUMBOJIUKY TUIS 3amnucu

pPa3HOOOpa3HBIX (AaKTOB, CBA3AHHBIX C
byakmuamu y = x5y =yxy= V%
y=(x/x), oboraiasi OnbIT BHIOJIHEHUS
3HAaKOBOCHMBOJIMYECKHX  JCHCTBHH.
Ctpouth peueBble KOHCTPYKIHH C
UCMOJIb30BAHUEM  (DYHKIIMOHAIBHOM
TEPMUHOJIOTHH. HccnenoBanus
rpauKoB GYHKIUI B 3aBUCUMOCTH OT
3HaYeHUH K03(h(HUIIMEHTOB, BXOAIINUX

B (opmyiy.
Pacno3naBate  BHJBI  H3Yy4aeMbIX
byHKIMA. Crpouts rpaduKu

yKa3aHHBIX (YHKIMH (B TOM YHCIE C
NPUMEHEHHEM JBIKCHUH TpaduKoB);
ONHUCHIBATL MX CcBoiicTBa. PemiaTh
MIPOCTEUILINE YpaBHEHUS H
HEPABEHCTBA, COJIEPIKAILUE CTENEHb.

11314!
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Pemrats uppanuoHalbHbIe YPaBHEHMUSL.

20 | Yucnosas 2 [IpumensaTh wHIEKCHBIE 0003HaueHus, | 7,6,8
10CJIEJOBATEIBHOCTh CTPOUTH pEYEBbIE BBICKA3BIBAHUS C
Apudmernueckas 4 HCTI0JIb30BAaHUEM TEPMHUHOJIOTHH,
nporpeccus CBSI3aHHOM c MOHSITUEM
CyMMa N NepBBIX LICHOB 4 MOCJICIOBATECIbLHOCTH. BLI‘-II/ICJIHTUB
aprdMeTHYeCKoi YJICHBI [OCII€0BATENbHOCTEH,
nporpeccHu 3a/IaHHBIX ¢>0PMynon N-TO JIeHa WM
I'eomerpuyeckas nporpeccus | 4 DEKYPPCHTHON (bopmy10ii.

VYcranaBnuBaTh 3aKOHOMEPHOCTH B
CymMa n nepBbIX WICHOB 4 MOCTPOCHUU  TOCTEAOBATEIBHOCTH,
IE€OMETPUUECKOM ITPOrPECCU €CJIM BBIMMCAHBI TIEPBBIE HECKOJIBKO
O6o06maromuii ypok YJICHOB. N3o6paxaTs YIICHBI
KonTposbHas pabota Ne 3 1 MOC/IEN0BATENHOCTH  TOUKAMA  Ha
KOOPJAMHATHOU
IIJIOCKOCTH. Pacno3naBatb
apu(METUUYECKYI0O U TEOMETPUIECKYIO
MPOTPECCUU TPU Pa3HBIX CIOCOo0ax
3a/anusi.  BBIBOAWTH Ha  OCHOBE
JIOKa3aTeJIbHBIX paccyxJIeHnn
Tporpecens bopmyIBI V06mero dieHa
apuMETUYECKOH U TEOMETPUUYECKON
MIPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB
apuMETUYECKOH W TEOMETPUUYECKOMN
IpPOrpeccuil;  pemarb  3aJadd ¢
UCIIOJIb30BaHUEM  3THUX  (popmy.
Jloka3bIBaTh XapaKkTEepPUCTUYECKUE
CBOMCTBa apupMeTHIECKON "
reOMETPUYECKON MPOTPECCHiA,
OPUMEHSTh 3TU  CBOMCTBA  MpH
peuwlennn  3amad.  PaccmaTpuBarh
OpuMepbl M3 peajbHOM  KHU3HH,
WUTIOCTPUPYIOILIKE U3MEHEHUE
MIPOLIECCOB B apudmernyeckoit
IpOrpeccud, B  T'EOMETPUUYECKOI
IPOrPecCcui; n300paxarhb
COOTBETCTBYIOILIHE 3aBHCHUMOCTHU
rpajuuecku. Pemarp 3amaum  Ha
CIIOKHBIE TPOILIEHTHI, B TOM YHCIIE
3ala4yl M3 pealbHOM MpakTUKu (C
MCIOJIb30BaHUEM KaJIbKYJISTOPA)

14 CoObITHsA 2 Haxomutp BeposiTHOCT, coObiTHs B | 2,5,7
BepositHOCT COOBITHSA 2 UCIIBITAHUSAX C PAaBHOBO3MOKHBIMU
Penienne BEpOSTHOCTHBIX 2 HCXOTaMH (c HPUMCHCHHUEM
337124 C TIOMOIIBIO KJIACCUYECKOTO onpeneneHus
KOMOHHATOPHKH BEpOSATHOCTH). [IpoBOIUTE ciiyyaiiHbie
CI10%K€eHNE U YMHOKEHHE 3 SKCIIEPUMEHTBl, B TOM YHCIE C

Cnyuaiinbie BEPOSITHOCTEI MOMOIIIBIO KOMITBIOTEPHOTO
COOBITHS OTHOCHTENbHAS YACTOTa 1 2 MOJEIUPOBAHUS  UHTEPIPETUPOBATH
B o —— UX pe3yabTarbl. BbIUuCHATH yacToTy
O60BIIAOIHIT YPOK 2 CIIy4allHOTO  COOBITHS;  OIEHUBATh
KoRTponbaas paboTa Nod 1 BEPOSITHOCTh C TOMOIIBIO YacTOTHI,

MOJIyYEHHOMN OIILITHBIM MyTEM.
[IpuBOAUTE TIpUMEPHI TOCTOBEPHBIX U
HEBO3MOXHBIX COOBITHA. OOBICHATH
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3HAYUMOCTh MAJIOBEPOSITHBIX COOBITUI
B 3aBUCHMOCTH OT HMX IHOCJEICTBUM.
Pemate 3amaunm  Ha  HAXOXKICHHE
BEPOSITHOCTEH COOBITHIA, B TOM YHCIIE
C TPUMCHEHHEM KOMOMHATOPHKH.

[IpuBouTh IIPUMEPBHL
MPOTUBOTIONIOKHBIX COObITHI. PemaTth
3a/1a4u Ha IIPUMEHEHUE

IIPEACTABICHU O TI'€OMETPUYECKOU
BeposATHOCTH.  Mcnosib30oBaTh  Ipu

peleHnun 3a7a4 CBOWCTBO
BEPOSITHOCTEH TIPOTHUBOTIONIOKHBIX
COOBITHI
12 | TaGnuusl pacnpenenenns OpranusoBbiBath  MHGoOpMamuio u | 2,4,5
[OIMIrOHBI Y2CTOT 1 NpEeACTaBIsITh €€ B BUIAE TaONUII,
Tenepanbhas 1 CTOJIOUATBIX M KPYrOBBIX JHArpamMM.
COBOKYITHOCTb H BEIGOPKA CrpouTh MoJMToHsl 9acToT. HaxomuTh
L{eHTpalbHbIE TEHICHITHH 3 cpemHee apu(pMETHYECKOoe, pa3Max,
Meps! pasopoca 2 MOy H MEIUaHy COBOKYITHOCTH
} OGoGmaromHi ypoK 5 YUCIIOBBIX  JAaHHBIX.  [IpUBOJIUTH
CrnydJaitabie KoHTpobHas padota No 5 1 coJiepKareIbHbIC TpUMEpEI
BEITUIHHBI UCIIOJIb30BAHUS CPEIHUX 3HAUYCHUH
JUIST  XapaKTePUCTHKH COBOKYITHOCTH
JTAHHBIX  (CTIOPTUBHBIC TIOKA3aTeIIH,
pasMepsl onexkael U ap.).IIpuBoanuTh
coJiepKaTeIbHbIe MPHU-MEPHI
reHepaJbHOU COBOKYITHOCTH,
NPOM3BOJILHOW BBIOOPKM U3 HEE W
peTNpe3eHTaTUBHOM BHIOOPKH.
MHoxecTBa. 16 MHoxecTBa 2 BOJUThL  TpUMEPHl  KOHEYHbIX u | 1,6,7
Jloruka BrickasbiBanus. TeopeMbl 2 OECKOHEUYHBIX MHOXXECTB. HaxoanuTb
ClienoBarye u o0ObeTMHEHHE u nepeceueHme
PABHOCHITBHOCTS KOHKPETHBIX ~ MHOXECTB, Pa3HOCTb
YpaBHEHHE OKPYKHOCTH MHOXKCCTB.
_ [lpuBOAUTE TPUMEPHI  HECIIOKHBIX
YpaBHEHHE NPAMOH KaccuuKaruii. Hcnoas30BaTh
MHoxecTBa TOYEK Ha TEOPETUKO- MHO>KECTBEHHYO
KOOPJAMHATHOU CUMBOJIMKY M SI3bIK TPU pELICHUU
O6006maromui ypok 2 33/1a4 B XOJ€ M3Y4YEHUs pa3IMYHBIX
KonTtposnbsHas padota Ne 6 1 pasnenos  kypca. Koucrtpyuposatk | 567

HECJIOKHEIE (hopMyTUPOBKHI
OTIpeICTICHU. BocnpousBoauth
GOpMyTUPOBKM U JOKa3aTeNIbCTBA
U3YYEHHBIX  TEOPEM, MIPOBOJIUTH
HECIIOKHEIS JIOKa3aTelIbCTBa
BBICKA3bIBAaHUU CaMOCTOSTEINBHO,

CChUIAThCSl B XOJie OOOCHOBaHMH Ha
ONPENCIICHUs, TEOPEMBI, AKCHOMBI.
[IpuBoauTe mpHUMEpbl HOPSAMBIX U
oOpatHbeIX TeopeM. WmmocTpupoBaTh

MAaTEMaTHYCCKUEC TIOHATUSA n
YTBCPIKIACHUA npuMepamu.
Hcnonp3oBaTh IpUMCEPBI n

KOHTPIOPUMEPHI B  apryMEHTAIUH.
KoHcTpynposats MaTeMaTHYECKHE
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MNpEIJIOKCHUA C TIOMOIIBIO CBA30K

€CIIk ..., TO ..., B TOM H TOJIBKO TOM
ciy4ae, JIOTUYECKUX CBSI30K U, WIIM.
BriaBaare HEOOXOIUMEIE Hu
JIOCTATOYHEIE yCIIOBUS,

(GopMynUpOBaTE  MPOTHUBOIIOJIOKHBIC
TEOpEMBl.  3allUChiBaThb ypaBHEHUE
IPSIMOM, YPaBHEHUE OKPYKHOCTH.
N300paxxatTh  Ha  KOOpAMHATHOM
IUDIOCKOCTM  MHOKECTBO  pELICHUN
CUCTEM YPaBHEHMI c IBYMs
HEM3BECTHBIMH; (UTYpBI, 3aJaHHBIC
HEPABEHCTBOM AN CHUCTEMOM
HEPaBEHCTB C JIByMsI HEU3BECTHBIMU

[ToBTOpEeHue
Kypca anreopsl

25

Crenenb ¢ palliOHAIBHBIM
MoKa3zaTesieM

CpaBHuBaTh u YHOPSAI0YMBATh
CTEIEHNU C LENBIMUA U PalMOHAIBHBIMU
IIOKA3aTeNsIMU, BBITIOJIHATH
BBIYMCIICHUSI  C  PAlMOHAJIBHBIMU
YUCJIaMH,  BBIYHCIATH  3HA4YCHUS
CTECIICHEH C LENBIM MMOKA3aTEIIEM.

CrenenHas GyHKIMS

Boruncnare  3HaueHus — QyHKUUH,
3a/IaHHBIX bopmynamu (npu
HE0OXOIMMOCTH HUCII0JIb30BaTh
KaJIbKYJISITOP); COCTaBIISATH TaOJIMIIBI
3HaueHu# ¢yHkuil. opmynuposaTh
onpenenenue ¢yHkuuu. CTpOUTH MO
TOYKaM T'papuku QyHKIIHA.

Yuciaosasg
OCJIENOBATEILHOCTD

[TpuMeHsITh UHIEKCHBIE 0003HAYEHUS,
CTPOUTh pEYEBBIE BBICKA3BIBAHUS C
HCII0JIb30BAHUEM TEPMHUHOJIOTUH,
CBSI3aHHOU c MIOHSATUEM
MOCIIEZIOBATEIHHOCTH. Boruncnsate
YJICHBI MOCIIeI0BATEIBHOCTEIH,
3aJaHHBIX (HOPMYIION N-rO 4ieHa WU
PEKYPPEHTHOM hopmyIoi.
YcraHaBiMBaTh 3aKOHOMEPHOCTH B
MOCTPOCHUU MOCIIEI0BATEIBHOCTH,
€CJIM BBIMHMCAHBI TEPBbIE HECKOJBKO

1,2,3,6,
7,8

YJIEHOB. N3obpaxaTh YJIEHBI
[IOCJIENOBATENLHOCTH TOYKAMH  Ha
KOOPJMHATHOMN
[LUIOCKOCTH.
K.p
IF'EOMETPUSI
7 kjacc-68 u
Kmace 7
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Pa3gen

INacnD

Tempbl

KoauuecTtBo

NEQCCND

OcHOBHBIE BU/IbI 1eSITEIbHOCTH
oOyyaromuxcs ( Ha ypoBHe
YHHBEPCAJbHbIX A1eHCTBH)

v

OCHOBHbBIE

HeATECJIbHOCTH

HauannHbIE
reoOMEeTpUYECK
Ue CBEICHUI

o [KoaunuecTBO

[EEN

[Ipsimast u oTpe3ok. JIyd u yrou

N

CpaBHEHHE OTPE3KOB U YTJIOB

[EEN

N3mepenue oTpe3kos.
W3mepenue yrios

w

[IepneHuKysIpHBIE IPSMBIE

Pemenne 3amau

KonTpomabnas pabora Nel

OOBSACHATH, YTO TAKOE OTPE3OK, JIyY,
yroj, Kakue (UTypel HAa3BIBAIOTCS
PaBHBIMH, KaK CPaBHUBAIOTCS U
U3MEPSIOTCS OTPE3KU U YIIBI,
Takoe Ipagyc u

rpajgycHass Mepa YIyla, KakOW yrog
Ha3bIBAETCS MPSIMBIM, TYIIBIM,
OCTpBIM, pPa3BEPHYTHIM, YTO TaKOe
cepeqrHa OTpe3ka U OuccekTpuca
yria, Kakue yriibl

HA3bIBAIOTCS CMEXHBIMU M Kakue —
BEPTUKAJIbHBIMU;
dbopmynupoBath U
YTBEPKACHUS

0 CBOMCTBax
BEPTUKAIbHBIX  YIJIOB; OOBSCHSATH,
KaKue npsiMble Ha3bIBAIOTCS
NEePIEeHIUKYISIPHBIMU;
dbopmynupoBath U
YTBEP)KJICHHE O CBOMCTBE  JBYX
OpAMBIX,  NEPHEeHAUKYISAPHBIX K
TpeTheil; u300paxarh U pacno3HaBaTh
yKa3aHHble IpocTeiiue (urypsl Ha
YyepTekax; pelaTh 3aJaui, CBI3aHHbIC
C 3TUMHU NPOCTEUIINMHU (PUTrypamu

qTo0

000CHOBBIBATH

CMCEXKHBIX n

000CHOBBIBATH

IS HalpaBJCHUSA
~ [BOCIIUTATEJIBHOU

=

TpeyroyibHUKN

17

[TepBrIit mpU3HaK paBEeHCTBA
TPEYTrOJIbHUKOB

MeI[I/IaHBI, 6I/ICCCKTpI/ICBI H BbI-
COTBI TPCYI'OJIbHUKA

BTopoii u TpeTtHii npu3HaKu
paBEHCTBA TPEYrOJIbHUKOB

33,[[3‘11/1 Ha IIOCTPOCHUC

Pemenue 3amau

Kontponsnas padorta Ne 2

OOBACHSATS, KaKas ¢durypa
HA3bIBAETCS  TPEYrOJbHUKOM,  4TO
TaKO€ BEPUIMHBI, CTOPOHBI, YIJbl U
nepuMeTp  TPEYrojJbHUKA,  KaKou
TPEYTrOJIbHUK Ha3bIBAETCS
paBHOOEPEHHBIM u Kakoi
PaBHOCTOPOHHUM, KaKue
TPEYrOJbHUKU HA3BIBAIOTCS PABHBIMU;
n300pakaTb W  paclo3HaBaTh Ha
yeprexkax  TPEYrOJIbHHUKH M HX
JJIEMEHTHI; (hopmynupoBaTth u
JOKa3bIBaTh TEOPEMBbI O MPHU3HAKAX
paBeHCTBA TPEYTrOJIbHUKOB;
OOBSCHSATS, 4TO Ha3bIBaeTCS
NEPIEeHIUKYISIPOM, MPOBEAEHHBIM W3
JAaHHOW TOYKM K JaHHOM IIPSAMOM;
dbopMynupoBath u JIOKa3bIBATh
TEOpeMy O  TEpHIeHIUKYIsIpe K
OpsIMO; OOBSCHSATH, Kakue OTPE3KU
HA3BIBAIOTCS MEHaHOMH,
OHCCEeKTPUCO u BBICOTOM
TpeyroiabHuka; GOopMyaupoBaTb U
JOKa3bIBaTh TEOPEMBbl O CBOMCTBAxX
paBHOOEIPEHHOTO TPEYTOJIbHHKA;

6,8
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peuarb 3aJa4u, CBA3aHHBIC C

pU3HAKAMU paBeHCTBA
TPEYroJIbHUKOB

U CBOWCTBaMH  paBHOOEIPEHHOTO
TPEYrOJIbHUKA, (bopmynupoBathb
OTIpeICIICHNE OKPYXXHOCTH;

OOBSICHATD, UTO TAKOE LIEHTP, PAIHIYC,
XOpAa U JUaMeTp  OKPY)KHOCTH;
pematb OpocTeiiiue 3ajayd  Ha

nocTpoeHue(IOCTPOCHUE yria,
paBHOTO  JaHHOMY,  IOCTPOCHHE
OMCCEKTPUCHI ~ yIria,  MOCTPOEHHUE
HNEPHEHIUKYIIIPHBIX MPSIMBIX,
MOCTPOCHUE CEPEIMHBI OTpe3Ka) |
Oonee CIIO>KHBIE 3aJ1a4H,
UCTIOJTB3YIOIIHE yYKa3aHHbIE
MPOCTEUIINE; COIOCTABIISITh

MOJTYYCHHBIM pe3yibTaT C YCIOBUEM
3a/1a4d; aHAJIU3UPOBATH BO3MOXKHBIC
ciydau

[TapannensHbie
MpsIMbIE

13

[Ipu3Haky nmapamieabHOCTH
JBYX IPSIMBIX

AKcroMa napajieIbHbIX
MIPSMBIX

Pemenne 3amau

KonTtponbnas padoTta Ne 3

PopMynHpoOBaTH oIpeeieHue
napajiCJIbHBIX ITPSAMBIX; OOBSICHATE C
[IOMOIIBIO PUCYHKA, Kakue YIJbl,
00pa3zoBaHHbIE ITPU NTEPECEUEHUH IBYX

OpSAMBIX ~ CEKyIleW,  Ha3bIBAKOTCSH
HAaKpeCT  JIeKAIUMMH, Kakue —
OJHOCTOPOHHMMHM M Kakue — CO

OTBETCTBEHHbIMU; (OPMYIUPOBATH U
JOKa3bIBaTh TEOPEMBI, BBIPAXKAIOIINE
NpU3HAKW  MMapajyIeIbHOCTH  ABYX
OpSIMBIX;  OOBSICHATH, YTO  TakKoe
AKCUOMBI ~ T€OMETPHUM U  KaKue
AKCHOMBI YK€ MCIO0JIb30BAJIUCH PAHEE;
dbopmynupoBath aKCUOMY
NapajuleIbHBIX MPSMBIX U BBIBOJIUTH
ciencTBusi U3 He€; GopMynupoBaTh U
JIOKa3bIBaTh TEOpPEMbl O CBOMCTBAx
napajuleIbHBIX MPSIMBIX, OOpaTHbIE

TCOpCMaM (6] IIpHU3HaKax
mapajuiCjibHOCTH, CBA3aHHBIX C
HaKpECT JC)KauuMu,
COOTBCTCTBCHHBIMU n

OJHOCTOPOHHUMHM yIjaMH, B CBSI3H C
9TUM OOBSICHSTH, UTO TAKOE YCIOBUE U
3aKIIFOYEHUE TEOPEMBI, KaKas Teopema
Ha3bIBaeTCs 0OPATHOM MO OTHOIICHUIO
K JaHHOUW Teopeme; OOBACHATH, B UY€M
3aKJII0YaeTCsI METOJ 0Ka3aTeIbCTBa
OT TMPOTUBHOTO: (GOPMYyIUPOBATH U
JOKa3bIBaTh TeOpeMbl 00 yriax c
COOTBETCTBEHHO NapajuIeIbHBIMU U
MEPIECHIUKYIISIPHBIMU CTOpPOHAMU;
MPUBOJIUTH TIPUMEPHI UCIIOIB30BaHUS
9TOr0 METOJa; pelarbh 3aJayd Ha
BBIYHCIICHHE, JI0Ka3aTeIbCTBO u

2,3,7
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IMMOCTPOCHHUC, CBA3aHHBIC C
napaujiCJIbHbIMHA IMTPAMBIMUA

CooTHOIIIEHUS
MEXay
CTOPOHAMH U
yriaamMu
TpEYrojJbHUKa

18

CymMma yriioB TpeyroJbHHKa

N

COOTHOIIIEHUS] MEKTY
CTOpOHaMI/I nu yFJIaMI/I
TpEeYroJabHUKa

KonTtposnsHas padota Ne 4

[EEN

[IpssMoyronbHbIE
TPEYrOJIbHUKA

[TocTpoenue TpeyronbHUKa 110
TPEM DIIEMEHTaM

Pemenue 3amau

KonTtponsHas padora Ne 5

@opmynupoBaTh ¥ JOKa3bIBaTh
TEOpEMY O CyMMe

YIJIOB TPEYroJIbHUKA U €€ CIEIICTBHE O
BHEIIIHEM YTJIe

TPEYroJIbHUKA, MIPOBOIUTH
KJIacCU(UKAIMIO TPEYrOJbHUKOB IO
yriaM; GOpMyJIMpOBaTh U JIOKAa3bIBATh
TEOPEMY O COOTHOIICHHUSX MEXKIY
CTOPOHAMH W YIJIAMH TPEYroJbHHUKA
(mpsimoe M o0OpaTHOE YTBEPXKACHUS) U
CIECTBUAS W3 HEE, TEopemMy O
HEPaBEHCTBE TPEYroJIbHUKA;
dbopmympoBaTh " JIOKa3bIBATh
TEOPEMBI 0 CBOMCTBAX
MIPSIMOYTOJTBHBIX TPEYTOJTHLHUKOB
(IPSIMOYTONIBHBIA ~ TPEYTOJIBHUK ~ C
yraom 30°, mpW 3HaKH PaBEHCTBA
MPSIMOYTOJTBHBIX TPEYrOJHLHUKOB);
dbopmyIpOBaTh ompeeneHus
pacCTOSsHUST OT TOYKH JI0 TPSMOMH,
paccTosTHUSI MEXIy NapaiebHBIMA
MPSIMBIMU; PETIIATH 3aa9u Ha
BBIUMCIICHUS,  JIOKAa3aTeIbCTBO U
MIOCTPOCHUE, CBSI3aHHBIE c
COOTHOILIEHUSIMU MEXIy CTOPOHAMHU U
yriamMu TPEeyrojbHUKa U PacCTOSTHUEM
MEXAy TMapayieIbHBIMU  IPSIMBIMU,
npu HEOOXOJUMOCTU TPOBOJIUTH IO
X0y  pelleHus  JOTMOJHUTEIbHbIE
MOCTPOCHUS, COTIOCTABJISITh
MOJIyYEHHBIH pe3yabTaT C YCIOBUEM
3aJadd, B 3aJauax Ha IOCTPOEHHUE
HCCJIEIOBATh BO3MOYKHBIE CITydau

1,2,3,5

[ToBTOpEHwue.
Pemenue
3a/a4

10

7,8

K.p

8 ki1acc — 68 u

Kuace 8

Pazgen

ITQaCcND

Tempbl

KoaunyecTBO

ITQACND

OcHOBHBIEC BH/IBI 1eSITEIbHOCTH
oOyyaromuxcs ( Ha ypoBHe
YHHBeEpPCaJbHBIX JCHCTBHI)

V)

OCHOBHbBIE

HeATEJIbHOCTH

YeTpIpEXyroiib
HUKH

» [KoanuecTBoO

[EEN

MHOroyrojasHUKH

[Tapannenorpamm u Tpaneuus

[IpsiMOyroJIbHUK, POMO,

O

O6’b$ICH$ITL, 4YTO TaKO€ JiOMaHasd,
MHOT'OYT'OJIbHUK, €TO
BCPIINHBI, CMCXKHBIC CTOPOHHI,

- HalpaBJICHUSA
w [BOCIIUTATEJIBHON

>
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KBaJIpaT

Pemenue 3amau

KonTtponenas padora Ne 1

JIHaroHau, n300paxarh u
pacro3HaBaTh MHOTOYI'OJbHUKH Ha
YepTeKax; IOKa3bhIBaTh  AJIEMEHTHI
MHOT'O YrOJIbHHKA, €r0 BHYTPCHHIOIO U
BHEITHIOW 0051acTH; (HOPMYIHPOBATH

olpeaescHre BBIITYKJIOTO
MHOTOYIOJIbHUKA;  U300paxkaTb |
pacro3HaBaTh BBIITYKJIbIC u
HEBBITYKJITbIC MHOTOYT'OJIbHUKH;

dbopMyTupoBaTh u JTIOKa3bIBaTh
YTBEPXKIECHHS O  CyMME  YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA U CyMME
€ro BHCUIHUX YIJIOB; OOBSICHSATH,

KaKue CTOPOHBI (BepiIuHBI)
YeTHIPEXYTOJIbHUKA Ha3bIBAIOTCS
IPOTHBOIIOJIOKHBIMHU;

dbopmyIupoBaTh onpeeneHus
napajuiesorpaMmma, Tparenum,

PaBHOOEIPEHHON M MPSAMOYTOJIbHOU
Tpaneuuii, npsiMoyroJibHUKa, poM0a,

KBaJpara; u300paxarhb u
pacro3HaBaTh OTHU YETHIPEX-
YTOJIBHUKH, (dhopMynupoBaTh Hu

JOKa3bIBaTh yTBEPXKJIEHUS 00 HuX
CBOWCTBAX W IIPpU3HAKax; peniaTh
3a1a4u Ha BBIYKCIICHHUE,
JI0Ka3aTesIbCTBO U IOCTPOEHHE,
CBS3aHHBIE C  OTUMH  BUJAMU

YeThIPEXYT0JIbHUKOB; OOBSCHSTH,
Kakhie JIB€ TOYKM  Ha3bIBaOTCS
CUMMETPUYHBIMU OTHOCHUTEIILHO

npsMoi  (TOYKH), B KaKOM Ciydae
durypa Ha3bpIBaeTCA CHMMETPUYHOM
OTHOCHUTEIILHO MPSMOU (TOYKH) U YTO
TaKoe OCh (IIEHTP) CUMMETPUHU
(bUryphl; IPUBOIUTH IPUMEPHI QUTYD,
oOJtamaronux

0CEBOH (IICHTPAILHOI) CHMMETPHEH, a
TaK)Ke IPUMEPbI OCEBOM U
LEHTPAJIbHOW CUMMETpPHI B
OKpYKaromienl Hac 00CTaHOBKE

IInomane

14

IImomans MHOI'OYT'OJIbHHUKa

IInomanu ImapajjiciorpamMmma,
TPCYrOJIbHUKA U TpallCun

Teopema I1udaropa

Pemenue 3amau

KonTposnpHast padota Ne 2

OOBACHATD, KaKk  TPOM3BOAUTCA
U3MepeHue rionaaen MHOTO
YTOJIbHUKOB, KaKH€ MHOTOYTOJIbHUKU
Ha3bIBAIOTCS PABHOBEIIMKUMU M KaKHe
— PaBHOCOCTABJICHHBIMU;
(dbopMynUpoBaTE OCHOBHBIE CBOMCTBa
wiomazaed M BBIBOJUTh C  HX
noMoIpo  GopMyasl  IUIOIIAJEH
NPSIMOYTOJIBHHUKA, Tapajlieiorpamma,
TPEYTOJIbHUKA, Tparneiuy;
bopmynupoBaTh u JIOKa3bIBATh
TeopeMy OO0 OTHOULIEHHMH IUIoLIaeit
TPEYTOJIbHUKOB, HUMEIOLINX 1o
paBHOMY yriy; (QOpMynIHpoBaTh U

8,2,4
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nokasbiBaTh Teopemy Iludaropa wu
oOpatHyto e€if; BBIBOAUTH (QOpMyTy
I'epona mns muomaau TpeyrojJbHUKA;
pemiath 3aJaud Ha BBIYMCICHUE U
JI0Ka3aTenbCTBO, CBSI3aHHBIC c
dbopMynamMu IIOIMANCH U TeopeMoi
[Tudaropa

TTomoGOubIE
TPEYrOJbHUKA

19

Omnpenenenue mog00HBIX
TPEYTrOJBHUKOB

[Ipu3naku nonodus
TPEYTrOJIbHUKOB

Kontponbnas padora Ne 3

[Ipumenenue nmoao0us K
JI0Ka3aTeNbCTBY TEOPEM U
pELICHNIO 3aj1ay

COOTHOIICHUS] MEXKTY
CTOPOHAMH U yTJIAMHU
MIPSIMOYTOJTBHOTO
TPEYroJbHUKA

KonTpomnbHas pabota Ne4

OOBACHITD TIOHSITHE
MPONOPIIUOHAIEHOCTH OTPE3-

KOB; (OPMYIUPOBATH OIPEACTICHUS
10I0OHBIX TPEYTOJIHLHUKOB u
KOdphUIMeHTa noao0usi;
dbopMyTupoBaTh u JIOKa3bIBaTh
TEOpEeMbI: 00 OTHOIICHUH TUIOIIAJCH
10I0OHBIX TPEYTrOJIHHUKOB, 0
MpU3HAKaxX MOJ00HS TPEYroJbLHUKOB,
O CpEeIHEW JMHUU TPEYroJIbHUKA, O
NEPECeUCHUH MEIMaH TPECYroJbHUKA,
0 TPOTOPIHOHAIBHBIX OTpPE3Kax B
PSIMOYTOJIBHOM TPEYTOJIbHHKE;
OOBSICHSITE, UTO TAKOE METOJ 0100
B 3aJadyax Ha IIOCTPOCHHE, |
MPUBOJUTE TPUMEPHl  IPUMEHCHHS
3TOTO METOA; OOBICHATH, KAK MOXKHO
HCIIOJIL30BaTh CBOMCTBA IOJOOHBIX
TPEYrOJIbHUKOB B M3MEPUTEIBHBIX
paboTax Ha MECTHOCTH; OOBSCHATH,
KaKk BBECTH IIOHATHE HOAOOMS IS
MIPOU3BOJILHBIX ¢buryp;
dbopmynupoBaTh  ONpEAENiCHUs |
WUTIOCTPUPOBATh TIOHATHS CHHYCA,
KOCHHYCa M TaHI€HCa OCTPOro yria
MPSMOYTOJIBHOTO TPEYroJIbHHUKA;
BBLIBOJIUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXICCTBO U
3HAUYCHHMsI CHUHYCa, KOCHHyca |
tanrenca s yrio 30°, 45° 60°;
pemiath  3a7a4d, ~ CBS3aHHBIE  C
rnogoouem TPEYroJIbHHUKOB, A
BBIYMCIICHUS 3HAYEHUH
TPUTOHOMETPHUIECKUX byHKIMI
HCII0Ib30BaTh KOMIThIOTEPHBIC
IPOrpaMMBbI

1,2,5,7

OKpyXHOCTb

17

KacarenpHas k OKPYXHOCTH

w

LlenTpasibHbIE U BIHCAHHBIE
YTJIBI

YetbIpe 3aMeuaTeNIbHBIE TOUKU
TPEYTrOJIbHUKA

Bnmcannas u onucanHas
OKPYXHOCTH

Pemenue 3amau

KonTtponsHas padota Ne 5

Hccnenosath B3aMMHOE
PacCIIOJIOKEHNE PSMOU u
OKPYKHOCTH; (dhopmMynupoBaTth
OIpeaescHue KacaTeJbHOM K
OKpY)XHOCTH;  (opMynupoBaTh U
JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE
KacaTeJabHOM, o MpU3HAKE
KacaTeJabHOM, 00 OTpe3Kax
KacaTeJabHBIX,

MPOBEIEHHBIX W3 OJHOW  TOYKHU;
dbopMynupoBaThb MOHSTHUS
LEHTPAJIIBHOIO yrja W TI'PajyCHOU

4,6,5
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Mepbl TYTHOKPYKHOCTH;
dopmynupoBath u JIOKa3bIBaTh
TEOpPEMBI: O BIIMCAHHOM YIWIe, O

MIPOU3BEICHUHN OTpPE3KOB
IIEPECEKAIOLINXCS XOpI;
dbopMynupoBaTh u JIOKa3bIBaTh
TEOPEMBI, CBSI3aHHBIE c
3aMevaTesbHbIMU TOYKAMU

TPEYroJIbHUKa: 0 OMCCEKTpUce yria o,
KaK

CIICJICTBHE, 0 MePECCUCHHUH
OHCCEKTPHUC TPEYroJIbHUKA; 0
CEepEeIMHHOM  MEPIEHIUKYIIpE K
OTpe3Ky W, KaK CIEeACTBHE, O

IIEPECEYCHUH CepEeIMHHBIX
MIEPIEHANUKYIISIPOB K CTOpPOHaM
TPEYrOJIbHUKA; O IEePECEYEHUHU BBICOT
TPEYroJIbHUKA; (dhopmynupoBaTth
OIpeae/ICHUs OKPYXHOCTEH,

BITMCAHHON B  MHOTOYrOJBHUK U
OIMHCAHHOW OKOJIO MHOTOYIOJbHHUKA;
dbopMynupoBaTh " JIOKa3bIBaTh
TEOPEMBI: 00 OKPYKHOCTH, BIIUCAHHON
B TPEYrojbHUK; 00 OKpPYKHOCTH,
OTIMCAaHHON OKOJIO TpEYyrojibHUKA; O
CBOMCTBE CTOPOH OTHCaHHOTO
YeThIPEXYrOJIbHUKA; O CBOWCTBE YIJIOB
BIIUCAHHOTO  YETHIPEX  YrOJIbHUKA;
pemiatb3ajadyl  Ha  BBIUMCIICHHE,
JOKa3aTeNbCTBO M IOCTPOCHHUE,

CBsI3aHHbBIE c OKPY>KHOCTBIO,
BIIMCAHHBIMU u OTHCAHHBIMU
TpeYroJbHUKaMu U

YeThIPEXYTOJIbHUKAMM;,  HCCIIEI0BATh
CBOMCTBa KOH(UTypaluii, CBSI3aHHBIX
C  OKPYXHOCTBIO, C  TIOMOIIbIO
KOMITBIOTEPHBIX POTPamMM

[ToBTOpEHME. 4 1,2
Pemenue
3aj1au
K.p 5
9 kacc — 68 4
Kuacc 9
Paznen Tembl OcHoOBHBIE BU/IbI 1eSITEJIbHOCTH =
=)
oOyyaromuxcs ( Ha ypoBHe = 2 =
2 S | yHMBepCAIbLHBIX AeHCTBH) ° == 5
= = ") g g
9 3} 2= o
[-P) [<P] = [=-] 2 =
= 4 = cakE g
=g =R = O ®
S 4 S 9 LR S 3
= = = = C =z ax
Bexropsl 8 [TonsiTHEe BEKTOpa 2 @opMynMpOBaTh  ONpPENENIECHUS U 7,6,3
Crno)eHue U BBlYMTaHUe 3 WITIOCTPUPOBATh TOHITUS BEKTOpa,

w
s




BEKTOPOB

YMHOKEHUE BEKTOPA Ha
yucno.lIpuMeHenre BEKTOpoB
K pELIEHUIO 3a7a4

€ro JUIMHBI, KOJUIMHEAPHBIX U PABHBIX
BEKTOPOB; MOTHBHUPOBATH BBEICHUE
MOHATUM M JCHCTBUI, CBSI3aHHBIX C
BEKTOpaMHU, COOTBETCTBYIOLIUMU
MIPUMEPAMHU, OTHOCSIIIAMUCS K
(U3NYECKUM BEKTOPHBIM BEITUYHHAM;
IIPUMEHATh BEKTOPBI U JEHCTBUS HAJ
HAMU IIPU PEUICHUU T€OMETPUUYECKHUX
3aj1a4

10 | KoopauHaThl BEKTOpa OOBICHATE u WJUTFOCTPUPOBATH 1,3,5
TIpocTeAIme saaaH B MOHITHSI TIPSIMOYTOJIbHOM  CHCTEMBI
KOODIHHATAX KOOpJIMHAT, KOOpJIWHAT TOYKH U
KOOpJIMHAT BEKTOPA; BBIBOAWTH U
Meton YpaBHEHHUSI OKPYKHOCTH H
o UCIIOJIb30BAaTh TIPH PEIICHUW 33134
KOOpAHHAT [pAMON dbopMynBl  KOOpAWMHAT  CEPEIUHBI
Pemrenne 3anau
OTpe3Ka, JUTUHBI BEKTOpa, PACCTOSTHUS
KonTponbnast pabora Ne 1 MEXIy IBYMS TOYKAaMH, YpPaBHEHUS
OKPYKHOCTH U IIPSIMOM
11 | Cunyc, KOCHHYC, TaHT'€HC, @opMynHMpoBaTh U HWILIIOCTPUPOBATH 2,6,7
KOTAHTEHC yTiia OTpeNeNieHusT  CHHyca, KOCHHYca,
COOTHOIIEHUS MEKTY TaHI€HCa ¥ KOTaHreHca yrios ot 0 g0
CTOPOHAMH W YTIaMH 180°; BBIBOJIUTH OCHOBHOE
TPEeYroJbHUKA TPUTOHOMETPHUYECKOE TOXKIECTBO U
CkasipHOE TTPOU3BEACHUE bopMyIbl MIPUBEICHHUS,
BEKTOPOB bopMynupoBaTh " JIOKa3bIBaTh
Pemenue 3amay TEOpPEMbl CHHYCOB M KOCHHYCOB,
CootHomieHus KoHTponbHas pabota Ne 2 OPUMEHSITh  UX  OpU  PELIEHUU
MEXIY TPEYrOJbHUKOB;  OOBSACHATH,  KakK
CTOPOHAMH U UCIIOJIb3YIOTCSL TPUTOHOMETPUUYECKUE
yrilaMu dbopMyIBl B U3MEPUTEIBHBIX padoTax
TpPEeYroJbHUKa. HAa  MECTHOCTH;  (HOpPMYIHUPOBATh
CkansipHoe OTpeeNIeHUs] yria MeXay BEeKTOpaMu
MIPOU3BECHUE u CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB BEKTOPOB; BBIBOJIUTh bopmyny
CKaJSIPHOTO  IPOU3BENEHUS  4epes
KOOPIUHATHI BEKTOPOB;
dbopmynupoBaTh U 0OOCHOBBIBATh
yTBEpXKACHUE 0 CBOICTBax
CKaJISIPHOTO MIPOU3BENICHUS;
UCIIO0JIb30BATh CKaJsIpHOE
MIPOU3BE/ICHUE BEKTOPOB npu
pellIeHnu 3a1a4
12 | IlpaBuiabHBIE DopMyIUpOBaTH ompeiesieHre 7,4,5
MHOTOYTOJIbHUKH MPABUIILHOTO MHOTOYTOJIbHUKA;
JlivHa OKPY>KHOCTH H bopmynupoBaTh u JIOKa3bIBATh
TIONIA/b Kpyra TEOPEMBI 00 OKPYKHOCTSIX,
Tsa Pemenue 3anau OIIMCAaHHOM  OKOJIO HpaBUIIBHOTO
OKPYKHOCTH H KonTtponsHas padota Ne 3 MHOF.O}/TOJ'ILHI/IKa U BIHUCaHHOW B
oA HEro; BBIBOJUTH U  HCIHOJB30BaTh
GbopMyIbl 711 BBIUMCICHUS TUIOMIAIN
Kpyra

MMpaBUJIILHOTO MHOTI'OYI'OJIbHUKA, €TI0

CTOpPOHBI HW  paaguyca BIIMCAaHHOM
OKPY’XHOCTH; pC€lIaTh 3ada4d Ha
MMOCTPOCHUC MpaBUJIbBHBIX
MHOT'OYT'OJIbHUKOB; 0OBSICHATH
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NOHATUSA  JUIMHBI  OKPYXKHOCTH U
IUIOINAM KPYTa; BBIBOAUTH (POPMYJIBI
JUIsL BBIYUCIICHUS JUIMHBI OKPYKHOCTHU
U JUIMHBl JYI'd, IUIOLAAW Kpyra H
IO A1 KpYTrOBOI'O CEKTOpa;
OpUMEHSATh  3TH  (QOpMyJBl  TIpH
peneHun 3anay

JBroxeHust

TloHgaTHe OBMKEHUS

w

[TapamienpHbIM IEPEHOC U
IOBOPOT

Pemenue 3amau

KonTtponsHas padota Ne 4

OOBSCHATH, YTO TaKOE OTOOpaKeHUE
TUIOCKOCTH

Ha ce0s M B KakOM CcCllydae OHO
Ha3bIBACTCSl JIBIKEHHEM IUIOCKOCTH;
OOBSICHATH, YTO TAKOE OCEBast
CUMMETpHSI, IEHTPAIbHAs CHMMETPHSI,
napajieNbHBIA TEPEHOC W TIOBOPOT;
000CHOBBIBATh, YTO 3TU OTOOpPAKEHUS
IUIOCKOCTH  Ha  cel0s  SBJISIFOTCS
IBIKCHUSIMH,  OOBSICHATh, KaKoBa
CBS3b  MEXKIY  JIBIDKCHUSIMH U
HAJIOKEHUSIMH, WJLTIOCTPUPOBATH
OCHOBHBIC BWJIBI JIBH)KCHUH, B TOM
YHcie C TOMOIIBI0 KOMIBIOTEPHBIX
porpamMm

1,2,3,5

HauanrpHbIE
CBEIECHUS U3
CTEpEOMETPUHU

MHororpanHuK#

N

Tena u moBepxHOCTH
BpallleHUs

N

OOBSCHATD, YTO TAKOE MHOTOTPAHHUK,
ero  rpaHu, péOpa,  BEpLIUHBI,
JTUAroOHaM, KaKOW MHOTOTPaHHHK
HA3bIBAETCS BBIMYKIIBIM, YTO Takoe N-
yroibHas Tpu3Ma, €€ OCHOBAHUA,
OOKoOBbIC TpaHu u OOKOBbIE DPEOpa,
Kakasl Mpu3Ma Ha3bIBaeTcs MpAMOl U
Kakasg — HaKJIOHHOW, YTO TaKoe
BBICOTA MpPHU3MBI, Kakas mpu3Ma
HA3bIBACTCS  MNapajuleJienuneioM |
KaKoW MapaJulesienune/]l Ha3bIBAaeTCs
OPSIMOYTOJIbHBIM;  (OPMYIUPOBATH U
000CHOBBIBATh yTBEPKICHUS 0
CBOMWCTBE IUaroHaneu
napajuiefienunena M O  KBajpaTe
JaroHaIu IPSIMOYTOJIEHOTO
napajuiefienunena; OObICHITb, YTO
TaKkoe 00BEM MHOTOTPaHHHKA;
BBIBOJIUTH (C TOMOIIBI0 TPUHIUIIA
Kapanbepn) bopmyny 00bEMa
OPSIMOYTOJIBHOTO  MapalljiesienuIea;
OOBSACHATh, KAaKOM MHOTOTPAHHUK
HA3bIBAETCS NHUPAMUION, YTO TaKoe
OCHOBaHUE, BEpIINHA, OOKOBBIE TPaHH,
O0okoBbIe pEOpa M BBHICOTA MUPAMUJIBI,
KaKast nupaMuIa Ha3bIBaETCS
MpaBWIBHOM, YTO Takoe amnodema
MPAaBWIBHON MUPaMHJBI, MPUBOIUTH
bopmyny 00Bnéma MUPaMHUJIBI;
OOBSCHATh, KaKOE€ TENO Ha3hIBAETCS
MWIMHIPOM, 4YTO TaKoe €ero och,
BBICOTA, OCHOBAHUS, PaANyC, OOKOBast
MOBEPXHOCTb, oOpasyromue,

4,6,7
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pa3BépTka OOKOBOW IMOBEPXHOCTH,
KakuMu  (QOpMyJIaMH  BBIPAXKAIOTCA
00béM w  Twomans  OOKOBOM
NOBEPXHOCTH IIWIIMHAPA; OOBACHATH,
KaKo€ TeJO0 Ha3bIBACTCS KOHYCOM, YTO
TaKO€ €ro OcCh, BBICOTA, OCHOBAHUE,
00KOBasi MOBEPXHOCTh, OOpazyrouue,
pa3BépTka OOKOBOM TMOBEPXHOCTH,
KakiMu  (QOpPMYJIaMH  BBIPAXKAIOTCA
00b€M KOHyca W IUIOHaAh OOKOBOM
MOBEPXHOCTH;  OOBSCHATH,  Kakas
MOBEPXHOCTh Ha3bIBaeTcs cdepoil u
KaKoe TeJO0 Ha3bIBACTCS IIAPOM, YTO
Tako€ paauyc M JuaMeTp cdepbl
(mapa), KaKUMH bopmynamu
BBIPA)XAIOTCSl 00BEM Iapa ¥ IUIONIAb
chepsl; M300pakaTh M pacro3HaBaTh
Ha pHUCYHKaX pU3MY,
napaieNenure/, MApaMHIY,
IIMHAP, KOHYC, Iap

00 akcmomMax
l'IJ'IaHI/IMeTpI/II/I

1,3,8

[ToBTOpEHME.
Pemrenne
3a/1a4

1,2

K.p
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