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

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yabTaThbl OCBOCHHS HIpOorpaMMbl  ydeOHOro kKypca «MaremaTukar»
XapaKTePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTaHHE:

MPOSIBJICHUEM HMHTEpeca K NPOIUIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSM POCCHIUCKMX MAaTEMAaTUKOB M POCCHUMCKOM MATEMaTUYECKOM IIKOJIBI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKaX U MPUKIAIHBIX cdepax;

2) rpa:xIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBITIOJIHEHHWIO OOS3aHHOCTEW TpakKJaHWHA W peau3ali  ero Ipas,
MPEACTABICHUEM O MaTeMaTHYEeCKHX OCHOBAaX (YHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHMH,
MpoLEYp Tpa)xJIaHCKOro oOIliecTBa (HalpUMep, BBIOOPBI, OMPOCHI), FOTOBHOCTBIO K OOCYXAECHUIO
STUYECKUX TPOOJIEM, CBSI3AHHBIX C MPAKTHYECKUM MPUMEHEHHUEM JOCTWKEHUW HAyKd, OCO3HAHUEM
BOXKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B ICITEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE€ B pEHICHUH TMPAKTUYECKUX 3aJad MaTeMaTHYEeCKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXHOCTH MATEMaTHYECKOTO 00pa30oBaHUs Ha MPOTSDKEHWH BCEU JKU3HU
JUTSl YCTICTHOM MPO(eCCHOHATBHOW ACSITEIIBHOCTA M PAa3BUTHEM HEOOXOJIMMBIX YMEHHUM, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM WHIWBUIYaTbHOW TPAEKTOPUU 00pa30BaHUS W KU3HEHHBIX IJIAHOB C y4ETOM
JIUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIIBHOMY W 3CTETHYECKOMY BOCHIPUSTHIO MATEMaTHYECKUX OOBEKTOB,
3a/1a4, peIIeHUH, pacCy JE€HUN, YMEHHUIO BUJIETh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

OpHEHTAIlNEeH B IEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUHBIX MPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YelloBeKa, MPUPOIbI U 00IeCTBA, TOHUMAHUEM MAaTeMaTHYeCKOW HAyKH Kak
cdepbl YenoBeUeCKOil NesSTeNIbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYMMOCTHU JJISl Pa3BUTHUS IUBWIM3ALINU,
OBJIAQJICHUEM S3bIKOM MAaTEMaTUKM M MAaTeMAaTHYECKOW KyJIbTYpOM KakK CpEeACTBOM IIO3HAaHUA MHPA,
OBJIJICHUEM IPOCTEHUIIIMMU HAaBBIKAMH UCCIIE0OBATEIbCKOMN ACSITEIIBHOCTH;

6) pusnueckoe BoOcnUTAHME, (OPMUPOBAHUE KYJbTYPbl 3A0POBbSI M JIMOLHOHAJIBLHOIO
0J1aronmoJTyymsi:

FOTOBHOCTBIO MPUMEHATh MAaTeMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3J0pPOBbs, BEICHUS
310poBOro 00pa3a >KM3HHM (3J0pOBO€ NUTaHHE, COATAHCUPOBAHHBIA PEXUM 3aHATUH U OTIbIXA,
perynspHasi ¢puznyecKass akTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBbIKa pedieKcHu, MPU3HAHHEM CBOErO
IpaBa Ha OMMOKY U TAaKOTO K€ MpaBa JAPYroro 4ejaoBeKa;

7) 3Ko0JI0rnuecKoe BOCIINTAHKE:

OpUEHTAIle Ha MpUMEHEHHEe MaTeMaTUYeCKUX 3HAaHUW JUid pelleHus 3afad B olsactu
COXPaHHOCTH OKPYXKAaIOILIEW Cpelibl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKA MX BO3MOXHBIX MOCIEACTBUI
JUI OKPYXKAroIIel cpenbl, 0CO3HAHMEM IJI00ATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOIeM U MyTed ux
peuieHus;

8) amanTanusi K M3MEHSIOIIMMCS YCJI0BUSIM COUMAJIBLHOI U PUPOIHOI cpeabl:

FOTOBHOCTBIO K JIEHCTBHUSIM B VYCIOBUSX HEONPEAEIEHHOCTH, TOBBIIICHUIO YpPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO ACSITEIbHOCTh, B TOM UYHUCJIE YMEHHE YYUTHCA y JIPYTUX JIOJEH,
MpHOOpeTaTh B COBMECTHOM IEATEIHHOCTH HOBbIC 3HAHMS, HABBIKM U KOMIIETSHIIUU U3 OTBITA IPYTHUX;

HE0OX0IMMOCThIO B ((OPMUPOBAHUU HOBBIX 3HaHUi, B TOM uncie GopMyIupoBaTh UAEH, TOHSATHS,
TUNOTe3bl 00 OOBEeKTax M SABIEHHUSAX, B TOM YHCIE paHee HEH3BECTHBIX, OCO3HaBaTh JE(UITUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMI0, BOCIPUHHUMATH CTPECCOBYIO CHUTYAIUIO Kak
BBI30B, TPEOYIOLIUI KOHTPMEDP, KOPPEKTUPOBATH MIPUHUMAEMBIE PELICHUS U IeHCTBUA, GOPMYTUPOBATh U
OIICHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.



METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS

Ba3oBble Jornueckue aeiicTBUA:

BBISIBIISITh U XapaKTEpU30BaTh CYILECTBEHHbIE MPU3HAKM MATEMAaTUYECKUX OOBEKTOB, MOHITHUH,
OTHOIICHUH MEXAYy HOHATUSAMH, (OPMYIUPOBATH OINPENEICHUSI TMOHATUH, YCTaHABIUBAThH
CYIIECTBEHHBIN NMPH3HAK KJIACCH(PUKALNU, OCHOBAHUA i 000OIICHNS W CPAaBHEHHS, KPUTEPUU
IIPOBOJIUMOTO aHAIIN3a;

BOCIIPUHMMATh, (OpPMYyJIUpOBaTh U IPEOOpPa3OBbIBATH  CYXKACHUS: YTBEPAUTENbHBIE U
OTpULATENIbHBIE, €JUHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IIPOTUBOPEUMS B (akTaX, JaHHBIX,
HAOJIOCHUSAX M YTBEP)KICHHSX, NpeIJaraTh KPUTEPHH JUIS BBIABICHHUS 3aKOHOMEPHOCTEU W
MIPOTUBOPEUNI;

JieNlaTh  BBIBOJBI €  MCIOJIb30BAHHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeabCTBA MAaTEMaTHUECKUX YTBEPXKAECHUN (NpsMblE M OT MPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSITENIEHO HECJIOKHBIE JOKa3aTeIbCTBA MaTEMaTUUECKUX (aKTOB, BHICTPAUBATh
apryMeHTallM0, MPUBOJUTh MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyXJeHus;

BBIOMpaATh crnoco0 pemreHus y4eOHOM 3aaauu (CpaBHUBATh HECKOJIbKO BAapUAHTOB pEIIEHUS,
BbIOMpATh HanOoJIee MOIXOAAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble nuccienoBarejbCKHe AeiCTBHSA:

WCII0JIb30BaTh BOIPOCHI KaK HWCCIIEIOBATSIIbCKHIA HHCTPYMEHT TIO3HAHHS, (OPMYITHPOBAThH
BOIPOCHI, PUKCUPYIOIIKE IPOTHBOPEUHE, MPOOIEMY, CAMOCTOSATEIBHO YCTaHABIMBATh HCKOMOE H
TaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIUIO, MHCHHCE;

MPOBOJUTH TI0 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECIOXHBIA SKCIIEPUMEHT, HEOOJBIIOE
HCCIICIOBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITCIIBHO  (hOPMYJITHPOBATHL OOOOIICHHWS W BBIBOJBI IO pe3yjbTaTaM IPOBEAEHHOTO
HaOJIIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOrHO3UPOBATh BO3MOXHOE Pa3BHTHE INPOIECCA, a TAKXKE BBIJIBUIaTh IMPEANOJIOKCHHSI O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh W HM30BITOUHOCTh HMH(OpPMAIMM, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AaHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATh UH(POPMALIUIO PA3TUYHBIX
BUJIOB ¥ (POPM TpeACTABICHUS;

BBIOMpATh POpMY MpeAcTaBIeHUS HHPOPMAIMH U WLTIOCTPUPOBATH PEIIaeMble 33a/1aud CXEMaMH,
quarpaMmamu, HHOUM rpaduKoil 1 uX KOMOMHALIMSIMU;

OIICHUBATh HAAE&KHOCTh HMHPOpPMAIMM 1O KPUTEPUAM, MPEAJIOKEHHBIM YUUTEIEeM WU
chOpMyTUPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

BOCIPUHUMATh U (POPMYIMPOBATh CYXJAEHUS B COOTBETCTBHM C YCIOBHAMM U LENSAMH OOLIEHHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHMSI 110 XOAY PELIEHMs 3a1a4i, KOMMEHTUPOBATh NOJyYEHHBIN PE3yNbTaT;

B X0JIe OOCYKJICHHS 3a]1aBaTh BOIIPOCHI [0 CYIECTBY 00CYXAaeMOM TeMBbI, TPOOIEMBI, peraeMon
3aJ1a4uM, BBICKA3bIBaTh WJIEW, HALIEJICHHBIE HA IIOUCK PELIEHUS, CONOCTABJIATh CBOM CYKJEHUS C
CYXJEHUsIMH JPYIMX YYaCTHHUKOB JHallora, OOHAPYXKHBATh pPa3IMYUe M CXOJCTBO MO3ULUH, B
KOPPEKTHOH opme (hopMyIHpoBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;



e TMPEIACTABIATH PpE3yJAbTAaThl pEIICHUS 3a7ayd, OKCIEPUMEHTa, MCCICIOBaHUSA, IPOCKTa,
CaMOCTOSTEIILHO BBIOMpATh (JOPMAT BBICTYILICHHS C YIETOM 3ajay MPE3CHTAIlH U OCOOCHHOCTEN
ayJMTOPUU;

e TOHMMATh M MCIOJH30BATh NPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIHHON PaOOTHI IPU PELICHUN
y4eOHBIX MaTeMaTHYECKHX 33/1a4;

e IPUHHUMATh LEJIb COBMECTHOH IEATEIbHOCTH, IJIAHUPOBATh OPraHMU3AlMI0 COBMECTHOH paboTHI,
pacripenenate BUAbI paboT, JOTOBapUBAThHCS, OOCYKIaTh MPOLECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH;

e yYaCTBOBATh B IPYMIIOBHIX (hopMax paboThl (00CyKaeHHS, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI
W Jpyrue), BBIIONHATH CBOIO YacThb PabOTHl M KOOPAWHUPOBATH CBOM JEHCTBUS C APYTrUMH
YJleHaMH KOMAaH/bI, OIEHWBATh KadeCTBO CBOETO BKJIQJa B OOMIMI MPOIYKT MO KPHUTEPHSM,
c(OPMYIMPOBAHHBIM y4aCTHUKAMH B3aUMO/ICHCTBUSI.

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

Camoopranu3anusi:
e CAMOCTOSITEJIbHO COCTaBIISATh IUIAH, aJTOPUTM pELIeHHs 3adayd (WM €ro 4acTh), BHIOMpATh
croco® pemeHUss € Y4€TOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

e BIAJACTh CIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJS TIpollecca M pe3yjbTara penieHus
MaTeMaTUYeCKOH 3a1aqmu;

e TPEABUACTH TPYAHOCTU, KOTOPHIC MOTYT BOSHUKHYTH TP PEIICHUH 33/1a4l, BHOCUTh KOPPEKTHUBBI
B JICITEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITETBLCTB, HAWICHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEM;

e OILIGHUBATh COOTBETCTBUE pe3yNbTaTa ACSITEIbHOCTH MOCTABJICHHOMN LEIH U YCIOBHIM, OOBICHSITD
MPUYMHBI  JOCTM)KCHMSI WM HENOCTHKEHHUS LelH, HaXOAWTh OLIMOKY, JaBaThb OLEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
K koniy o6ydyenus B 7 kjiacce 00yJaromuiics MoIyquT CIEAYIONIUE IPeIMETHbIEC PE3yabTaThl:

Yuciia ¥ BEIYMCICHUSA

BbinosnHATe, coueras yCTHble M NHCbMEHHbIE HNpUEMBI, apuUpMeTHdYecKue JeHcTBUA ¢
palnMoHaIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHHs YUCIIOBBIX BBIPAKEHHH, NMPUMEHATh Pa3sHOOOpa3HblE CIOCOOBI U MPUEMBI
BBIUMCIIEHUS 3HAUEHUH JPOOHBIX BHIPAXKEHUH, COIEPKAIIUX OOBIKHOBEHHBIE U AECATHYHBIE APOOH.

Ilepexoaute OT OJHOM (hopMBbI 3amMcu yucen K Ipyroil (mpeoOpa3oBbIBaTh JECATUUYHYIO ApPOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECTUUHYIO APOOB).

CpaBHMBATH M YIIOPSIOUMBATh pallMOHAIbHBIC YUCIIA.

OxpyryaTh uucna.

BBINOJIHATE NPUKHIKY W OLEHKY pe3yabTaTa BBIUMUCICHWM, OLEHKY 3HAY€HW YHCIIOBBIX
BBIPAKEHUH. BBINIOJIHATE NEMCTBYS CO CTENEHSAMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0kKEHNE Ha MHOKUTEIN HaTypaJIbHBIX YHCEI.

Pemare  NpakTUKO-OPUEHTHMPOBAHHBIE  3aJaud, CBSA3aHHbIE C  OTHOIICHMEM  BEIUYMH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYMH, NPOLEHTAMHM, WHTEPIPETUPOBATh pPE3YIbTaThl PELICHUS 3a4ad ¢
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOIICTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AJaredpanyeckue BbIPaKeHH

Hcnonp3oBarh anredpanyeckyo TEPMHHOJIOTHIO M CHMBOJIMKY, NPHUMEHATh €€ B Ipoliecce
OCBOEHMS y4eOHOTO MaTepuana.

HaxonuTh 3HaueHst OyKBEHHBIX BBIPAKEHUM MPU 33JaHHBIX 3HAUCHHUSIX IEPEMEHHBIX.

BbimonHATe npeoOpa3oBaHMs IEJNOTO BBIPAKEHHS B MHOTOWIEH MPUBEJICHHUEM IOJ0OHBIX
CJIaraeMbIX, PACKPHITHEM CKOOOK.
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BBINOJIHATE YMHOXKEHHME OJHOWIEHA Ha MHOTOWIEH M MHOTIOWIEHAa Ha MHOTIOWIEH, INPUMEHSTh
(dbopMyIbI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3IoKEHHE MHOTOWICHOB HA MHOXHTEIH C MOMOIIBIO BBIHECEHHS 32 CKOOKH
00I11er0 MHOKHTEJS, TPYIITHPOBKYU ClIaraeMbIX, TpUMEHEHUs (JOPMYJI COKPAIIEHHOTO YMHOXKECHHUS.

[TpumensTh npeoOpa3oBaHMs MHOTOWICHOB MUl PEIICHUS PAa3IMYHBIX 3a7ad M3 MaTEMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIILHON IIPAKTUKH.

Hcnonbs3oBaTh CBOMCTBA CTENEHEH C HaATypaJdbHBIMH TOKa3aTesIMH JJIsl  [PeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHUs] U HEpaBEeHCTBA

Pemrate nuHelHbIE ypaBHEHUS C OJHOM MEPEMEHHOW, IPUMEHSA IIpaBuia MEPexoa OT UCXOJTHOIO
YpaBHEHUS K PaBHOCWJIBHOMY eMy. IIpoBepsTh, ABIAETCS JIM YUCIO KOPHEM YPABHEHUS.

[TpumensTh rpadudeckre METOAbI P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[lonbupate mpuMepbl Tap 4YHCEN, SBISIONMXCS pEIIeHHEeM JIMHEWHOTO YpaBHEHHUS C JIByMs
IIEPEMEHHBIMU.

Crpouth B KOOPAMHATHOM IJIOCKOCTU TpaduK JMHEWHOTO YpaBHEHMs C JBYMS IE€PEMEHHBIMHU,
MOJIb3YACh TpauKOM, IPUBOUTH IPUMEPHI PEIIEHUS YPaBHEHUSI.

Pemath cucteMsl 1ByX TMHEWHBIX YPaBHEHUH C ABYMS [IEPEMEHHBIMU, B TOM YHCIIE IPaQUUECcKH.

CocTaBiaTh W pellaTh JUHEHHOE YpaBHEHHE WJIM CHCTEMY JIMHEWHBIX YPaBHEHHMHM IO YCIOBHIO
3a/1a4y, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIyYE€HHBIN PE3YNbTarT.

DyHKUUHA

N300paxkaTh Ha KOOPIMHATHON MPSAMOM TOYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOpJIMHATaM, JIy4H,
OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBbIE MPOMEKYTKH HA aIreOpanyeckoM s3bIKE.

OTmedaTh B KOOPAMHATHOM IUIOCKOCTM TOYKHM IO 3aJlaHHBIM KOOpJIMHATaM, CTPOUTH TpaUKu
nuHeHbIX QyHKUuid. CTpouth rpaduk QyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOUIBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEX/1y BEJIMYMHAMH: CKOPOCTh, BPEM,
paccTosiHMe, 1IeHa, KOJIMYECTBO, CTOMMOCTD, IPOU3BOAUTENBHOCTD, BpeMs, 00bEM pabOThI.

HaxonuTh 3HaueHne QpyHKIMN IO 3HAaYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmocod TNpencTaBieHUs W aHaiIM3a WHOOPMAIMHU, W3BJICKaTh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEANBHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Pacnio3HaBaTh M3ydeHHBIE reoMeTpUyeckHe (QUIyphl, ONpPEENATh MX B3aMMHOE DPACHOJIOKEHHUE,
n300pakaTh reOMETpUUYECKHE (PUTYpBI, BBIMOIHATL YEPTEXKH 110 YCIOBUIO 3aJauu. M3mepsATh TuHeiHbIe 1
YTJIOBBIE BEJIMYMHBL. PemaTh 3aaun Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenatb rpyOyI0 OLEHKY JIMHEHHBIX M YIVIOBBIX BEJIMYUH IIPEIMETOB B PEalbHOM XKU3HU, pa3MepoB
IPUPOJHBIX 00BEKTOB. Pa3nuyare pa3Mepsl 3TUX 00BEKTOB IO NOPSAAKY BETUYHHBI.

CrpouTh 4epTeKH K F€OMETPUUECKUM 3a1a4aM.

Ilonb3oBaTbcs IpHU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIIOJIB30BATh IPU3HAKM U CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IPHU PEILIEHUH 3a/au.

IIpoBOIUTH JIOTUYECKUE PACCYXKACHUS C UCIIOJIb30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonb30BaTbCsl NpHU3HAKAMU PABEHCTBA IMPSMOYTOJIBHBIX TPEYrOJIBHUKOB, CBOWCTBOM MEIUaHBbI,
IIPOBEIEHHON K TMIIOTEHY3€ MPSMOYIOJBHOTO TPEYTOJbHUKA, B PEIIEHUY FEOMETPUUECKUX 3a1a4.

OmnpenensaTs napamieIbHOCTh NPSAMBIX C MOMOLIbIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMH CeKyllasl.
Onpenenars napaiebHOCTh IPSMBIX ¢ IOMOLIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOW IPSIMOM 10
TOYEK APYTrOW MpsIMOM.

Pemats 3agaumn Ha kieT4aroit Oymare.

[IpoBOANTH BBIYMCIIEHUS U HAXOJUTh YMCIIOBbIE U OYKBEHHBIE 3HAYEHUS YTJIOB B T€OMETPHUECKUX
33/la4axX C HCIOJIb30BAHUEM CYMMBI YIJIOB TpPEYrOJBHUKOB U MHOTIOYTOJIBHHKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NP MEPECeUSHUH IBYX MapaieNbHbIX MPSIMbIX ceKylleil. PemaTs npakTHueckue 3aaaduu
Ha HaXO0>JIEHUE YIJIOB.

Brnaners moHATHEM TeOMETPUYECKOTO MeECTa TOYEK. YMETh ONpeAessATh OUCCEKTpUCY yria u
CEPEIMHHBIN MTEPIICHIUKYIIAP K OTPE3KY KAK T€OMETPUUYECKHUE MECTA TOYEK.

@opMyIMpOBaTh ONPEACIEHUS OKPY)KHOCTH M Kpyra, XOpAsl U JUaMeTpa OKpPYKHOCTH,
I10JIb30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHSTH 3TH CBOMCTBA IIPU PELLIEHUH 3a1a4.

Biagetes moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETb HAXOIOUTh €€ LIEHTP.
[Tonp3oBaTbes akTaMu O TOM, YTO OUCCEKTPHUCH! YIIIOB TPEYroJbHHUKA MEPEeCceKaroTcs B OJHOM TOUKe, U
0 TOM, 4YTO CE€PEAUHHBIE NIEPIIEHIUKYIIAPLI K CTOPOHAM TPEYrOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE.



Brnaners noHsATHEM KacaTelbHOW K OKPYKHOCTH, ITOJIb30BATHCS TEOPEMOU O MEPHEHAUKYIIPHOCTH
KacaTeJIbHOW U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMUS.

[Tosp30BaTbCs MPOCTEMIIMMU TE€OMETPUUYECKMMU HEPABEHCTBAMH, MOHMMATh WX IMPAKTUYECKUU
CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHUE OCTPOCHHUS C TOMOIIBIO LIUPKYJIA U JIMHEHKH.

K xoniy o0yuenus B 8 kiacce 00yJaronuics moayduT CIEIYIONINE TPEAMETHBIC PE3YJIbTATHI:

Ymncna v BbIYUCICHUS

Hcnonb30BaTh HayallbHbIE MPEJCTABICHUSI O MHOYKECTBE JICHCTBUTENIBHBIX YMCEI JUIsl CPAaBHEHUS,
OKpPYTJICHUS U BBIYMCIIEHUH, N300pakaTh AEUCTBUTEIbHBIC YHCIA TOUKAMU Ha KOOPAUHATHOM MPSIMOH.

[IpumeHsaTh NOHATHE apU(METUUYECKOIO KBAJAPaTHOIO KOPHS, HAaXOOUTh KBaJApaTHbIE KOPHH,
UCIOJIb3YS MPH HEOOXOIMMOCTH KaJbKYJSATOP, BBIIOJHATH MPeoOpa3oBaHUs BbIPAXKEHUM, COJEpKaIIinx
KBaJIpaTHbIE KOPHHU, UCTIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonp3oBath 3anucu OOJBLIIMX U MajbIX YHCENT C MOMOIIbIO AECATUYHBIX ApoOel U cTeneHeu
gucna 10.

AJredpanyeckue BbIpaKeHHs

[IpuMeHSTh MOHATUE CTENEHU C IIeJIBIM [MOKA3aTelIeM, BBINOJHATh MPEeoOpa30BaHUsl BbIPAKEHUH,
COJIEpXKAlIUX CTEIIEHH C LEJIbIM MOKa3aTeseM.

BbBINONHATE TOXKIECTBEHHbIE MPEOOpa30BaHMs pAIMOHAIBHBIX BBIPAXKEHMH Ha OCHOBE MpaBUI
JNeMCTBUI HaJl MHOTOWIEHAMH U alreOpandyeckuMHu JpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensaTs npeoOpa3oBaHUsl BBIPAKEHUN MJIs pEHIEeHHs] pa3IUYHbIX 3ajad U3 MaTeMaTHKH,
CMEXHBIX ITPEIMETOB, U3 pealbHON MPAKTUKHU.

YpaBHeHUsI M HEPABEHCTBA

Pemare nuHeElHbIE, KBaJpaTHbIC YPAaBHEHHSA U PAllMOHAIbHBIC YPABHEHHMs, CBOAAINMECS K HUM,
CHUCTEMBI JIBYX YPABHCHUU C JBYMs IIEPEMCHHBIMU.

[IpoBoauTh TpOCTEHIIME HCCICIOBAHUS YPABHEHHM W CHUCTEM YypaBHEHUM, B TOM 4YHUCIE C
IPUMEHEHHEM TIpaduyeckux MpeacTaBIeHUH (ycTaHaBJIMBaTh, MMEET JIM YypaBHEHHE WM CHCTEMa
YPaBHEHUH PELICHMs], €CIIU UMEET, TO CKOJIBKO, U TIpOYee).

IlepexoauTe OT cioBecHOM (HOPMYIMPOBKHM 3ajaud K €€ anredpanyeckol MOAEIH € MOMOILbIO
COCTAaBJICHUSI YPABHEHMsI WM CHCTEMbl YPAaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M IOJTY4YECHHBIN pe3yJIbTar.

IIpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUs, OLIEHKH, pelaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW NEPEeMEHHOW M MX CUCTEMBI, JaBaTh IpaQUuUECKyl0 WJUIIOCTPALUI0 MHOXKECTBA
pELIECHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[lonuMaTh W HCNOJIB30BaTh (YHKLUHMOHAIbHBIE IOHATHS M A3bIK (TEPMHUHBI, CHUMBOJIMYECKHE
0003HaueHMsI), OINpPENENATh 3HAaueHUEe (QYHKIUM MO 3HAYCHUIO apryMeHTa, OIpeAessATh CBOMCTBa
byHKIMH 110 €€ rpaduKy.

Ctpoutsb rpauku 3JeMEeHTapHbIX QYHKIUH BUA:

y=k/x, y=x, y = x>,y = [x|, y = VX, OIICHIBATH CBOACTBA YHCIOBON (PDYHKIHH 10 &8 rpaduKy.

Pacno3HaBaTh OCHOBHBIE BH/IBI IIGT]':,IpéXyTO.]'I]i;HI/IKOB, X 3JICMCHTHI, ITOJIb30BAaThCA UX CBOMCTBaMH
IIpU pCIICHUN I'COMECTPUUCCKUX 3aaa4.

HpI/IMeHHTB CBOICTBa TOUKHU MNepeccUCHrd MEINaH TPCYroJbHUKa (ueHTpa MaCC) B pCHICHUU 3a/1a4.

Bnanets monsTHEM CpeHHeﬁ JIMHUW TPEYroJIbHUKA W Tpanenuuu, NPpHUMCHATH HUX CBOMCTBA npu
peIICHUU T'COMCTPUUCCKUX 3a1a4. ITonp30BaThCA TeopeMoﬁ ®daneca u TeopeMoﬁ O MPONOPHHUOHAIBHBIX
OTPE3KaxX, MPUMCHATH UX JJIA pCHICHUS MTPAKTUYCCKUX 3aaa4.

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

Ilonp30oBaThCs TCOpCMOﬁ HI/I(I)aropa A1 peIICHUA TCOMCTPUYCCKHUX W IPAKTUYCCKUX 3alad.
CTpOI/ITB MAaTeMaTUYCCKYI0O MOJCIIb B IIPAKTUYCCKUX 3adavdax, CaMOCTOATCIbHO OCJIaTbhb I-ICpTé)K )51
HaxoJUuThb COOTBCTCTBYIOIUC JJINHBI.

Bnangers noHITHAMH CHUHYC4, KOCMHYCAa U TAaHI'€HCa OCTPOIr0 yria MmpAaMOYroJbHOI'0 TPEYroJIbHUKA.
Ilonp30BaThCs STUMU HOHATUSAMU JJISI PCHICHUSA NPAKTUYCCKUX 3a1aY.



Boeruncnsate (pa3nuuHbIME CrIOcO0aMu) IUIOMIAb TPEYroJIbHUKA W IUIOMIATd MHOTOYTOJBHBIX
¢uryp (momp3ysch, TA€ HEOOXOAUMO, KAIBKYISITOpoM). I[IpUMEHATH TMOJIydeHHBICE YMEHHS B
MPaKTUYECKUX 3a]1ayax.

Bragers MOHATHSMU BOUCAHHOTO W IIEHTPAJIBHOTO YTJIA, MCMOJB30BaTh TEOPEMbI O BIUCAHHBIX
yriax, yriax Mexay XopAamHu (CEeKyIIMMHU) M Yyrje MEXJy KacaTelbHOW W XOpPJIOW MpU peleHUuU
reOMETPUUECKHX 3a/1a4.

Brnagets mOHATHEM ONHCAHHOTO YETHIPEXYrOJbHUKA, MPUMEHATh CBOMCTBA OMHCAHHOTO
YETHIPEXYTOJIbHUKA TIPU PELICHUHU 3a/1a4.

[IpuMeHsTh MOJydYeHHBbIC 3HAHUS HA MPAKTUKE — CTPOUTH MATEeMAaTHYECKHUE MOJENU I 3ajad
peanbHOM JKM3HM W TMPOBOJUTH COOTBETCTBYIOIIME BBIUUCICHUA C TPUMEHEHHEM TOJ00usS U
TPUTOHOMETPUH (TIOJIB3YSACh, T HEOOX0IUMO, KATBKYISITOPOM).

K xoniy 00yuenus B 9 kjacce 00yJaronuics moayduT CIEIYIONIUE TPEAMETHBIC PE3YIbTATHI:

Ymucna v BbIYUCICHUS

CpaBHUBaTh U YHOPSAJOUMBATH PALlMOHAIIbHBIE U UpPaIlMOHATIbHBIE YUCIIA.

BoinonHATe  apudMeTHUecKue JIeHCTBUS C palliOHAJIbHBIMU YHCIIAMH, COYeTas YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUSI C UPPALIMOHATIBHBIMU YHCIAMHU.

Haxoauth 3HaueHus cTeneHel ¢ LeabIMU MOKa3aTeNIIMU U KOPHEH, BBIYUCIISATh 3HAUEHUSI YMCIIOBBIX
BBIPAKECHUI.

OkpyriaTh JAeWCTBUTEIbHBIE YHUCIA, BBINOJHATh MPUKUIKY pEe3y/lbTaTa BBIYMCIEHUH, OLIEHKY
YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHHUsI M HEPABEHCTBA

Pemars nuHeiiHble M KBaJpaTHbIE YpaBHEHMs, YpaBHEHHUS, CBOJSIIMECS K HHUM, IpocTeiiine
IpOOHO-pallMOHAIBHBIE YPAaBHEHHUS.

Pemrate cucremsl 1ByX JJMHEHHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMHU U CUCTEMBI IByX YPAaBHEHUH,
B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISICTCS JIMHCHHBIM.

Pemate TekcToBBIE 3aaun anreOpanvyeckuM CrocoOOM € MOMOIIBIO COCTaBJICHUS YPaBHEHUS WU
CHUCTEMBI IBYX YPABHCHHU C JBYMs IIEPEMCHHBIMHU.

[IpoBoauTh TpPOCTEHIINE HCCIENOBAHUSA YPAaBHEHUHW W CHCTEM YpaBHEHHH, B TOM YHCIE C
IPUMEHEHHEM TpaUyecKux Npe[CcTaBIeHUN (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHWE WIIM CHCTEMa
YPaBHEHMH pELIeHMs], €CIIM UMEET, TO CKOJIBKO, U IIpoYee).

Pemare nuHeiiHble HepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXKaTh PEIICHUE HEPABEHCTB Ha
YKCJIOBOM NPSMOM, 3aIUCHIBATh PEIICHHUE C TIOMOIIBI CUMBOJIOB.

PemaTte cuCTEMBl JMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOUIME KBaJpaTHOE
HEpPaBEHCTBO, N300paXKaTh PEIIEHUE CUCTEMbl HEPAaBEHCTB HA YMCIOBOM MPSAMOMA, 3aIIUChIBATh PELIEHUE C
IIOMOIIBIO CUMBOJIOB.

Hcnosib30BaTh HEPABEHCTBA TP PELLIEHUH PA3IMYHBIX 3aa4.

DyHKUUH

Pacno3HaBate (yHKUMHM H3y4eHHBIX BMJOB. Iloka3blBaTh CXEMaTHUECKH pPAacIlOJIOKEHUE Ha
KOOP/IMHATHO# TLIOCKOCTH TpaduKkoB GyHKumid Buna: y = kx, y = kx + b, y = k/x, y = ax? + bx + ¢,
y=xy= \/X, y = |x|, B 3aBUCUMOCTH OT 3Ha4e€HUI KO3 PHUIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHA.

Ctpouth 1 u300paxkaTb CXxeMaTHUYECKH IpaduKyU KBaJpaTHUUHBIX (YHKIUI, OMHMCHIBaTH CBOWCTBA
KBaJIPaTUUHBIX QYHKLIUH 10 UX rpadukam.

Pacnio3HaBate KBajpaTHuHyl0 (yHKIMIO 10 ¢dopMmyne, NPUBOAUTH MPHUMEPHl KBAJApPaTHUHBIX
GbyHKIUH U3 pealbHOM KU3HH, GPU3UKH, TEOMETPHUH.

YucioBbIe NOCTEI0BATEIBLHOCTH H MPOrPecCHH

Pacrnio3HaBaTh apupMeTHYECKYIO U T€OMETPUUECKYIO TPOTPECCHH MTPU Pa3HbIX CIOco0ax 3adaHusl.

BbINONHATE BBIYMCICHHMS C HCIOJIb30BaHMEM (OpMYNl N-ro wieHa apupMETHYeCKOd W
TFE€OMETPUYECKON IPOTPECCUM, CyMMBI IIEPBBIX N YJIECHOB.

N300pakaTh 4wieHbl MOCIeI0BAaTEILHOCTH TOYKAMH Ha KOOPIMHATHON MJIOCKOCTH.

Pemarps 3amauu, CBsi3aHHBIE C YMCIOBBIMU IIOCJIENOBATENbHOCTSAMH, B TOM YHCIE 337aud U3
peanbHOM )KU3HHU (C UCTIOIB30BAHUEM KAJIBKYIATOPA, HU(POBBIX TEXHOJIOTHH).

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPBIX YIJIOB, HAXOAWTh C HX MOMOIIBIO pPa3IHYHBIC
AJIEMEHTHI NMPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIEHUE MPSIMOYTOJIbHBIX TPEYroJbHUKOBY»). Haxomuts (c
MOMOIIBIO KAJIBKYJISTOPA) AIMHBI U YTIIBI [T HeTaONMUYHBIX 3HAYCHUH.



[Tonp3oBaTbes GopMylnaMu TMPHUBEIEHUS W OCHOBHBIM TPUTOHOMETPHUECKHUM TOXKICCTBOM IS
HAaXO0XAECHHS COOTHOLIEHUH MEXly TPUTOHOMETPUUECKUMHU BETUYUHAMU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JJIi HAXOXKICHUS PAa3IMYHBIX 3JIEMEHTOB
TPEYTrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHSTh UX IIPU PELIEHUH F€OMETPUUECKUX 3a1a4.

Brnaners monaTusMu npeoOpa3oBaHUs NOJO0HS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX (GHUTYD.
[Tonb30BaThCs CBOMCTBAMU MOA0OUS MPOU3BOJIBHBIX (PUTYp, YMETh BBIYMCIATH JUIMHBI M HAXOIUTH YIJIbI
y 1nonoOubix ¢uryp. [IpuMeHsaTs cBoiicTBa MOJOOMS B MPAKTHYECKUX 3ahadax. YMETh IMPHBOAUTH
IIpUMEPBI MOA0OHBIX (PUTYp B OKPYKAIOLIEM MUPE.

ITonp30BaThbes TEOpEMaMHU O MPOU3BEICHUH OTPE3KOB XOPJI, O IPOU3BEACHUHU OTPE3KOB CEKYIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcsi BEKTOpaMu, MOHUMATh UX F€OMETPUUECKUNA U (PU3NUYECKUI CMBICII, IPUMEHSATh UX B
pelIeHNH TeOMETPHUECKUX M (pu3ndeckux 3agad. [IpUMeHATh CKaJspHOE IpPOU3BEICHHE BEKTOPOB IS
HAaXO0XJAECHUS JUIMH U YIJIOB.

[Tonb30BaThcsi METOJIOM KOOPAUHAT Ha IJIOCKOCTH, IPUMEHSTH €r0 B PELICHUH T'€OMETPUUYECKUX U
MPaKTUYECKUX 3a]a4.

Bnagerp DNOHATUSMM MpPaBUWJIBHOTO MHOTOYIOJIbHHMKA, JUIMHBI OKPY)KHOCTH, [UIMHBI JyI'd
OKPY)KHOCTH M paJMaHHON Mepbl yIjia, yMeTh BBIYMCIATH IUIOIIA/Ab Kpyra M ero udacreil. IlpumeHsTh
MOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3aadax.

Haxoautb ocu (MM LEHTPbI) CUMMETPUH (DUTYD, TIPUMEHSATh IBUKEHUS MJIOCKOCTH B MPOCTEUIINX
clryqasix.

[IpuMeHsTh MOJydyeHHBbIE 3HAHHSA Ha MPAKTUKE — CTPOUTh MAaTeMaTHYeCKHe MOJETH Ui 3ajad
peaibHOM JKU3HM U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM MOJ00MS H
TPUTOHOMETPUYECKUX (PYHKIHH (II0JIb3YSCH, TJIe HEOOXOAUMO, KaJbKYJIATOPOM).

COJEP)KAHUE OBYYEHUA
7 KJIACC

Yucyaa ¥ BLIYHCIEHUS

JlpoOn OOBIKHOBEHHBIC M JECATHYHBIC, MEPEXO] OT OAHOW (OPMBI 3amMCH APOOEH K IPYroil.
[loHsiTue palMoOHANBHOTO YHCIA, 3aluCh, CPaBHEHHUE, YHOPSJOYMBAHME PALMOHAIBHBIX YMCEl.
ApubdmMeTnueckne JCUCTBUS C PAlMOHAIBLHBIMU YHCIIaMH. PerieHue 3amad u3 peajbHON MPaKTUKH Ha
4acTH, Ha JAPoOH.

CreneHb ¢ HaTypalbHBIM IOKa3aTeJeM: OIpeiesieHne, MpeoOpa3oBaHUe BHIPAKCHHA Ha OCHOBE
OTpeNeeHus, 3auch OOJbIUX yucen. [IpomeHTsl, 3amuch MPOLEHTOB B BUAE ApoOU M JpoOu B BUIC
MPOLEHTOB. TpyU OCHOBHBIE 33J]Ja4M Ha MPOIEHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKH.

[IpuMeHeHne npu3HaKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHbIX YUCE.

PeanbHbBIC 3aBUCUMOCTH, B TOM YHUCJIE MPsIMasi U 0OpaTHast MPOTOPIHUOHATBHOCTH.

AsredOpanyeckue BbIpasKeHU s

[lepeMeHHbIE, 4YHCIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHOW. JlomycTumble 3HA4YE€HHS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXAY BEeIMYMHAMH B BHAE (opMynbl. Brruucienus mno
dopmynam. [IpeoOpasoBanue OyKBEHHBIX BBIPAXKEHHM, TOKIECTBEHHO PAaBHBIC BBIPAKEHHUsS, IpaBHIIa
npeoOpa3oBaHusi CyMM U TPOW3BEIEHUH, MpaBUIa PACKPBITHS CKOOOK W TPHUBEACHUS MOJ0OHBIX
cJaracMhbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpHouneHbl M MHOTOwIeHbl. CTeneHb MHoOTOwieHa. ClOKE€HHE, BBIYUTAHUE, YMHOKECHHE
MHOTO4JIEHOB. DOpMYIbl COKPAIIEHHOTO YMHOKEHHMS: KBaJApaT CyMMBbI U KBaJpar pazHocTH. Popmyna
pa3HOCTU KBaJpaToB. Pa3noxkeHne MHOTOYIEHOB HA MHOKHUTEIH.

YpaBHeHHUS U HEPABEHCTBA

YpaBHeHHE, KOpEHb ypaBHEHHUs, TMpaBWiIa MPeoOpa3oBaHMsl YpaBHEHHS, PABHOCHUIHHOCTh
YPaBHEHUHU.

JIuHeiiHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEW JIMHEMHOIO YpPaBHEHHUs, PEUICHUE
JMUHEWHbIX ypaBHeHUH. CocCTaBJ€HHE YpaBHEHUM MO YCIOBHIO 3a1aud. PellleHne TEeKCTOBBIX 3aJay C
MOMOIIIBIO YPAaBHEHHI.



JIuHeitHOE ypaBHEHHE C JBYMS NIEpEMEHHBIMU U ero rpaduk. Cucrema AByX JUHEHHBIX ypaBHEHUH
C JBYMsl IEpeMEHHbIMU. PelieHne cucreMm ypaBHEHUH crnocoOOM MojicTaHOBKU. Ilpumepsl perieHus
TEKCTOBBIX 33/1a4 C [IOMOIIBIO CUCTEM YPABHEHUM.

DyHKUUH

Koopaunara touku Ha npsmou. Uucnoble npoMmexyTku. PaccrosHue Mmexay AByMS TOYKAMH
KOOPAMHATHOMU IIPSAMOIA.

[IpsmoyronpHas cucreMa kKoopaunar, ocu Oxu Oy. AGcurcca U OpIMHATa TOYKK HAa KOOPAMHATHOM
wiockoctu. [Ipumepsl rpadukoB, 3amaHHbIX Gopmynamu. UteHrne rpaduKoB peaabHBIX 3aBUCHMOCTEH.
[onstne pynxumu. I'paduk ¢pynkumu. CpoiictBa pynkumii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux
byakun y = [X|. ['paduueckoe penieHne TMHEHHBIX YPaBHEHUH U CHCTEM JIMHCHHBIX YPaBHCHUU.

Havanenele mnonATHs reomerpuu. Touka, mpsMas, OTPE30K, Jyd. Yroy. Buuael yrios.
Beprukanbable U cMexHbIE yribl. buccekrpuca yria. Jlomanas, MHOroyroJibHUK. IlapamiensHOCTh U
MEPIEHIUKYIISIPHOCTD MPSMBIX.

Cummerpuunble gurypel. OCHOBHBIE CBOWCTBAa OceBOM cuMMeTpuu. [Ipumepbl cuMMmeTpuu B
OKPYXKAIOIEM MHpE.

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

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U NMPU3HAKK PaBHOOEIPEHHOTO TpeyroyibHUKaA. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB.

CBoiiCTBa M MNPHU3HAKU MapaJUIeIbHBIX NpsAMbIX. CymMma yrjoB TpeyroJibHUKA. BHemHMWe yrimbl
TPEYrOJbHUKA.

[IpsmMoyronpHelii  TpeyronbHUK. CBOWCTBO  MEOWaHbl  INPSMOYTOJIBHOTO  TPEYrOJbHUKA,
MPOBEAEHHON K TrunoTeHys3e. [Ipu3Hakyu paBeHCTBa IPSIMOYTOJIBHBIX TPEYroJbHUKOB. [IpsAMOyronsHeIi
TPEYroabHUK € yriaom B 30°.

HepaBeHcTBa B reOMETpHH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopemMa
0 OoJbIIeM yriie U O0JbLIEH CTOPOHE TpeyroyibHuKa. [lepnenauKynsap U HakJIOHHasl.

I'eomeTprueckoe MeCTO TOYEK. buccekTpuca yria U CepeIuHHBIA MEPICHANKYISAP K OTPE3KY Kak
Tr€OMETPUYECKHAE MECTa TOYCK.

OKpyXHOCTh M KpYT, XOpJla U JUAaMETp, UX CBOMCTBA. B3aMMHOE pacnosoXeHue OKPYKHOCTH U
npsamoil. KacarenbHas u cekymas K OKpY:KHOCTH. OKpYKHOCTh, BIHMCAaHHasi B yroj. BrnucanHas u
OIMCAHHAs OKPYKHOCTH TPEYrOJIbHUKA.

8 KJIACC
Yuciaa 1 BLIYUCTICHUA

KBanparublii kopenp u3 uncina. [lonstue 06 uppannoHaibHOM uuncie. JlecsTuunbie TPUOIMKEHUS
uppalMoHaIbHBIX yHced. CBOHCTBa apU(PMETHUYECKUX KBAJIpaTHBIX KOPHEW M MX INPUMEHEHUE K
peoOpa30BaHMIO YUCIOBBIX BBIPAXKEHUI U BEIYMCICHUIM. [leficTBUTENbHBIE YnCIIa.

Crenens ¢ 1enbpIM IoKasaresneM U e€ cBoiicTsa. CTaHaapTHas 3allUCh YHCTIA.

AsredOpanyeckue BbIpasKeHUsI

KBagpatHblii TpEXuiieH, pa3yioKeHUE KBAIPATHOTO TPEXUJIEHA HA MHOKHUTEIIH.

AnreOpandeckast 1poOb. OCHOBHOE CBOMCTBO anreOpamdeckoil npoOu. CroxkeHue, BbIYMTAHUE,
YMHOXKEHUE, JIeJIeHHe anreOpandeckux apooeil. PanroHanbHble BBIpaKEHHsI U UX MpeoOpa3oBaHKE.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (GopMmyrna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemienue
ypaBHEHUH, CBOAAIIMXCS K TUHEHHBIM U KBaJpaTHBIM. [IpocTeiimme qpoOHO-palnoHaIbHBIE YPaBHEHHUS.

I'padmyeckas uHTEpIpeTalysl YypaBHEHUH C IBYMS MIEPEMEHHBIMU U CHCTEM JIMHEHHBIX ypaBHEHUI
C IByMs MepeMeHHbIMU. [IpuMepsl pelieHns CUCTeEM HEMMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMMU.

Pemenne TeKCTOBBIX 33724 anredpandeckium CrocoooMm.

HucnoBble HEpaBEeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW mEpeMEHHOW. PaBHOCHUIIBHOCTH
HepaBeHCTB. JIMHeiHble HEpaBEeHCTBA C OJIHOM mepeMeHHO. CHcTeMbl JIMHEWHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DyHKUUHA



[Monstue ¢ynkiuu. OOMacTh ONpeneNeHuss 1 MHOXKECTBO 3HaueHUH QyHkiu. CriocoObl 3a1anus
GbyHKIUH.

I'papux ynxmum. Yrenue coiicTB pynkumu no e€ rpaduky. Ilpumepsr rpadukoB (yHKIUH,
OTPaKAIOUIUX pealbHbIE TPOLIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, MX T'pa(UKH.
Oynkuun y = X%, y=x°, y = x, y=|x|. T'pacduueckoe pelieHne ypaBHeHHUI ¥ CHCTEM ypaBHEHUIA.

UYersipéxyronpauku. Ilapasienorpamm, e€ro npusHaku M cBoMcTBa. YacTHele ciiydau
napajuiesIorpaMMoB (MIPAMOYTOJIbHUK, POMO, KBaJpaT), UX IPU3HAKU U cBoiicTBa. Tpanenus, paBHOOOKas
Tpaneuus, e€ cBoiicTBa u npusHaku. [IpsmoyronpHas Tpanenus.

Meron ynsoenuss meauanbl. LlentpanbHas cummerpus. Teopema @ameca u  Teopema o
IIPONOPLIMOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpaneuuu. LlenTp Macc TpeyroyibHUKA.

[Tonobue TpeyroapHUKOB, KOdpduiueHt noxoous. IlpusHaku m1OAOOUS TPEYrOJLHHUKOB.
[Ipumenenue nmogoOUst P PELIEHUH MPAKTHUECKUX 3a1a4.

CpoiictBa 1momazel reoMmerpuueckux ¢uryp. Popmynsl Ui IUIOIIAAW  TPEYroJIbHUKA,
napajuiesorpamMmma, pom0a u tpanernuu. OTHOIIEHUE TIIoMA e Mo100HBIX QUTyp.

Brruncnenue miomaseil TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema IIudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn npakTHUYECKUX 3a4a4.

CuHyc, KOCHHYC, TaHT€HC OCTpPOro yrjia MpSIMOYroJbHOTO TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETpHUYECKOE TOXAeCcTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.

BrnucanHuble M LIEHTpaidbHBIE YIIIbI, YTOJ MEXAY KacaTeIbHONW M XOPAOH. YTIbl MEXKIY XOpJaMU U
CeKylIMMHU. BrucanHble U ONHCAHHbIE YETHIPEXYTOJbHUKH. B3anMHOe pacnojio’keHue JIBYX
okpyxHoctel. Kacanne okpykHocrend. O0IIme KacaTeIbHbIC K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Yucyaa ¥ BLIYHCIEHUS

PanvionaneHbIe YKClIa, UppaMOHATBHBIE YHCIIa, KOHEUHbIE U OCCKOHEYHBIC JECATUYHBIC APOOH.
MHOXECTBO JECUCTBUTEIBHBIX YHUCEN, JIEHCTBUTEIbHBIE YMCIa KaK OCECKOHEUHBIE NEeCATUYHBIC IPOOH.
B3anmMHO OJHO3HAYHOE COOTBETCTBHE MEXIAY MHOXKECTBOM JCHCTBHUTEIBHBIX YUCET M KOOPJIMHATHOM
MPSMO.

CpaBHEHHE ICHCTBUTENBHBIX YUCEI, apU(PMETHUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YUCIIAMH.

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

[Tpubmx€HHOE 3HAYCHUE BEIIMYMHBI, TOYHOCTh NMpuOmmkeHus. Oxpyrienue uuceln. I[lpukuaka u
OIICHKA PE3YJIbTaTOB BHIYMCICHUH.

YpaBHeHUs] M HEPABEHCTBA

JIuneiinoe ypaBHeHue. PellieHne ypaBHEHHH, CBOAAILUXCS K TUHEHHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHUMH, CBOASILIMXCSA K KBaapaTHbIM. bukBanpaTHoe
ypaBHeHue. Ilpumepsl pemieHuss ypaBHEHUM TpeTbel W YETBEPTOM CTENEHEM pa3ioKEeHUEM Ha
MHOKHUTEJH.

Pemenne napoOHO-palMOHanNbHBIX ypaBHEHHH. PelieHune TEKCTOBBIX 3ajau aire0pandyecKum
METOIOM.

VYpaBHeHHE ¢ IByMS NIEPEMEHHBIMH U ero rpaduk. PemieHue cuctem AByX JHMHEHHBIX YpaBHEHHM C
JIBYMsl NEpEMEHHBIMU. PelleHue cucrteM ABYX YpaBHEHHMH, OJHO M3 KOTOPBIX JIMHEMHOE, a APYyroe —
BTOpOH cTeneHu. ['paduueckast HHTEpHpETaIUs CUCTEMbI YPaBHEHHI C JByMs MTEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a1au alNreOpandeckium crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue nuHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. Pelienue cucTeM JTMHENHBIX HEPABEHCTB C
onHo#l mepemeHHoi. KBaapaTHbie HepaBeHcTBa. ['paduueckas WHTEpIpeTalvs HEPABEHCTB U CHUCTEM
HEPABEHCTB C ABYMS [IEPEMEHHBIMU.

DyHKUUH

KBanparnunas dynkius, e€ rpaduk u cBoiictsa. [lapabona, KoopIuHATHI BEPIIUHBI TapadoIbl, OCh
CUMMETPUHU TTapa0OJIbI.

I'paduku pyskmmit: y =kx, y=kx + b, y=k/x, y=x3, y=x, y = |x| , # ux cBoiicraa.

Yucnosblie NOCIeN0BATETBHOCTH U IPOIrPECcCHH
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[londaTe 4YHUCIOBOW MOCJIEAOBATENLHOCTU. 3aJaHUE IOCIIEIOBATEILHOCTH  PEKYPPEHTHOU
dbopmyoit u popmyIoi n-ro dieHa.

Apudmernueckass M reomerpuyeckas nporpeccur. @OpMylibl #-TO 4YJeHa apu(MeTHdecKoil u
T€OMETPUYECKOU NTPOrPECCUM, CYMMBI IIEPBBIX 71 WICHOB.

W3o00paxkenne UiICHOB apu(pMETHYECKOW UM TEeOMETPUYECKOW MpOoTrpeccuii TOYKaMH Ha
KOOPAMHATHOM MJIOCKOCTH. JINHEMHBIN U 3KCTOHEHIIMATBHBIN pOCT. CII0XKHBIE MPOIEHTHI.

Cunyc, xocunyc, tanreic yriaoB oT 0 mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
@OopMyIIbI IPUBEICHUSA.

Pemrenne tpeyronbHukoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB. PellieHne npakTuieckux 3aaad
C UCIOJIB30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanme mompoowus. [1o100rMe COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BEIECHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUM OTPE3KOB CEKYILMX, TEOpEMa
0 KBaJ[paTe KacaTeJIbHOM.

Bekrop, nnuHa (MOJyab) BEKTOpPA, COHAIIPAaBIIEHHBIE BEKTOPBI, TPOTHUBOIMOJIOXKHO HAIpaBJIEHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIlEpalMu HaJ BeKTOpaMHu. PasznoxeHue
BEKTOpa M0 JIBYM HEKOJUIMHEapHbIM BekTopaM. KoopaumHatel BekTopa. CkalsipHOE NpOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JJIs1 HAX0XK/IEHUS JJIUH U YIJIOB.

JlexkapToBbl KOOpJAMHATHl Ha IUIOCKOCTH. YPaBHEHUS MNPSAMONl M OKPYXHOCTH B KOOpJAWHATAX,
IepeceyeHre OKpYKHOCTEN U IpsIMbIX. MeTOo 1 KOOpIMHAT U €ro MPUMEHEHHUE.

[IpaBunbHbIE MHOTOYrojbHUKHM. JlIMHA OKpyXHOCTH. ['pagycHass W paauaHHas Mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpyXHOocTel. [lnomans kpyra, cekTopa, CerMeHTa.

JIBUKEHHsI TJIOCKOCTH M BHYTPEHHUE CHMMETPUM (GUryp (dJI€MEHTAapHbIE IPEICTaBICHMUS).
[TapannensHbiii neperoc. [loBoporT.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

Crarucruka.
Tabnmuunoe w Tpaduyueckoe NpEnCTaBICHUE TAaHHBIX, CTOJIOYAThIE W KPYroBbIC TUATPAMMBI,

rpaduky, TpUMEHEHHEe AuarpaMMm U TpaduKOB A ONMHCAHMS 3aBUCUMOCTEH peabHBIX BEJIWYMH,
u3BieueHUe HHpopMau U3 Tabnui, auarpaMMm U rpadukoB. OnucaTelbHbIE CTaTUCTHYECKUE
MOKa3aTeay YHCIOBBIX HAa0OpOB: cpefHee apu(MeThyeckoe, MeAuaHa, HauOoJipllee W HaMMEHbIIEe
3HaueHusi. Mepbl paccenBaHUsS: pa3Mmax, IUCIEpCUss W CTaHAapTHoe oTkiIoHeHue.  CoydaiiHas
W3MEHUYUBOCTb. M3MEHUMBOCTH mpu u3MepeHusX.lIpumepsl ciydaiiHOW W3MeHUMBOCTH. Pernaromiue
npaBuiia. 3aKOHOMEPHOCTH B U3MEHYMBBIX BEJTMUHHAX.

Cayuaiinbie co0biTusl. CrnydaifHbIe ONBITHI (IKCTIEPUMEHTHI),
AJIEMEHTapHbIE ClydaiiHble COOBITUS (MCX0/IbI). BeposiTHOCTS U yacToTa. PO MaoBepOSITHBIX M IPAKTHYCCKH
JMOCTOBEPHBIX COOBITHH B Tpupoje © B oOmectBe. MoHera W wWrpajbHas KOCTh B  TEOPUHU
BeposiTHOCTe. BepOSATHOCTH  »rieMeHTapHbIX coObITUH. COOBITHS B CIy4alHBIX OSKCIIEPUMEHTaX U
ONMaronpusATCTBYIOIINE dJIEMEHTapHbIe COObITHA. BeposSTHOCTH ciaydailHbIX COOBITHH. ONBITHI C
PaBHOBO3MOXKHBIMH ~ DJIEMEHTapHBIMU  cOObITHUSIMU.  Kiaccumueckne  BEpOSTHOCTHBIE  OMBITBI  C
MCIO0JIb30BaHNEM MOHET, KyOukoB. IIpenctaBnenue cOOBITHI ¢ TOMOIIBIO AUATPAMM.

Oinepa. [IpoTBONOI0KHBIE COOBITHS, 00bETMHEHUE U NTepeceueHue coobITuil. [IpaBuiio cioxenus
BeposTHocTei. Ciywaiinblii BeIOOp. IlpeacraBienue skcrnepuMeHTa B BuJe jepeBa. HesaBucumbie
COOBITUS. YMHOXEHHME BEpOSATHOCTEH He3aBUCHMBIX coObITHH. IlocnenoBarenbHble HE3aBUCHMBbIE
ucnbiTanus. [IpeacraBiaenne o He3aBUCUMBIX COOBITHSX B KU3HU.

JjeMeHTbl KoMOuHaTopukm.I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u
cymMMapHas cTeneHb BepiuuH. IlpeacraBienue o cBszHocTH Tpada. Llenm u muximel. Ilytn B rpadax.
Oo6xox rpada (siinepos myth). [IpenctaBnenue 06 opueHTHpOBaHHOM rpade. Pemenue 3amad ¢ momMouibo
rpa¢os.

11



[IpaBuiio yMHOKEHHs, TepecTaHOBKH, (akropuan umcina. CodeTaHHS W YHUCIO COYECTAHUU.
@®opmyna uucina coueranuil. TpeyronpHuk I[lackans. OnbITel ¢ OONBIIMM YHCIOM PABHOBO3MOXKHBIX
AJIEMEHTAPHBIX COOBITUH. BbIuncIeHHE BEPOSTHOCTEH B OMBITaX C MPUMEHEHHEM KOMOWHATOPHBIX
dopmyn. Hcneitanus bepnymmm. Yemex u Heyhgada. BeposTHOCTH COOBITHH B CepHHM HCIBITAHHIA
bepuymu.

CayuaiiHble BeJJMYMHBI. 3HAKOMCTBO CO CIy4allHBIMU BEJIMYMHAMU Ha MIPUMEPaX KOHEUHBIX
JUCKPETHBIX CIIy4yalHbIX BEJIMUMH. Pacnipenenenue BeposiTHOCTEH. MaTeMaTnyeckoe 0KHuIaHue.
CaoiicTBa MaTeMaTuyeckoro oxuaanus. [lonsarue o 3akoHe 60bux yncen. Msmepenue BeposiTHOCTEH.
[IpumeHnenue 3aKoHa OOJIBIIMX YHUCEN B COLUOJIOTHH, CTPAXOBAaHUU, B 3paBOOXPaHEHUH, 00ECIIEUeHUN
0€30MMaCHOCTH HACEICHHSI B UPE3BbIUAHHBIX CHUTYAIUSX.

3. TemaTH4YecKoe MIAHUPOBAHNUE C YKA3aHHEM KOJHYECTBA YaCOB.
AJITEBPA
7 xiaac-102 yaca

Kuaace 7
Pazgen 2 Tembl - OcHOBHBIE BU/bI AeSITEJIbHOCTH
§ § o0yyaromuxcs ( Ha ypoBHe =
-~ = | YHHBEpCAJIbHBbIX ACHCTBH) w =
o ° = 2
] [~2] v = -5
= = 32 =
9 5} a4 = o
%) Q = 8 ~
= = R & =
= = = o
= =] O = S
= = C = &
1.Anrebpanu | 11 | YUncnoBblie BeIpaXeHUs 2 BbInoyHATE 31€MeHTapHble 3HaKoBo- | 1,5, 3
ecKue AnreOpandeckue BhIpaXKEHUS 1 CHMBOJIMYECKHE ACHUCTBUS: IPUMEHSTh
BBIPQKCHHUSI AnreOpanveckre paBeHCTBaA. 2 OyKkBbI [UIss 00O3HAYECHHA YMCEN, IJIs
DopMyIIHI. 3anucy OOIIMX YTBEPKIEHUI; COCTaB-
CaoiicTBa apr(METHUECKUX 2 AT OYKBEHHBIE  BBIDOKEHUS IO
NeHCTBUI YCIIOBUSIM,  3aJaHHbIM  CJIOBECHO,
ITpaBuIa pacKphITUS CKOOOK 2 peoOpa3oBHIBATH anredpandecKue
060G - I CYMMBI M TPOU3BEJICHUS (BBINOJIHATH
ODIHAIOMIMH YPOK IpUBEJCHUE TMOJOOHBIX ClIaraeMbiXx,
Kontposnbras pabora Nel I | packpertne  ckoGox,  ympomemwue
pou3BeieHui). BeuucisaTe yncinoBoe
3HaueHUE OYKBEHHOTO BBIPAKEHHUSI.
CoctaBasaTh (GOpMyIbl, BBIPAXKAIOUINE
3aBUCUMOCTH MEXKJYy BEJIMYMHAMH,
BBIYUCIISTh 1o dhopmynam.
JleMOHCTpHUPYIOT yMeHue 00001eHus
Y CHUCTEMAaTHU3allMu 3HAHUU [0 TeMaM
paznena «AnreOpanueckue
BBIPOKCHUSY.
2.YpaBHeHue | 8 | YpaBHEHHE U €r0 KOPHU 1 IIpoBouTH nokazarenbHbie | 1,3,4,
C OTHUM Pemenue ypaBHeHuii ¢ ontHuM | 2 pacCyXJI€HUsI O KOPHAX YPaBHCHHUSA C
HEU3BECTHBIM HEU3BECTHBIM, CBOJISAIINXCS K OIIOPOM HA OIpENEJIEHUE KOpH,
JINHENHBIM YUCJIOBBIE  CBOMCTBA  BBIPAKCHUM.
Pemenue 3a1a4 ¢ HOMOIIBIO 3 Pacnio3naBarh JMHEWHbIE YypaBHEHUSI.
yYpaBHEHUHI Peware  nuHENHBIE, a  TaKkxke
O0600warumiin YPOK 1 YpaBHEHHUSA, CBOIAIIUECSI K  HHUM.
Konrponsuas pabora Nel 1 Pemate mpocreiimme ypaBHEHHS C
HEU3BECTHBIM TMOJ] 3HAKOM MOIYJIS.
Pematp TEKCTOBbIE 3a/1a4u
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anreOpandeckum croco0oM:
MIEPEXOAUTH oT CJIOBECHOU
(GOpMYIHPOBKH YCIOBHS 3a1audl K
anreOpandeckod  MOJenu  MyTéM
COCTaBJICHUSI JIMHEHHOTO YpaBHEHWS,
pemiath  COCTAaBJICHHOE YpaBHCHHE;
UHTEPIPETHPOBATH pe3yJbTar.

JIeMOHCTPpHUPYIOT yMeHHe 0000IeHus
U CcUcreMaTu3sanuu 3HAaHUH II0 TEMaM

pasgena  «YpaBHEHHUS C  OJIHUM
HEU3BECTHEBIMY.
17 | Crenens ¢ HaTypalibHBIM ®opmynupoBarb,  3anuceiBath B | 4,3,6
Imokas3arejieM CHMBOJIMYECKOM dbopme i
CBolicTBa CTENCHH C 00OCHOBEIBAThL CBOMCTBA CTEICHH C
HaTypaJbHBIM MTOKa3aTeJIeM HaTypaJbHbIM MOKa3aTeJIeM;
Opnnounen. CtanapTHBIN IPUMEHATh CBOWMCTBA CTEIECHH IS
BUJIOJHOYICHA npeoOpazoBaHUs BBIPKEHUI 51
YMHOXEHHE 0THOWICHOB BBIYHCICHUN. BEITIOIHATL ASUCTBUS C
OJHOYJICHAMH M  MHOTIOYICHAMH.
MHorowienbt [IpuMeHATh  pasiudHble  (POPMBI
3.0qH04IEH lpuBenenne MoK0OHBIX CAMOKOHTPOJISI TP BBINOJHEHUH
bl U JICHOB peoOpa3oBaHuii BRIPAKCHHUI
MHOTOYJICHBI CnosxeHue 1 BEIYNTaHHE JleMoHCTpHUPYIOT yMeHHe 0000IeHus
MHOT'OYJICHOB A CHCTEMATH3allMM 3HAHWH [0 TeMaMm
VYMHOXEHHE MHOTOWIEHA Ha pasnena
OHOYJICH «OOHOYWIEHB 1 MHOTOWICHED).
YMHOKEHE MHOTOYJICHA Ha
MHOTOWIEH
Jenenue omgHOUIeHA U
MHOTOWIEHA Ha OTHOWIEH
O6o0marmuii ypox
Kontponbhas padorta No 3
17 | Beigecenue o0iiero JoxassiBaTh popMysbl cokpaménnoro | 1,2,5,7
MHOKHTENSA 3a CKOOKH YMHOXEHUS, TPUMEHATh HUX B
Crioco6 rpynmupoBKU npeoOpa3oBaHUAX  BBIPAKEHUH U
BBIYMCIICHUX. BrimoasaTs
dopmya pa3HOCTH
pasoKeHUe MHOT'OWIEHOB Ha
KBaJpaToOB
MHOXHUTEIM Pa3HbIMH  CIOCOOaMHU.
Ksagpar cymmel. KBanpar
BrImoHATE pasioKeHUE
pa3HOCTH
MHOTOWIEHOB Ha MHOXHUTEIH C
4. PaznoxeHu [IpuMeHeHre HECKOJIBKUX
MOMOIUIBI0 POpMYTT KyOa CyMMBI, KyOa
e croco00B Pa3IoKECHUS
pPa3HOCTH, CYMMBlI KyOOB, PpPa3HOCTH
MHOT'OYWIEHOB MHOT'OWIEHA Ha MHOYKHUTEIN
a 0606 — KyOoB. PemaTh ypaBHEeHUS, TPUMEHSIS
OOIIAIOIINHN YPOK .
MHOKHTCIH % IHaiom %'p Nod CBOMCTBO paBeHCTBa HYJIIO
[\

OHTPOJIbHAS paboTa N MIPOU3BE/ICHUS. [IpumeHsTH
pa3iauuHble  (GOPMBI  CAMOKOHTPOJIS
npu BBITIOJTHCHHH
npeoOpazoBanuii/leMOHCTPHUPYIOT
yMEHUEe 000011eHus u
CHCTEMAaTH3allid 3HaHWi II0 TeMaM
paznena «Pa3nokeHMe MHOTOWIEHA
Ha MHOXKHUTCIIN.

19 | AnrebOpanueckas IpooOb. ®opMyIUpoBaTh OCHOBHOE CBOMCTBO | 2,3,5
5.Anrebpany p P PVYITHP 7

eckue apoou

Coxkpatienue qpooei.

[TpuBenenue apobeii k

areOpanyeckoi ApoOM U MPUMEHSThH
ero Uisi TpeoOpazoBaHus JIpoOeit.
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0011eMy 3HaAMEHATEIIO

Cio)xeHne U BBIYUTAaHHE
AunreOpandeckux apooeit

YMHOXEHUE U JCIICHUE
anreOpandeckux aApooei

CoBMeCTHEBIE AEUCTBUA HA
asreOpandeckuMu ApoOsMu

O6o006maromuil ypok

KonTtponsHas padora Ne 5

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

JpoOb. Pemarp ypaBHEHHUS,
CBOJAIIMECS K JIMHEHUHBIM c
JIpOOHBIMH ko3 punmentamu.

BpINONHATE COBMECTHBIE  JIEUCTBHUS
HaJI BRIPOKCHUSMU, COJICPKAIITUMHA
anredpandeckue Ipoou.
JIeMOHCTPHUPYIOT yMeHHEe 0000IeHus
U CHUCTEMATH3allMHd 3HAHUK TI0 TeMaM
paznena

«AnreOpanueckue qpoom».

6.JIuneiinasa

byHKIUS 1
ee rpaduk

11

[IpssMmoyronpHascucremMa
KOOPAMHAT HAIUIOCKOCTH

OyHKIMSA

Oynkuus y = kx u e€ rpadux

JluneitHast yHKIUS U €€
rpaduk

OO6o0maromuii ypox.

KonTtponsnas padorta Ne 6

Boruncnare  3HaueHus — QyHKUUH,
3a/IaHHBIX bopmynamu (npu
HEO0OXOINMMOCTH HUCIIOJIB30BaTh
KaJIbKYJISITOP); COCTaBIISATH TaOJIMIIBI
3HaueHud QyHkuud. CTpouTh 10
TOYKaM rpaduxu (GYHKUINH.
OnuceiBaTh CBOWMCTBA (yHKIMM Ha
OCHOBE ed rpaduIecKoro
MpEJICTaBICHHUS. Mo ienupoBatb
peayibHbIE 3aBUCUMOCTH, BbIPayKaeMble
JUHEHHOW (YHKIHMEH, C TMOMOIIBIO
bopmyn u
rpaduxoB.MHTEpnpeTHpPOBATH

rpaguky  peajbHBIX 3aBUCHUMOCTEH.
Hcnonb3oBath (yHKIMOHATIBHYIO
CUMBOJIUKYIJIS 3anucu
pa3zHoOOpa3HbIX (PAKTOB, CBSA3aHHBIX C
TUHEHHON (PyHKIHMEH, oboraimiast OmbIT
BBITIOJTHEHHS 3HAKOBO-CUMBOJIMUYECKUX

JEUCTBUM. Crpoutb peueBbie
KOHCTPYKITUU CHUCTIOJIb30BaHUEM
(GyHKIHMOHATBLHOM TEPMHUHOJIOTHH.
Hcnonb3oBath KOMIIBIOTEPHBIE
OporpaMMbl Ui KCCIIEIOBaHHS
MOJIOXKEHUS Ha KOOPJIMHATHOMU

IIJIOCKOCTH rpaguka JIMHEWHOU
(GYHKIIUHM B 3aBUCHUMOCTH OT 3HAYEHUH
K03 UITUEHTOB, BXOISIIINX B
dopmyny. PacrnosznaBath JUHEHHYIO
¢ynkiuto. [Toka3piBaTh cCXeMaTHUYECKU
HOJIOKEHHE Ha KOOPAMHATHOM
IUIOCKOCTH rpaukoB GyHKUIUH BUAA y
= kx, y = kx + b B 3aBUCUMOCTH OT
3HaYeHUH K03(h(HUITMEHTOB, BXOIAIINX
B (opmynsl.  Crpouth  rpaduk
¢ynkiun y = | X |. Crpouts rpapux

1,6,7
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JMHEWHOW (DYHKLMHU; OMUCHIBATH €r0
ceoiictBa. Pacmno3HaBare mpsamMyr0 u
o0OpaTtHyto IPONOPIHOHAIEHBIC
3aBUCUMOCTH. Pematb  TEKCTOBBIE
3aJaud  Ha TpSAMyI0 U 00OpaTHyIO
IPONOPLHOHAJIBHBIE 3aBUCUMOCTU (B
TOM YHCJIE C KOHTEKCTOM U3 CMEXHBIX
JWCLUILINH, U3 peabHON KU3HU)

7. CucteMsbl

JBYX
YpaBHEHUH ¢
IBYMS
HEN3BECTHBIM
u

13

YpaBHEHHE NEPBON CTENEHU
C IByMsI HEU3BECTHBIMH.
CucremMbl ypaBHEHUH

Cnoco0 1oACTaHOBKHA

Crioco0 ciioxeHus

(O8]

I'padmueckuit croco6
penieHust CUCTEM YpaBHEHUIN

Pemrenue 3agad ¢ IIOMOIILIO
CUCTEM YpaBHEHUH

O6006maromuit ypok

KonTpomnbnas pabota No7

Onpenenstsh, ABISETCS JIM Napa YUCET
pELICHUEM JIaHHOTO YypaBHEHHS C
JBYMsI HEU3BECTHBIMHU; IPHUBOJIUTH
IIpUMEPBl  PELICHUM YpaBHEHUH C
IByMst  HeusBecTHbIMU.  CTpouTh
rpaguky  ypaBHEHMH C  JByMs
HEU3BECTHBIMH, yKa3aHHBIX B
COJIEp)KAHNH. Haxonuts enble
pelIeHUs] CUCTEM YPaBHEHUU C JIByMsI
HEW3BECTHBIMU  MyTéM  mepedopa.
Pemrate cuctemel ABYyX ypaBHEHUH
epBOi CTEIEHU c JIBYMs
HEU3BECTHbIMH. Pemate TeKCTOBbIE
3a1auM, aiaredp.Mojenbl0  KOTOPBIX
ABIIIETCS  ypaBHEHUE C  JIByMs
HEU3BECTHBIMHU: MepPexXouTh  OT
CJIOBECHON (POPMYIUPOBKH YCIOBUS
3aJaud K anreOpanyeckod Mojaenu
yTEM COCTaBJICHUS CUCTEMBI
YpPaBHEHUH; pemaTh COCTaBICHHYIO
CHUCTEMY YpaBHEHUH;
WHTEPIPETUPOBATH pe3ynbTar.
Konctpyuposarh peyeBbie
BBICKA3bIBAHUS, HKBHUBAJIECHTHBIEC JIPYT
Ipyry, C HCIOJb30BaHUEM anredp.u
reomeTrp.  A3bIKOB.  Mcmonb3oBatrh
(GYHKIIMOHATIBHO- rpadguieckue
NpPEACTABICHUS I peuieHuss |
MCCJIEI0BAHUS] YPABHEHHUI U CUCTEM

2,4,8

8.27eMeHThI
KOMOHMHATOP
UKU

Paznuynbie koMOMHALIUY U3
TPEX BJIEMEHTOB

Tabnuia BApuaHToOB U
MIPaBUJIO IPOU3BEACHUS

IToacuér BapuaHTOB C
MTOMOIIIBIO TpadoB

O6o06maromuit ypok

BbImonHsTh nepedop BCEX
BO3MOJKHBIX BapHaHTOB TSt
nepecuéra 00ObEKTOB MM KOMOMHAIUIA
00bekTOB.  [IpuMeHsATH  MpaBUIIO
KOMOWHATOPHOTO ~ YMHOXXCHHUS  JUIS
peleHHs 3a/1a4 Ha HAXOXKJICHHUE YHCiIa
00BEKTOB, BapHaHTOB WIN
KOMOHMHAITHI (muaronammu
MHOT'OYT'OJIbHUKA, PYKOIOXKATHS,
YHCIO0 KOJOB, MH(POB, maposjei u T.
n.). [logcunThIBaTh YUCIIO BapUaHTOB
¢ moMouIpo rpagon

1,6,7

K.p
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8 kiacc — 136 yacos

Kuaace 8
Paznen Tembl OcHoBHbBIE BUBI 1eSITEJILHOCTH =
o0yuawiuxcs ( HA ypoBHe = % =
2 2 | yHHBepCAIbHBIX JAeHCTBHIA) ° = 5 §
S 5 =
5] 5] T A E o)
g ¢ 2 gs= S
g g = =
S S 3 S§2¢%
= = = C =@ x
1.HepaBenctBa | 21 IlonoxxurensHele U 2 CpaBHHUBaTH u YHOPSA0YNBATH 1,7, 8
OTPUIIATEIILHBIC YHCIIA panroHaIbHbIE Yyuca.
HucnoBble HEpABEHCTBA 1 @opMyJIUpOBaTh CBOMCTBA YHMCIOBBIX
OcHoBHbIE CBOMCTBA 2 HEPaBEHCTB, WUIIOCTPUPOBATh UX Ha
YHCIIOBBIX HEPABEHCTB KOOPJAMHATHOM MPSAMOM, IOKa3bIBaTh
CrnoxeHne 1 yMHOKEHHE 1 asnreOpandecku. [IpuMeHsATs cBOMCTBA
HEPaBEHCTB HEPAaBCHCTB B XOJ€ PCHICHUA 3aaad.
CTporHe Y HECTPOTHE 2 Pacmiosnasars JIMHEHHEIE
HEPAaBEHCTBA HECPAaBCHCTBA, YpaBHCHHUA n
HepaBeHCTBa C OJTHUM 2 HECPaABCHCTBA, B TOM qucie
HEHN3BECTHEIM coJepXKallue  HEW3BECTHBIE IO
PeleHie HepaBeHCTB 3 3HaKOM Mmonayia. Pemate JmHeIEIHBIe
CHCTeMbl HEPABEHCTB C 1 HEpPaBEHCTBA, CHUCTEMBI JIMHEHHBIX
OJTHIM HEH3BECTHBIM. HEPaBEHCTB, B TOM YHCIIe
YHCIIOBBIE TPOMEKYTKH colepXalue  HEU3BECTHbIE  TMOJ
PeleHne CHCTEMHEPABEHCTB SHaKOM  MOZyJUSL. HCHOHBO‘E‘Z‘TB B
MACBMEHHOM MaTeMaTH4eCKON peun
Monyns =ucna. YpaBHEHHS 2 0003HavYCHHS " rpadguveckue
1 HCpaBCHCTBA, M300paXKEeHNsI YHCIIOBBIX MHOMKECTB,
CONCPKAIIHC MvOI[y.]'IB TEOPETHKO- MHO>KECTBEHHYIO
O6o0maromuii ypox 1 CHMBOITHKY
Kontponbras padora Ne 1 1
2.ITpubnuxenn | 18 | [IpubnurkeHHbIC 3HAYCHUS 2 Haxoauts, aHaJIMU3UPOBATh, 2,3.5,
BIEBBIYHCIICHUS BennuuH. [lorpemHocts COIIOCTABJIATh YHUCJIOBBIE
PUOTKEHUS. XapaKTEPUCTHKU 00BEKTOB
OneHKa NOrpenHoCTr 2 oKkpyxaromero Mmupa. Hcnonb3zoBaTh
OxkpyrieHue ymucen 1 pasHble (hopMbI 3aIuCcH
OTtHocuTenbHas 2 OpuOIMKEHHBIX —3HAYCHHM; JIeNnaTh
[OrPEIIHOCTh BBIBOJIBI O TOYHOCTH MPUOIHMKEHUS 110
HpaKTI/I‘IeCKI/Ie HpI/IéMbI 4 UX 3alucy. BBINOJIHATH BBIYUCICHUS C
[TpuGIMKEHHBIX BBIYMCICHUN pealbHIMU TaHHBIMU.
[Ipocreiime BeIYMCTIEHUS 1 BbInonHATh  NPUKUAKY H OHCHKVY
HA MUKPOKAJIbKYJISTOPE pe3yNbTaTOB BBIYMCIICHUM.
JleiicTBHS HA/l YHCIaMH, 2 Ucnonwp3oBarh  3amMch  4ucen B
3alMCaHHBIMM B CTaHIAPTHOM CTaHAapTHOM BHUAC I BBIPAKCHUA
BHJIE pa3MepoB OOBEKTOB, JUIUTEIHHOCTHU
Beraucnenns Ha 1 IIpOLECCOB B OKpYKaloIEM  MHDE.
MUKDPOKAIBKYISTOPE CpaBHMBaTh uMcIa U  BEIUYMHBL,
CTeIIeHH YHCIa, OGPATHOTO 3allUCaHHbIE  C  HUCIOJIb30BaHUEM
JIAHHOMY crenieHd 10. BbIMONMHATH BBIYUCICHUS
TToCIe10BATEIbHOE 1 Ha MUKPOKAJIbKYJISTOPE MPHU PELICHUU
BBIIOJIHEHHE OTepauyii Ha 3ajad U3 CMEXHBIX JMCUMILIAH M
MIKPOKAJIBKYJISATOPE peanbHOM 1eHCTBUTEIBHOCTH
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O6o06maromuil ypok

KonTtponsnast padota Ne 2

3.KBagparnsie
KOPHH

15

ApupmeTrnuecKuiiKBapaTHBI
11 KOpEHb

JlelicTBUTENbHBIC YMCTIA

KBagpartHblii KOpeHb U3
CTEIICHU

KBagpartHslii KOpeHb U3
IIPOU3BEICHUS

KBagpartHslii KOpeHb U3
npobu

O6006maromuit ypok

Kontponbnas padora Ne 3

[IpuBoguTh IIPUMEPBHL
UPPALMOHATILHBIX YUCEIT,
pacro3HaBaTh ~ palMOHAIbHBIE U
UppanroHaIbHbIE YHCIa; U300paXKaTh
yucia TOYKAMHU KOOPJAUHATHOU
npsiMmoii.  OmnuceIBaTb ~ MHOKECTBO
JNEUCTBUTEIBHBIX qUCeIl.
Hcnons3oBath B MMHUCbMEHHOU
MaTeMaTHYeCKON pedn 0003HAYCHUS U
rpaduyueckue U300paXKEHUS YMCIOBBIX
MHOECTB, TEOPETUKO-
MHOECTBEHHYIO CHUMBOJIUKY.
Jloka3bIBaTh CBOCTRBA
apuMeTUIECKUX

KBaJIPAaTHBIX KOPHEW; TPUMEHSATh UX K
npeoOpazoBaHUIO BBIpAKEHUH.
DopMynHpoOBaThH oIpeeicHue
MOHSATUA  TOXJECTBA,  MPUBOJUTH
NpUMEPBl  PA3JIMYHBIX  TOXKJECTB.
BpruncnsaTe 3HaYeHUA  BBIPAYKECHMUI,
coliepXKaluXx KBaJpaTHbIE KOPHHU;
BBIpAXXaTh TepeMeHHbIE u3
TEOMETPUYECKHX W (Pu3MUecKux
dbopMyn, cojaep)KaluX KBaJpaTHBIC
KOPHH. Haxomuts 3HAYEHUs
KBaJIpaTHBIX  KOpHEH, TOYHBIE U
NpUOIKEHHBIE, TIPU HEOOXO0IUMOCTH
UCIIOJIb3YSl KaJbKYJSATOP; BBIYUCIATH
3HAYEHHUS] BBIPAXKEHUH, COAEpKAIIUX
KBaJpaTHble KOpHU. lcnoms3oBaTh
KBaJ[paTHbIE KOPHU TpU  3alUCU
BeIpakeHU U (opmyn. OleHuBaTh
KBaJIpaTHbIE KOPHU IIEJBIMU YHCIAMU
u JECSITUUHBIMU IpoosiMu;
CpaBHHUBATh u yIOPSII0YUBATD
palroHaIbHbIe qucna u
UppalMoOHaNIbHbIe,  3allUCaHHBIE  C
MOMOIIBI0  KBAJAPATHBIX  KOpHEH.
[IpuMeHsSTh TEOpeMy O COOTHOILIECHUU
CpeaHero apuMeTUIecKoro u
CpeIHero TEOMETPHUECKOTO
MOJIOKUTEIbHBIX YHcen. MckmouaTh
MPPALMOHATIBHOCTh U3 3HAaMEHATels
npobu

6.8

4.KBagpaTHsble
ypaBHEHUS

28

KBanpatHoe ypaBHeHUE U
€ro KOpHH

HenomnHble kBaspaTHble
ypaBHEHUS

MetoA BeIACICHHUS IIOJTHOTO
KBaJpara

Pewrenue kBagpaTHbIX
ypaBHEHUH

IIpoBoauTs JI0Ka3aTelIbHbIE
pacCyXJIeHUs O KOPHAX YpaBHEHHSA C
OIIOpPOM HA OIpENEICHUE KOpHI,
YHCJIOBbIE u (bYHKIIMOHATIBHbBIE
CBOMCTBA BBIPaKCHUM.
Pacnio3snaBaTbTHIIBI KBaJIpaTHBIX
ypaBHeHul. Pemate  KkBagpaTHbIe
yYpaBHEHUs, a TaKXKe YpaBHEHUS,

4,6,7
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[IpuBenéHHOE KBagpaTHOE 2 CBOJSIIIMECS K HHUM; pPEIIaTh JPOOHO-
ypaBHeHnue. Teopema Buera. panroOHaIbHbIE YpaBHEHMUH,
VYpaBHeHus1, cCBOsIIUEC K 4 CBOJSIILIMECS K KBaJPATHBIM.
KBaJJPaTHBIM [IpumensTs npu peleHnn
Pemrenue 3a7a4 ¢ IoOMOIIBIO 4 KBaJApPaTHOTO YPAaBHCHU METOJ
KBaJPATHBIX YpaBHEHUM pa3lioKEHUsT HAa MHOXXHUTEIH, METO]
Pemienue HpOCTeﬁmI/IX 2 BBIHECCHUI IIOJIHOTO KBaJpara,
CHCTEM, COJIEpIKAIINX bopmymy KOpHEH KBaJIPATHOTO
YpaBHCHUEC BTopoﬁ CTCIICHU YpaBHCHUA, (bOpMyJIy YETHOIO
Pasnmuunbie ciocoObl 3 BTOPOro  kod(pduuuenra, Qopmyiy
peLIeHus CUCTEM ypaBHeHI/Iﬁ KOpHeI;'I HpI/IBeI[éHHOFO KBaaApaTHOI'O
PeleHne 33134 C TIOMOIIHIO D) ypaBHEHUSI. PacmaszBaTb" Ha
CHCTEM ypaBHEHMIA MHOXUTEIM KBAAPATHBIA TPEXUJICH.
HccnenoBaTe KBagpaTHBIE ypaBHEHUS
O6o61maromuii ypox 1 o JUCKPUMHHAHTY u
KonTpossHas padora Ne 4 1 koapunueHTam. Pemars TeKCTOBbIE
3a/1a4d  aNreOpandeckuM CrocoooM:
MEePEXOAUTh oT CJIIOBECHOU
GOpPMYITMPOBKUA YCIOBHS 3a7aud K
anreOpandeckol  MoJeNu  MyTEéM
COCTaBJICHUS  ypaBHEHUS; pemiaTh
COCTaBJIEHHOE ypaBHEHUE;
WHTEPIPETHUPOBATH pe3ynbTar.
Pemrate cucremsl ABYX YpaBHEHHH ¢
JIBYMSI HEW3BECTHBIMH, COJEPIKAIINX
YpaBHEHHE BTOPOU CTEIICHH.

17 | OnpenenennexkBagpaTUUHOI 1 Beruucnsate  3HadeHWs  QYHKIUH, 2,1,5
DYHKIHH 3aJaHHbIX GopMynaMu y = X2, y =
DyHKIWS y = X> D) ax2, y= ax2 + bx + c¢ (mpu
DyHKis y = ax® 3 HE00X0MMOCTH HCII0JIb30BATh
Dy y — ax’ - bx + ¢ 1 KanLKyn;fTop); COCTABIIATH TaOTHITBI

3HaueHnil Qynkuui. CTpouTh 10

Hoctpoenue rpaduka 4 TOYKaM rpaduku (byHKIHIHA.

KBaJIPATHYHOM (PYHKIIMH OnuceiBaTh CBOMCTBA (yHKIMM Ha

O6o0maromuii ypok 2 OoCHOBeeé rpaduueckoro

Kountponsnas padora Ne 5 1 npeacrapieHuss.  MuTeprperupoBarh

rpauky peajgbHBIX 3aBUCHUMOCTEH.

Hcnonb3oBath (yHKIMOHATIBHYIO

CUMBOJIMKY JJIs  3allUCH  Pa3Ho

5 Kpaapatnusas 00pa3HBIX (IjaKTOB, CBA3AHHBIX  C
(byHKIIA KBaJIpaTUYHOM (QyHKIMEH, oOorarias
OTIBIT BBITIOJTHEHUS 3HAKOBO-

CUMBOJIMYECKUX JehcTBU. CTpOUThH

peueBbie KOHCTPYKIIUHU c

UCIIONIb30BaHNUEM  (PYHKIIMOHAILHOMN

TEPMUHOJIOTHH. [Toka3bIBaTh

CXeMaTH4ECKU MOJIOKEHUE Ha

KOOPAWHATHON IJIOCKOCTH TIpaUKOB
byHkumiit BUuma y = x2, y = ax2, y =
ax2 + ¢, y = ax2+ bx + ¢ B
3aBHCHMOCTHU oT 3HaYeHUH
K03 UIIUEHTOB a, b, ¢, BXOIAMIUX B
dopmynbl. CTpouTh rpapux
KBaJPaTUYHON (DYHKIMHU; OMHUCHIBATH
CBOICTBa ¢ynkuuu(Bo3pacTaHue,

18




yObIBaHUE, HauOOIbIIIee, HANMEHBIIIEE
3HAuUEHUs). Crpouts rpadux
KBaJIpaTUYHOMN GbyHKIIN c
NPUMEHEHHEM JIBI)KCHUH TpauKoB,
PAaCTsKEHHUM U CKATUM.

6.KBanparhsle
HEPaBEHCTBA

13

KBagparHoe HepaBeHCTBO U
€ro peleHue

Pemenue kBanpaTHoro
HEPaBEHCTBA C TIOMOIIBIO
rpaduka KBaapaTHIHON

GbyHKITIT

Mertox UHTEPBAJIOB

O6006maromuit ypok

KonTponsnas pabora Ne 6

[IpuMeHATH CBOMCTBA HEPAaBEHCTB B
X0J€ pelieHus 3agad. PacriozHaBarh
KBaJIpaTHHIC HEPABEHCTBA.

Pemate  kBajpaTHbIE HEpPaBEHCTBA,
UCIIOJb3YA rpaduueckue
npeactaBieHus. [IpuMeHsTh MeTon
WHTEPBAJIOB npu peleHnn
KBaJPATHBIX HEPaBEHCTB u
MPOCTEHIINX JAPOOHO- palMOHATBHBIX
HEPaBEHCTB, CBOJISTIIMXCS K
KBaJpaTHBIM. Uccnenosath
KBaJpaTUYHYIO0 (QYHKIUIO y = ax2 +
bx + ¢ B 3aBUCHUMOCTH OT 3HAUYCHUU
ko3¢ duueHToB a, b u c.

3,8,7

7. BeposATHOCTD
U CTaTHCTHKA

20

[IpencraBnenue qaHHBIX

[Ipencrasienue MaHHBIX B BHJE TaOIUII,
auarpamM, — rpaduxos. 3amonHeHne
TaOJHII, YTEHHE U MOCTPOCHUE JUarpamMmm
(cTONOMKOBBIX (cTonGuaThIx) u
KpyroBbix). UTeHne rpaduKoB peambHBIX
nporieccoB. V3eneyenue nadopmanum u3
JuarpaMM M TaOJMl, HCIOJIb30BaHHUE HU
MHTEpIIpETalysl JaHHBIX

1,6

OmnuncarenbHas CTaTUCTHKA

OrnucarenbHasi CTaTUCTHKA: CpeaHEe
apudmeTrnyeckoe, MeauaHa, pa3Max,
HauOoJIbllIee U HAUMEHbIIIee 3HAYCHHS
Habopa 4MCIOBBIX AaHHBIX. [Ipumepsl
CIy4ailHOM U3MEHYUBOCTH.

6,7

Cny4aliHasi UBMEHUYMBOCTh

CrnydailHbId SKCIIEPUMEHT (OTIBIT)
cinydaitHoe coObiTHe. BeposTHOCTh U
yactota. Poiib MallOBEpOSITHBIX U
MPAKTHYECKU JIOCTOBEPHBIX COOBITUI
B IpUpoje U B oOmiectBe. MoHeTa u
urpajgbHas KOCTh B TEOpuun
BEPOSITHOCTEH.

=

5,7

Benenue B Teoputo rpadon

I'pad, Bepmmna, pedpo. CreneHp
BepiiuHbl. Yucio pédep u cymmapHas
crenieHb BepmnH. IlpencraBinenue o
cBs3HocTH rpada. llemn u 1MKIBL
[Tyt B rpagdax. OO0xox rpada
(otinepoB myth). [lpencraBmenue 006
opueHTUpoBaHHOM rpade. Pemenue
3aJa4 ¢ MoMoUIbIo rpados.

4,5

BepostHoCTh U yacToTa
CIIy4aifHOTO COOBITUS

Crny4altHble OTIBITHI (KCIIEPUMEHTHI ),
JJNIEMEHTapHbIE CIydailHble COOBITUS
(ucxompl). BepositHocTs 1 yacrora. Ponb
MaJIOBEPOSITHBIX u MPaKTUYECKU
JIOCTOBEPHBIX COOBITHII B TIPUPOJIE U B

1,4,7
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O6H.[CCTB€. Mosera u urpajibHasi KOCTb B
TEOPUU BeposiTHOcTel. BeposiTHOCTH
dIIeMEHTapHBIX COObITUN. COOBITHS B
CIIy4alHbIX JKCIIEPUMEHTAaX u
0JIaroNpUATCTBYIOLIUE 3JIEMEHTapHbIE
coObiTusl. BeposTHOCTH  CitydaitHBIX

COOBITHIA. OnBITHI c
PaBHOBO3MOXKHBIMH ~ 3JICMCHTAPHBIMU
COOBITHSIMH. Knaccuuaeckue
BEPOSITHOCTHBIC OIIBITHI c

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

8.IloBTOpEeHUeE.

HepasenctBa, kBajpaTHbie
HEPaBEHCTBA

CpaBHUBaTH u YIOPSAI0YHBATH
paloHaIbHbIE YHUCIa.
@opMyJIUpOBaTh CBOMCTBA YHCIOBBIX
HEpPABEHCTB, WJUIIOCTPUPOBATH WX HA
KOOPJAWHATHOW MPSIMOM, JOKa3bIBaTh
anredpandecku. [IpuMeHaTs cBoicTBa
HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.

KBagparHsle kopHU

[IpuBOoIuTH IIPUMEPHI
UPPALMOHATILHBIX YHCET,;

pacmo3HaBaThb  palMOHAJIbHBIE U
UppalMOHANIbHBIE YHUCIA; U300paXkaTh
qucia TOUKaMHU KOOPAMHATHOMN
npssmMoii.  OnuChIBaTh ~ MHOXKECTBO
JEVCTBUTENIBHBIX YUCEI.

KBanpaTHbie ypaBHEHUS

[TpoBoauTH JOKa3aTelIbHbIE
paccyXJeHUS O KOPHSIX ypaBHEHHUS C

1,2,3,7

Nrorossiii .

aueT. OTIOpOM Ha  OIpeAesieHHe  KOpHS,
YHCIIOBBIE u (byHKIMOHATbHBIE
CBOICTBa BBIPAYKCHUIA.
Pacno3naBaThTHUIIBI KBaJIpaTHBIX
ypaBHeHMH. Pemare  kBagpaTHbIC
ypaBHEHHUs, a TaKke ypaBHEHUS,
CBOJSILMECS K HUM; pelarb JpoOHO-
palnyoHaibHbIe ypaBHEHUS,
CBOJSIIIIUECS K KBaJIPaTHBIM.
[IpumensTs npu peleHun
KBAJIpaTHOTO  YpaBHEHHUS  METOJ
pa3’oXKEHUS HAa MHOXXUTEIH, METO]
BBIHECEHHUS MIOJTHOTO KBaJlpara,
bopmyny KOpHEH KBaJpaTHOTO
yYpaBHEHUS, bopmyny 4ETHOTO
BTOpOro ko3 duiuenra, Qopmyny
KOpHEH MNPUBEAEHHOIO KBAJAPATHOTO
ypaBHEHUs

K.p

9 kuacc -136 yacos
Kuacc 9
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Pa3gen

KoaundecTBO

IHacnD

Tempbl

KoauuecTtBo

NI CCND

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

v

OCHOBHbBIE
HANpABJICHUS
BOCIIMTATEIbHOM

IToBTOpEHUE
Kypca anreopsl
8 kiacca

HepasencrtBa, kBagpaTHbie
HEpaBEHCTBA

CpaBHuBaTh u YIOPSA0YUBATh
panroHaIbHbIE 4yucCIna.
®opMyJIUpOBaTh CBOMCTBA YHUCIOBBIX
HEPaBEHCTB, WLIIOCTPUPOBATh UX Ha
KOOPJMHATHON IIPSIMOM, JIOKa3bIBaTh
anredpandecku. [IpuMeHsaTs cBoiicTBa
HEPaBEHCTB B XOJI€ pelICHUs 3a/1a4.

—_
=~
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KBagparusle kopHU

[IpuBoauTH IIPUMEPBHI
UPPALMOHAIILHBIX YHCET;

pacmo3HaBaThb  palMOHAJIbHBIE U
UppalMOHANIbHBIE YUCIA; U300paXkaTh
qucia TOYKaMH KOOpJMHATHOM
npssMoii.  OmnucelBaTb  MHOYKECTBO
JEHCTBUTENbHBIX YHCETI.

6,8

10

KBanpaTHbie ypaBHEeHUS

[IpoBOoAMTH JIOKa3aTelIbHbIC
pacCcyXJIeHHusl O KOPHSX YpaBHEHUS C
OMOPOM HA OMNpENETeHUEe KOpHS,
YUCJIOBBIC u (hyHKITMOHATIBHBIE
CBOICTBa BBIPAYKECHUIA.
Pacno3naBaThTHIIBI KBaJIpaTHBIX
ypaBHeHMH. Pemare  KBagpaTHbIE
ypaBHEHHUS, a TaKXke ypaBHEHUS,
CBOJSILMECS K HUM; pemiarb JpoOHO-
paloHaIbHbIE ypaBHEHUS,
CBOJSIIIIUECS K KBaJIPaTHBIM.
[TpumeHsTH npu pelieHun
KBaJIpaTHOTO  YpaBHEHUS  METOJ
pa3jIoXKEHUs Ha MHOXUTEIH, METOJ
BBIHECEHUS MIOJIHOTO KBaJpara,
bopmyny KOpHei KBaJIpaTHOTO
ypaBHEHUS, bopmyny 4ETHOTO
BTOpOoro Kod(pduuuenta, dopmyay
KOpHEH NpuUBEIEHHOTO KBAJIPAaTHOTO
ypaBHEHUs

4,6,7

Crenessb ¢
palOHaIbHBI
M IOKazaTeyieM

CreneHs ¢ O CJIbIM
II0Ka3aTCiICM

ApupmeTrrueckuii KOpeHb
HaTypaJbHOM CTENEHU

20

CBolicTBa
apuMeTHIeCcCKOoTro KOpHS

Crernens ¢ pallnOHAJIbHBIM
ITOKa3aTCJICM

Bo3sBenenune B creneHn
YUCJIOBOTO HEPABEHCTBA

KonTtponeHas padota Ne 1

CpaBHuBath u YIOPSII0YUBATh
CTEIEHU C LEJIBIMU U PALlMOHAJIBHBIMU
[IOKa3aTeNsIMU, BBIIIOJIHATD
BBIYUCIICHUS  C  PalMOHAJIBHBIMU
YUCJIAMH,  BBIYUCIATH  3HAYEHUs
CTENEHEH C LENbIM II0Ka3aTeleM.
DopMynupoBaTh ompeneneHue
apu(pMeTHYECKOT0o KOpH:
HaTypaJbHOM CTEIIEHM U3 4HCIA.
Borancnare npubnmkEHHbIE 3HAUCHUS
KOpHEH, UCIIOJIBb3Ys pu
HE00X0TMMOCTH KaJIBKYJISTOD;
IIPOBOJIUTH OLICHKY KOpHEH.
[IpumensaTs CBOMCTBA
apu(MeTHYECKOTo KOpHs JUISt

1,2,3
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npeoOpa3oBaHUs BBIPYKEHUM.
@opMynupoBaTh ONpEAETICHUE KOPHS
TpeTheil CTENEeHN; HAXOAUTh 3HAUYCHUS
KyOndeckux KOpHEH, pu
HE00X0IMMOCTH UCTIOJB3Ys
KanbKynsaTop. MccimenoBate CBOMCTBA
KyOHn4ecKkoro KODHS, IIPOBOIA
YHCIIOBEIC IKCTIEPUMEHTHI c
UCTIOJIb30BaHUEM KaJbKYJIATOPA,
KoMmIbioTepa. Bo3BoauTh YHCIOBOE
HEPaBEHCTBO C  MOJOXHUTEIHHBIMH
JIEBOM M NpPaBOM YacTbl0 B CTEICHbD.
CpaBHHMBAaTh CTENEHH C Pa3HBIMH

OCHOBAHUSIMH u PaBHBIMH
MIOKa3aTeJISIMU. PopMyIHpOBATH
OTIpecIIEHUE CTCTICHH c
palrOHAIbHBIM IIOKa3aTeseM,

IIPUMEHATh  CBOMCTBA CTENEHU C
palMOHAJIBHBIM  IIOKA3aTeJeM  IIpH
BBIYMCIICHUSIX

Crenennas
byHKIHS

19

OO6nactb onpeaeseHus
(GYHKIHH.

Bo3spacranue u yosiBaHue
(yHKIMH.

YETHOCTE U HEYETHOCTE
byHKINN.

OyHKIUAY = ;h

HepaBeHnctBa u ypaBHEeHu,
coJieprKallie cTeneHb

O6o0maromuii ypok

KontponpHas padorta Ne2

Boruncnare  3HaueHus — QyHKUUH,
3a/IaHHBIX bopmynamu (npu
HEO0OXOINMMOCTH HUCII0JIb30BaTh
KaJIbKYJISITOP); COCTaBIISATH TaOJIMIIBI
3HaueHu# ¢yHkuil. opmynuposaTh
onpenenenue (yHknuu. CTpOUTH IO
TOYKaM rpaduku (hyHKITU.
OnuceiBaTh CBOMCTBA (PyHKIMH Ha
OCHOBE ed rpaduIecKoro
MIPEICTABJICHUS (obmacTh
OTIpe/IeNIeHUs], MHOXKECTBO 3HAUCHUM,
MPOMEXKYTKU 3HAKOTOCTOSIHCTBA,
4ETHOCTh, HEYETHOCTh, BO3paCTaHUE,
yObIBaHHE, HanOOJIbIIICEe, HAUMEHBIIICE

3HAYCHUS). WNurepnperupoBaTh
rpauky peajbHBIX 3aBUCHUMOCTEH.
Hcnonb3oBath (bYHKIHOHATBHYIO
CUMBOJIUKY TUIS 3amnucu

pPa3HOOOpa3HBIX (AaKTOB, CBA3AHHBIX C
byaxkmuamu y = Xy =Jxy= V%
y=(k/x), oboraiasi OneIT BHIIOTHEHUS
3HAaKOBOCHMBOJIMYECKHX  JCHCTBHH.
Ctpouth peueBble KOHCTPYKIHH C
UCNOJb30BAHUEM  (DYHKIIMOHAIBHOM
TEPMUHOJIOTHH. HccnenoBanus
rpa¢uKoB GYHKIUI B 3aBUCUMOCTH OT
3HaYeHU’ K03(h(HUIIMEHTOB, BXOAIINUX

B (opmyiy.
Pacno3naBate  BHIBI  H3Yy4aeMbIX
byHKIHA. Crpouts rpaduKu

yKa3aHHBIX (DYHKIMI (B TOM YHCIE C
NPUMEHEHHEM JBIKEHUN TpaduKoB);
ONHUCHIBATL MX CBoiicTBa. PemiaTh
MIPOCTEUILINE YpaBHEHUS H
HEPABEHCTBA, COJIEPKAILUE CTENEHb.

1,3.4,
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Pemrats uppanuoHalbHbIe YPaBHEHMUSL.

20 | Yucmosas 2 [IpumensTs unaekcHbie 0o003Hauenus, | 7,6,8
110CJIEJOBATEIBHOCTh CTPOUTHh pEUYEBbIC BBHICKA3BIBAHUS C
Apudmernueckas 4 HCTI0JIb30BAaHUEM TEPMHUHOJIOTHH,
nporpeccHs CBSI3aHHOM c MOHSITUEM
CyMMa N MepBBIX LICHOB 4 MOCJICIOBATECIBLHOCTH. BLI‘-II/ICJIHTUB
aprdMeTHIeCKoi YJICHBI [OCI€0BATENLHOCTEH,
nporpeccHu 3a/IaHHBIX ¢>0PMyJ10H N-TO JIeHa WM
I'eomerpuueckas nporpeccus | 4 DEKYPPCHTION (bopmy10ii.

VYcranaBnuBaTh 3aKOHOMEPHOCTH B
CymMMa n nepBbIX WICHOB 4 MOCTPOCHUU  TOCIEAOBATEIBHOCTH,
IE€OMETPUUECKOM ITPOrPECCU €CJIM BBINHMCAHBI TIEPBBIE HECKOJBKO
O6o06maromuii ypok 1 YJICHOB. N3o6paxaTsb YIICHBI
KonTponbHas pabota Ne 3 1 MOC/IENI0BATENLHOCTH  TOUKAMU  Ha
KOOPJAMHATHOU
IIJIOCKOCTH. Pacno3naBatb
apu(METUUYECKYI0O U TEOMETPUUYECKYIO
MPOTPECCUU TPU Pa3HBIX CIOCco0ax
3a/anusi.  BBIBOAWTH Ha  OCHOBE
JIOKa3aTeJIbHBIX paccyxJ1eHnn
Tporpecens bopmyIbI V06mero dieHa
apuMETUYECKO W TEOMETPUUIECKOMN
MIPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB
apuMETUYECKOH W TEOMETPUUIECKOMN
IPOTrpeccuil;  pemarb  3aJadd ¢
UCIIOJIb30BaHUEM  3THUX  (popmyl.
Jloka3bIBaTh XapaKkTEepUCTUYECKUE
CBOMCTBa apudMeTHIECKOn "
reOMETPUYECKON MPOTPECCHiA,
OPUMEHSTh 3TU  CBOMCTBA  MpH
peuwlennn  3amad.  PaccmaTpuBarh
npuMepbl U3 peajbHOM  KHU3HH,
WUTIOCTPUPYIOILIKE U3MEHEHUE
IIPOLIECCOB B apudmeTuueckoit
OpOrpeccud, B  T'EOMETPUYECKOM
IIPOTrPECcCui; nu300paxarhb
COOTBETCTBYIOIIHE 3aBHCHUMOCTHU
rpajuuecku. Pemarp 3amaum  Ha
CIIOKHBIE TPOILIEHTHI, B TOM YHCIIE
3ala4yd W3 peabHOM MpakTUKU (C
UCIOJIb30BaHUEM KaJIbKYJISTOPA)

14 CoObITHsA 2 Haxomutp BeposiTHOCTH coObiTHs B | 2,57
BepositHOCT COOBITHS 2 UCIIBITAHUSAX C PABHOBO3MOKHBIMU
Pemenne BEpOATHOCTHBIX 2 HCXOTaMH (c IIPUMECHCHHUEM
337124 C TIOMOIIBIO KJIACCUYECKOTO onpeneneHus
KOMOHHATOPHKH BEpOSATHOCTH). [IpoBOIUTE ciyyaiiHbie
CI10%K€eHNE U YMHOKEHHE 3 SKCIIEPUMEHTBl, B TOM YHCIE C

Crnyuaiinbie BEPOSITHOCTEI MOMOIIIBIO KOMITBIOTEPHOTO
COOBITHS OTHOCHTENbHAS YACTOTa 1 D) MOJEIUPOBAHUS  UHTEPIPETUPOBATH
B o —— UX pe3yabTarbl. BbIUuCHATH yacToTy
O60BIIAOIHIT YPOK ) CIIy4allHOTO  COOBITHS;  OIIEHUBATh
KoRTponbaas paboTa Nod 1 BEPOSITHOCTh C TIOMOIIBIO YaCTOTHI,

MOJIyYEHHOU OIIBLITHBIM MyTEM.
[IpuBOAUTE TIpUMEPHI TOCTOBEPHBIX U
HEBO3MOXHBIX COOBITHA. OOBICHATH
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3HAYUMOCTh MAJIOBEPOSITHBIX COOBITUI
B 3aBHCHMOCTH OT HMX IOCIJIEICTBUU.
Pemate 3amaunm  Ha  HAXOXKICHHE
BEPOSITHOCTEH COOBITHIA, B TOM YHCIIE
C TPUMCHCHHEM KOMOMHATOPHKH.

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

IIPEACTABICHUM O TI'€OMETPUYECKOU
BeposiTHOCTH.  Mcnoisib3oBaTe  Ipu

pelIeHnn 3a7a4 CBOWCTBO
BEPOSTHOCTEH MIPOTUBOTIOJIOKHBIX
CcOOBITHH
12 | Ta6nuus pactpenencuus 2 OpranuszoBeiBate  MHGOpMammo u | 24,5
[OIMIrOHBI Y2CTOT 1 NpeACTaBIsITh €€ B BUIAE TaOMMII,
TeHepanbHas 1 CTOJIOYATBIX M KPYTOBBIX JHArpamMM.
COBOKYITHOCTb H BEIGOPKA CtpouTh MOIMroHsl 4acToT. Haxomure
TleHTpaTbHbIE TeHICHITHN 3 cpenHee apudMeTHyecKoe, pasmax,
Mepsi pasbpoca 3 MOQy ¥ MEIWaHy COBOKYITHOCTH
} 0GoGaIOmHH YPOK 3 YHCIIOBEIX JIAHHBIX. [TpuBOIUTH
Crnyuaiinbie KoHTponbHas pacota Ne 5 1 CoJIepKaTeIbHBIC HpI/IMepI?'I
BEJTMYNHBI WCIIOJIb30BAHUS CPEIHUX 3HAYCHUU
JUTSL  XapaKTePUCTUKH COBOKYITHOCTH
JAHHBIX (CIIOPTHBHBIE TTOKA3aTEIH,
pasmepsl oaexabpl u Ap.).IlpuBoauTth
coJiepKaTeIbHBIC MIPU-MEPHI
reHepaJbHOU COBOKYITHOCTH,
MPOMU3BOJILHOW BBIOOPKM U3 HeE U
peTnpe3eHTaTUBHOM BHIOOPKH.
MHoxecTBa. 16 MmuoxecTBa 2 BOJIUTh  IPUMEpPbl  KOHEUHBIX U 1,6,7
Jloruka BrickasbiBanus. TeopeMbl 2 OECKOHEUHBIX MHOXeECTB. Haxoaurts
CreoBanue i 3 00BbeINHEHNE H repeceycHre
DPABHOCHJIBHOCTS KOHKPETHBIX ~MHOXKECTB, Pa3HOCThb
YpaBHEHHE OKPYKHOCTH 2 MHOKECTB.
_ [IpuBoMTE TIPUMEPHI  HECIIOKHBIX
YpaBHEHHE NPAMOH KiaccuuKarmii. Hcnoas30BaTh
MHokecTBa TOUEK Ha 2 TEOPETUKO- MHO>KECTBEHHYIO
KOOPJAMHATHOU CUMBOJIMKY M SI3bIK TPU pELICHUU
O600marmui ypok 2 33/1a4 B XOJ€ M3Y4YEHHUs pa3IMYHBIX
KonTtposnbsHas padota Ne 6 1 pasnenoB  kypca. Konctpyuposatsk | 567

HECJIOKHEIE (hopMyTUpPOBKHI
OTIpeICTICHUH. BocrnpousBoauth
GOpMyTUPOBKM U JOKa3aTeNbCTBA
U3YYEHHBIX  TEOPEM, MPOBOJIUTH
HECIIOKHEIS JI0Ka3aTelIbCTBa
BBICKA3bIBAaHUU CaMOCTOSTEINBHO,

CChUIAThCSl B XOJie OOOCHOBaHMH Ha
ONPENCIICHUsI, TEOPEMBI, aAKCHUOMBI.
[IpuBoguTh mpHUMEpHl MOPSIMBIX U
oOpatHbeIX TeopeM. WimocTpupoBaTh

MAaTeMaTHU4CCKUC TIOHATUA n
YTBCPIKIACHUA npuMepamu.
Hcnonp3oBath IMPUMCEPLL u

KOHTPIOPUMEPHI B apryMEHTAIUH.
KoHncTpynposats MaTeMaTH4YECKHE
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MNpEIJIOKCHUA C TIOMOIIBIO CBA30K

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

(GopMynupOBaTE  MPOTHUBOIIOJIOKHBIE
TEOpEMBl.  3allUChiBaThb  ypaBHEHUE
IpPSIMOM, YPaBHEHHE OKPYXKHOCTH.
WN300paxxaTh  Ha  KOOpAMHATHOM
IUDIOCKOCTM  MHOKECTBO  pELICHUN
CUCTEM YPaBHEHMI c IBYMS
HEW3BECTHBIMM; (UTYpBI, 3aJaHHBIC
HEPABEHCTBOM 38) 051 CHUCTEMOM
HEPaBEHCTB C JIByMsI HEU3BECTHBIMU

[ToBTOpEeHUE
Kypca anreopsl

25

Crenenb ¢ palliOHAIHHBIM
MoKa3zaTesieM

CpaBHuBaTh u YHOPSII0YUBATH
CTEIEHNU C LENBIMUA U PalMOHAIIBHBIMU
IIOKa3aTeNsIMU, BBITIOJIHATH
BBIYMCIICHUS  C  PAlMOHAJIBHBIMU
YUCJIaMH,  BBIYHCIATH  3HAYEHUS
CTEIICHEH C LENBIM MTOKa3aTelIeM.

CrenenHast GyHKIMS

Boruncnare  3HaueHuss — QyHKUUH,
3a/IaHHBIX bopmynamu (npu
HEO0OXOINMMOCTH HUCIIOJIB30BaTh
KaJIbKYJISITOP); COCTaBIISATH TaOJIMIIBI
3HaueHu# ¢yHkuil. opmynupoBaTh
onpenenenue ¢yHkuuu. CTpOUTh MO
TOYKaM T'papuku QyHKIIHH.

YucaoBasa
IOCJIENOBATEILHOCTD

[TpuMeHsTh UHIEKCHBIE 0003HAYEHUS,
CTPOUTh pEYEBBIE BBICKA3BIBAHUS C
HCII0JIb30BaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOU c MIOHSATUEM
MOCIIEZIOBATEIHLHOCTH. Boruncnsate
YJICHBI MOCIeI0BATEIBHOCTEH,
3aJaHHBIX (HOPMYIION N-rO 4ieHa WU
PEKYPPEHTHOM hopmyIoi.
YcraHaBiMBaTh 3aKOHOMEpPHOCTH B
MOCTPOCHUU MOCIIeI0BATEIHLHOCTH,
€CJIM BBIMHMCAHBI TEPBbIE HECKOJBKO

1,2,3,6,
7,8

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

25




Pa3gen

IHacnD

Tempbl

KoauuecTtBo

NI CCND

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

OCHOBHbBIE

v

HalpaBJCHUSA

HeATECJIbHOCTH

HauanrHbIE
reoMeTpUYECK
He CBEICHUI

o |KoanuecTBo

—_—

[Ipsimast u oTpe3ok. JIyd u yrou

CpaBHEHHE OTPE3KOB U YIJIOB

N3mepenue oTpesKos.
W3mepenue yrios

W=D

[IepnieHuKyIsIpHBIE TPSIMBIE

Pemenne 3amau

KonTtponpnas padora Nel

OOBSACHATH, YTO TAKOE OTPE3OK, JIyY,
yroj, Kakue (UTrypbl Ha3bIBAIOTCS
pPaBHBIMH, KaK CPaBHUBAIOTCS U
U3MEPSIOTCS OTPE3KU U YIIBI,
Takoe Ipagyc u

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

Ha3bIBAIOTCS CMEXHBIMU M Kakue —
BEPTUKAJIbHBIMU;
dbopMynupoBatb U
YTBEPKACHUS

0 CBOMCTBax
BEPTUKAIBHBIX  YIJIOB; OOBSCHSATH,
KaKue npsiMble Ha3bIBAIOTCA
NEePIEeHIUKYISIPHBIMU;
dbopmynupoBath U
YTBEP)KJIEHHE O CBOMCTBE JBYX
OpAMBIX,  MEPHEHAMKYIAPHBIX K
TpeThell; u300paxarb U pacno3HaBaTh
yKa3aHHbIE IpocTeiimue (urypsl Ha
YyepTekax; pelaTh 3aJauu, CBI3aHHbIC
C 3TUMH NPOCTEHIINMHU (PUTrypamu

qTo

000CHOBBIBATH

CMCEXKHBIX n

000CHOBBIBATH

—_

M
N

3

< BOCIIUTATEC/JIBHOU

TpeyrosbHUKN

17

[TepBrIil mpU3HaK paBEeHCTBA
TPEYTrOJIbHUKOB

MeI[I/IaHBI, 6I/ICCCKTpI/ICI)I U BbI-
COTBI TPCYI'OJIbHUKA

BTopoii u TpeTtHii npu3HaKu
paBEHCTBA TPEYrOJIbHUKOB

33,[[3‘11/1 Ha IIOCTPOCHUC

Pemenue 3amau

KonTponbnas padorta Ne 2

OOBACHSATS, KaKas ¢durypa
HA3bIBAETCS  TPEYrOJIbHUKOM,  YTO
TaKO€ BEPUIMHBI, CTOPOHBI, YIJbl U
nepuMeTp  TPEYrojJbHUKA,  Kakoh
TPEYTrOJIbHUK Ha3bIBAETCS
paBHOOEPEHHBIM u Kakou
PaBHOCTOPOHHUM, KaKue
TPEYrOJbHUKU HA3bIBAIOTCS PABHBIMU;
u300pakaTb W  paclo3HaBaTh Ha
yeprexax  TPEYrOJIbHHUKH M HX
JJIEMEHTHI; (dhopmynupoBath u
JOKa3bIBaTh TEOPEMBbI O MPHU3HAKAX
paBeHCTBA TPEYTrOJIbHUKOB;
OOBSCHSATS, 4TO Ha3bIBaeTC
NEPIEeHIUKYIIPOM, MPOBEAEHHBIM W3
JAaHHOW TOYKM K JaHHOM IIPSAMOM;
dbopMynupoBathb u JIOKa3bIBATh
TEOpeMy O  TEpHIeHIUKYIsIpe K
npsIMO; OOBACHATH, Kakue OTPE3KU
HA3bIBAIOTCS MeHaHOMH,
OHCCEeKTPUCO u BBICOTOM
TpeyroiabHuka; GOpMyaupoBaTb U
JOKa3bIBaTh TEOpPEMBbl O CBOMCTBAxX
paBHOOEIPEHHOTO TPEYTOJIbHHKA;

6,8
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peuiarb 3aJa4u, CBA3aHHBIC C

pU3HAKAMU paBeHCTBA
TPEYroJibHUKOB

U CBOWCTBaMH  paBHOOEIPEHHOTO
TPEYrOJIbHUKA, (bopmynupoBartb
OTIpe/IeIICHNE OKPYXXHOCTH;

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

noCcTpoeHUe(IOCTPOCHUE yria,
paBHOTO  JaHHOMY,  IIOCTPOCHHE
OMCCEKTpPUCHI ~ yria,  TOCTPOEHUE
HNEPHEHIUKYIIAPHBIX MPSIMBIX,
MOCTPOCHUE CEPEIMHBI OTpe3Ka) |
Oonee CIIO>KHBIE 3aJ1a4H,
UCTIOJTB3YIOMIHE yKa3aHHBIC
MPOCTEUIINE; COIOCTABIISITh

MOJTYYCHHBIM pe3ylbTaT C YCIOBUEM
3a/1a4d; aHAJIU3UPOBATH BO3MOXKHBIC
ciydau

[TapannensHbie
MpsIMbIE

13

[Ipu3Haky nmapamuieabHOCTH
JBYX IPSIMBIX

AKcroMa napajieIbHbIX
MIPSIMBIX

Pemenne 3amau

KonTtponbras padorta Ne 3

DopMynHpoOBaThH oIpeeieHue
NnapajiCJIbHBIX ITPSAMBIX; OOBSICHATE C
[IOMOIIBIO PUCYHKA, Kakue YIJbl,
00pa3oBaHHbIE MTPU NIEPECEUEHUH IBYX

NpPSAMBIX ~ CEKyIleW,  Ha3bIBAKOTCSH
HAaKpeCcT  JIeKAIUMMH, Kakue —
OJHOCTOPOHHMMHM M Kakue — CO

OTBETCTBEHHbIMU; (OPMYIUPOBATH U
JTOKa3bIBaTh TEOPEMBI, BBIPAXKAIOIINE
NpU3HAKA  TMApAICNIBHOCTH  ABYX
OpSIMBIX;  OOBSICHATH, YTO  TaKoe
AKCUOMBI ~ T€OMETPHUM U  KaKue
AKCHOMBI YK€ HCIO0JIb30BAJIUCH PAHEE;
dbopMynupoBath aKCuoMy
napajuleIbHBIX MPSMBIX U BBIBOJIUTH
ciencTBusi U3 He€; GopMynupoBaTh U
JIOKa3bIBaTh TEOpPEMbl O CBOMCTBAxX
napajuleIbHBIX MPSIMBIX, OOpaTHbBIE

TCOpCMaM (6] IIPpHU3HAKax
mapauiCjibHOCTH, CBA3aHHBIX C
HaKpECT JIC)KaluMu,
COOTBCTCTBCHHBIMU n

OJHOCTOPOHHUMHM yIJaMH, B CBSI3H C
9TUM OOBSCHATH, UTO TAKOE YCIOBUE U
3aKIIFOYEHUE TEOPEMBI, KaKas Teopema
Ha3bIBaETCs 0OPATHOM MO OTHOIICHUIO
K JTaHHOUW Teopeme; OOBACHATH, B UY€M
3aKJII0YaeTCsd METOJ I0Ka3aTeabCTBa
OT TMPOTUBHOTO: (GOPMYyIUPOBATH U
JOKa3bIBaTh TEOpeMbl 00 yrimax c
COOTBETCTBEHHO INapajuICIbHBIMU U
MEPIECHIUKYIISIPHBIMU CTOpPOHAMU;
MPUBOJIUTH TIPUMEPHI UCIIOIB30BaAHUS
9TOr0 METOJa; pelarbh 3aJayd Ha
BBIYHCIICHHE, JI0Ka3aTeIbCTBO u

2,37
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IMOCTPOCHHUC, CBA3aHHBIC C
napaujiCJIbHbIMHA IMTPAMBIMUA

CooTHOIIIEHUS
MEXay
CTOPOHAMH U
yriaamMu
TpEYrojbHUKa

18

CymMma yriioB TpeyrojbHHKa

COOTHOIIIEHUS] MEKTY
CTOpOHaMI/I nu yFJIaMI/I
TpEeYroJabHUKa

KonTtponsHas padota Ne 4

p—

[IpssMoyromnbHbIE
TPEYrOJIbHUKA

[TocTpoenue TpeyronbHUKa 110
TPEM DIIEMEHTaM

Pemmenue 3amau

KonTtponsHas padora Ne 5

dopmynupoBaTh M JIOKa3bIBaTh
TEOpEMY O CyMMe

YIJIOB TPEYroJIbHUKA U €€ CIEICTBHE O
BHEIIIHEM YTJIe

TPEYroJIbHUKA, MIPOBOIUTH
KJIacCU(UKAIMIO TPEYrOJbHUKOB IO
yriaam; (GopMyIHpOBaTh U JIOKa3hIBAThH
TEOPEMY O COOTHOIICHUSX MEXKIY
CTOPOHAMH U YIJIAMH TPEYroJbHUKA
(mpsimoe M 00OpaTHOE YTBEPXKACHUS) U
CIENCTBUAS W3 HEE, TEopemMy O
HEPaBEHCTBE TPEYroJIbHUKA;
dopmynpoBaTh " JIOKa3bIBATh
TEOPEMBI 0 CBOMCTBAxX
MIPSIMOYTOJTBHBIX TPEYTOJTHLHUKOB
(IpSIMOYTONIBHBIA ~ TPEYTOJIBHUK  C
yrmom 30°, mpu 3HAKH paBEHCTBA
MIPSIMOYTOJTBHBIX TPEYrOJHLHUKOR);
dbopmyIpoBaTh ompeieeHus
paccTOSsHHST OT TOYKH JI0 TPSMOM,
paccTosTHUSI MEXIy TNapaielTbHBIMU
MPSIMBIMU; PETIIATH 3aa9u Ha
BBIUMCIICHUS,  JIOKAa3aTeIbCTBO U
MIOCTPOCHHE, CBSI3aHHbBIE c
COOTHOIICHUSIMH MEX]y CTOPOHAMH U
yIJIaMU TPEYTOJIbHUKA U PACCTOSTHUEM
MEXIy TapaUIeTbHBIMU  MPSMBIMH,
npu HEOOXOAMMOCTH TPOBOJUTH IO
XOAy  peIIeHUs  JOMOJIHUTEIHHBIC
MOCTPOCHHS, COIIOCTaBJISTh
TIOJTyYCHHBIH pPE3yJIbTaT C YCIOBUEM
3ajayd, B 3aJadaX Ha IOCTPOCHUE
UCCIICIOBATh BOZMOYKHBIC CITydan

1,2,3,5

[ToBTOpEHwUeE.
Pemenue
3a/a4

10

7,8

K.p

8 ki1acc — 68 u

Kuaace 8

Pa3gen

INQaCcND

Tempbl

KoauuyecTBO

ITQACCND

OcHOBHBIC BH/IBI 1eSITEIbHOCTH
oOyyaromuxcs ( Ha ypoBHe
YHHBeEpPCaJbHBIX 1eHCTBHI)

(V)

OCHOBHbBIE
HaNpaBJICHUS

HeATEJIbHOCTH

YeTpIpEXyroiib
HUKH

= [KosmuecTBO

—_—

MHOroyrojasHUKH

[Tapannenorpamm u Tpaneuus

[IpsiMOyroJbHUK, pOMO,

| N[

O6’b$ICH}ITB, qTO TaAKO€ JIOMaHasd,
MHOT'OYT'OJIbHUK, €TO
BCPIINHBI, CMCXKHBIC CTOPOHHI,

o (BOCIIUTATECJIbHOU

E
~
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KBaJIpaT

Pemenue 3amau

KonTtponsnas padora Ne 1

JIMaroHau, M300paxarh u
pacro3HaBaTh MHOTOYI'OJbHUKH Ha
YepTeKax; IOKa3bIBaTh  AJIEMEHTHI
MHOT'O YTOJIbHHKA, €r0 BHYTPCHHIOKO U
BHEITHIOW 0051acTH; (HOpPMYITHPOBATH

olpeaeIcHre BBIITYKJIOTO
MHOTOYIOJIbHUKA;  H300pakaTb U
pacro3HaBaTh BBIITYKJIbIC u
HEBBITYKJITbIC MHOTOYTOJIbHUKH;

dbopMyIupoBaTh u JTIOKa3bIBaTh
YTBEPXKJECHHS O  CyMME  YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA U CYyMME
€ro BHCUIHUX YIJIOB; OOBSICHSATH,

KaKue CTOPOHBI (BepiIuHbBI)
YeTHIPEXYTOJIbHUKA Ha3bIBAIOTCS
IPOTHBOIIOJIOKHBIMHU;

dbopmyIupoBaTh ompeeneHus
napajuiesorpamma, Tparenum,

pPaBHOOEIPEHHONM U MPSMOYTOJBHOM
Tpaneuuii, npsiMoOyroJibHUKa, poM0a,

KBaJpara; u300paxarhb u
pacro3HaBaTh OTU YETHIPEX-
YTOJIBHUKH, (dbopMynupoBaTh Hu

JIOKa3bIBaTh YTBEPXKJIEHUS 00 HuX
CBOWCTBAX W IIPU3HAKax; peniaTh
3a1a4u Ha BBIYKCIICHHUE,
JI0Ka3aTesIbCTBO U IOCTPOEHHE,
CBS3aHHBIE C  OTUMH  BUJAMU

YeThIPEXYTOJIbHUKOB; OOBSACHSTH,
Kakhie JIB€ TOYKM  Ha3bIBaOTCS
CUMMETPUYHBIMU OTHOCHUTEIILHO

npsMoi  (TOUKHM), B KaKOM CiIydae
¢durypa Ha3bpIBae€TC CHUMMETPHYHON
OTHOCHUTEIILHO MPSMOU (TOYKH) U YTO
TakKoe OCh (IIEHTP) CUMMETPUH
(bUryphl; IPUBOIUTH IPUMEPHI QUTYD,
oOJtamaronux

0CEBOH (IICHTPaJILHOI) CHMMETPHEH, a
TaKXe MPUMEPbI OCEBOW U
[ECHTPAILHOW CUMMETPUH B
OKpYIKarolerd Hac 00CTaHOBKE

IInomane

14

IInomans MHOI'OYT'OJIbHHUKa

IInomanu ImapajjiciorpamMmma,
TPCYrOJIbHUKA U TpallClun

Teopema I1udaropa

Pemenue 3amau

KonTposnpsHast padota Ne 2

OOBACHATD, KaKk  TPOU3BOAUTCA
U3MepeHue riomnaaen MHOTO
YTOJIbHUKOB, KaKH€ MHOTOYTOJbHUKU
Ha3bIBAIOTCS PABHOBEIIMKUMHU M KaKHe
— PaBHOCOCTABJICHHBIMU;
(dbopMynupoBaTh OCHOBHBIE CBOMCTBa
wiomazaed W BBIBOJUTh C  HX
noMoIpo  GopMyasl  IUIOIIALEH
NPSIMOYTOJIbHUKA, Tapajlieiorpamma,
TPEYTOJIbHUKA, Tparneluy;
bopmynupoBaTh u JIOKa3bIBATh
TeopeMy OO0 OTHOIICHUH IUIoUIaIei
TPEYTrOJIbHUKOB, HUMEIOLINX 1o
paBHOMY yriy; (QOpMynIHpoBaTh U

8,2,4
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nokasbpiBaTh Teopemy Iludaropa u
oOpatHyto eil; BBIBOIUTH (opMyIy
I'epona mns muomaau TpeyrojJbHUKA;
pemiath 3aJa4d Ha BBIYUCICHUE H
JI0Ka3aTeIbCTBO, CBSI3aHHBIC c
dbopMynamMu IIOIMANCH U TEopeMoit
[Mudaropa

T[TomoGubIE
TPEYrOJbHUKA

19

Ornpenenenue mog00HBIX
TPEYTrOJBHUKOB

[Ipu3naku nonodus
TPEYTrOJIbHUKOB

KonTtponsHas padora Ne 3

[Ipumenenue nmoao0us K
JI0Ka3aTeNbCTBY TEOPEM U
pELICHHI0 3aj]1ay

COOTHOIICHUS] MEXKTY
CTOPOHAMH U yTIIaMU
MPSIMOYTOJTBHOTO
TPEYroJbHUKA

KonTpomnbHas pabora Ne4

OOBACHITD TIOHSITHE
MPONOPIIUOHAILHOCTH OTPE3-

KOB; (OPMYIUPOBATH OIPEACTICHUS
10 I0OHBIX TPEYTOJTHLHUKOB u
KOdppuUIueHTa noaoous;
dbopMyIupoBaTh u JIOKa3bIBaTh
TEOpEeMbI: 00 OTHOIICHWH TUIOIIAJICH
10I0OHBIX TPEYTrOJILHUKOB, 0
MpHU3HAKaX MOJ00HS TPEYroJbLHUKOB,
O CpEeIHEW JMHUM TPEYroJIbHUKA, O
MIEPECCUCHUH MEIMAaH TPEYTrOJIbHUKA,
0 TPOTOPIHOHAIBHBIX OTpe3Kax B
PSIMOYTOJTBHOM TPEYTOJIbHHKE;
OOBSICHSITE, YTO TAKOE METOJ 0100t
B 3aJadyax Ha TIOCTpOEHUE, U
MPUBOJUTE TPUMEPHl  PUMEHCHHS
3TOTO METOMA; OOBICHATH, KAK MOXKHO
HCIIOJIL30BaTh CBOMCTBA IOJOOHBIX
TPEYrOJIbHUKOB B  M3MEPUTEIBHBIX
paboTax Ha MECTHOCTH; OOBSCHATH,
Kak BBECTH IIOHATHE HOAOOMS IS
MIPOU3BOJILHBIX ¢buryp;
dbopmynupoBaTh  OMpEACNCHUS |
WUTFOCTPUPOBATh TIOHATHS CHHYCA,
KOCHHYCa M TaHI€HCa OCTPOro yria
MPSMOYTOJIBHOTO TPEYroJIbHHUKA;
BBLIBOJIUTH OCHOBHOE€
TPUTOHOMETPHUYECKOE TOXKICCTBO U
3HAUYCHHUsI CHHYCa, KOCHHyca |
taHrenca 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 OKPY)XHOCTH

(O8]

IlenTpasibHbIE U BIMCAHHBIE
YTJIBI

YetbIpe 3aMeuaTeNIbHBIE TOUKU
TPEYTrOJIbHUKA

Bnmcannas u onucanHas
OKPYXHOCTH

Pemenue 3amau

KonTtponeHas padota Ne 5

Hccnenosath B3aMMHOE
PacCIIOJIOKEHNE IPSIMOU u
OKPYKHOCTH; (dhopmynupoBaTth
OIIpeeIIeHuE KacaTeJbHOMI K
OKpY)XHOCTH;  (opMynupoBaTh U
JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE
KacaTeJabHOM, o MPU3HAKE
KacaTeJabHOM, 00 OTpe3Kax
KacaTeJabHBIX,

MPOBEIEHHBIX W3 OJHOW  TOYKHU;
dbopMynupoBaTh MOHSTHUS
LEHTPAJIIBHOIO yrja W TIPagyCHOU

4,6,5
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Mepbl JTYTHOKPYKHOCTH;
dbopmynupoBath u JIOKa3bIBaTh
TEOpPEMBI: O BIIMCAHHOM YyIWIe, O

MIPOU3BEICHUH OTpPE3KOB
IIEPECEKAIOIINXCS XOpz;
dbopMynupoBaTh u JIOKa3bIBaTh
TEOPEMBI, CBSI3aHHBIE c
3aMevaTesIbHbIMU TOYKAMU

TPEyroJbHUKA: O OMCCEKTpuce yria u,
Kak

CIIC/ICTBHE, 0 nepeceueHNH
OucceKkTpuc TPEYTrOJIbHUKA; 0
CepEeIMHHOM  MEPIEHIUKYIIpE K
OTPEe3Ky M, Kak CIEACTBHE, O

IIEPECEYCHUH CepEeIMHHBIX
MIEPIEHANUKYIISIPOB K CTOpPOHaM
TPEYrOJIbHUKA; O IEPECEYEHUU BBICOT
TPEYroJIbHUKA; (dbopmynupoBarthb
OIpeaeIICHUs OKPYXHOCTEH,

BITMCAHHOW B  MHOTOYTOJBHHK |
OIMHCAHHOW OKOJIO MHOTOYIOJIbHHUKA;
bopMynupoBaTh " TI0OKa3bIBaTh
TEOPEMBI: 00 OKPYKHOCTH, BIIUCAHHON
B TPEYrojbHUK; 00 OKpYKHOCTH,
OTIMCAaHHON OKOJIO TPEeYyrojibHUKA; O
CBOMCTBE CTOPOH OTHMCaHHOTO
YeThIPEXYrOJIbHUKA; O CBOWCTBE YIJIOB
BIIUCAHHOTO  YETHIPEX  YrOJIbHUKA,
pemiatb3azadyd  Ha  BBIUMCIICHHE,
JIOKa3aTeNbCTBO M IOCTPOCHHUE,

CBS3aHHbBIE c OKPY>KHOCTBIO,
BIIHCAHHBIMU u OTHCAHHBIMU
TpeyroJbHUKaMu u

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

[ToBTOpEHwUeE. 4 1,2
Pemenue
3a/a4
K.p 5
9 kaacc — 68 u
Kuacc 9
Pa3gen TeMbl OcHOBHBIE BHIBI 1eATEJILHOCTH =
=)
o0yuawmuxcs ( Ha ypoBHe = =
2 g | yHMBepCAIbLHBIX AeHCTBU) ° == 5
= = - D g g
3 3 2= o
[-P) [<P] = [=-] 2 =
= 4 = SaE &
=3 B EE Qo
S 4 S 9 G =)
= = = : Cxax
Bexropsl 8 IToHsATHE BEKTOpA 2 dopMynupoBaTh  ONpPENENCHUs U 7,6,3
CnoxeHue ¥ BBIYUTAHUE 3 WUTIOCTPUPOBATh MOHATHS BEKTOPA,

w
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BEKTOPOB

YMHOKEHUE BEKTOPA Ha
yucno.lIpuMeHenre BEKTOpoB
K pELIEHUIO 3a7a4

€ro JUIMHBI, KOJUIMHEAPHBIX U PABHBIX
BEKTOPOB; MOTHBHUPOBATH BBEICHUE
MOHATUM M JCHCTBUI, CBSI3aHHBIX C
BEKTOpaMHU, COOTBETCTBYIOLIUMH
MIPUMEPAMHU, OTHOCSIIIUMUCS K
(U3NYECKUM BEKTOPHBIM BEITUYHHAM;
MIPUMEHATh BEKTOPBI U JEHUCTBUS HAJ
HAMU TIIPU PEUICHUU T'€OMETPUUYECKHUX
3aj1a4

10 | KoopauHaTsl BeKTOpa OOBICHATE )5 WUTIOCTPUPOBATH 1,3,5
TIpocTeimmc 3a1aan & MOHATUSA TPSIMOYTOJIBHOM  CHUCTEMBI
KOOPIMHATAX KOOPJMHAT, KOOPAMHAT TOYKH U
KOOPJMHAT BEKTOpa; BBIBOJUTH U
Meton YpaBHEHHUSI OKPYKHOCTH H
o WCIIOJIb30BaTh TIPU PEIICHUU 3a/1a4
KOOpAHHAT [pAMON dbopMyIbl  KOOpAWMHAT  CEPEIUHBI
Pemrenne 3anau
OTpEe3Ka, JJIUHBI BEKTOpA, PACCTOSTHUS
KontponsHas padora Ne 1 MEXIy IBYMS TOYKAaMH, YpPaBHEHUS
OKPYKHOCTH U IIPSIMOM
11 | Cunyc, KocuHYC, TaHT€HC, dopMynHMpoBaTh U HWILIIOCTPUPOBATH 2,6,7
KOTaHT€HC yIJia OTpeNeNieHusI  CHHyca, KOCHHYca,
COOTHOIIEHHS MEKTY TaHIe€HCa ¥ KOTaHreHca yrios ot 0 go
CTOPOHaMH U yriiaMu 180°; BBIBOJINTH OCHOBHO€
TPEYroJIbHUKA TPUTOHOMETPUUECKOE TOXKJIECTBO U
CkansipHO€ IPOU3BEICHUE bopMyIbl TIPUBEICHNUS,
BEKTOPOB dbopMynupoBaTh " JIOKa3bIBATh
Pemenue 3amay TEOPEMBl CHHYCOB M KOCHHYCOB,
CooTHoueHus KoHTposibHas pabota Ne 2 NPUMEHATh  UX NpPHU  pEUICHUU
MEXITY TPEYrOJbHUKOB;  OOBSACHATH,  KakK
CTOpPOHaMH U UCIIOJBb3YIOTCS TPUTOHOMETPUYECKHE
yrilaMu dbopMyIBl B U3MEPUTEIBHBIX padoTax
TPEYroJbHUKA. HA  MECTHOCTH;  (hopMymnupoBaTh
CkansipHoe OIIpeNeICHUsl yIila MeXIy BEKTOpaMu
MIPOU3BE/ICHUE u CKaJIIPHOTO MIPOU3BEICHUSA
BEKTOPOB BEKTOPOB; BBIBOJUTh bopmyny
CKAJIPHOTO  NPOU3BEACHHUS  4epe3
KOOPJAUHATHI BEKTOPOB;
dbopmynupoBaTh U 0OOCHOBBIBATh
YTBEPKJICHHE 0 CBOMCTBaxX
CKJIIPHOTO IIPOU3BEICHUS;
UCII0JIb30BATh CKaJISIpHOE
IIPOU3BEJICHUE BEKTOpPOB npu
pelIeHnN 3a1a4
12 | ITpaBusibHBIE DopMynHpoBaThH omnpejesicHue 7,4,5
MHOTOYTOJIbHUKH MIPaBUIILHOTO MHOTOYTOJIbHUKA;
JlnrHa OKpY>KHOCTH U bopmynupoBath u JIOKa3bIBATh
MJI0IIA]Ib Kpyra TEOPEMBI 00 OKPYXHOCTSIX,
Tsa Pemenue 3anau OIIMCAaHHOM  OKOJIO HpaBIIBHOTO
OKPY/KHOCTH H KonTtponsnas padorta Ne 3 MHOF.O}/TOJ'ILHI/IKa U BIHUCaHHOW B
S HEro; BBIBOAWTh M  HCIOJIb30BATh
bopMyIbl 1711 BBIUMCICHUS TUIOMIAIN
Kpyra

MMpaBUJIILHOTO MHOTI'OYI'OJIbHUKA, €TI0

CTOpOHBI MW  pagnuyca BIIMCAaHHOM
OKPY’XHOCTH; pC€lIaTh 3ada4d Ha
IMOCTPOCHUC MpaBUJIbBHBIX
MHOT'OYT'OJIbHUKOB; O0OBSICHATH
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NOHATUSA  JUIMHBI  OKPYKHOCTH U
IUIOINAZM KPYTa; BBIBOAUTH (POPMYJIBI
JUIsL BBIYUCIICHUS JUIMHBI OKPYKHOCTHU
U JUIMHBL JYI'", IUIOLAAW Kpyra H
IO A1 KpYTroBOIo CEKTOpa;
OpUMEHSATh  3TH  QopMynBl  TpH
peueHun 3anay

JBroxeHust

TloHgaTHe ABMKEHUS

[TapamiensHbIM IEPEHOC U
IOBOPOT

Pemenne 3amau

KonTtponsHas padota Ne 4

OOBSCHATH, YTO TaKOe OTOOpakeHHE
IUIOCKOCTH

Ha ce0s M B KaKOM Cllydae OHO
Ha3bIBACTCS JIBIKEHHEM IUIOCKOCTH;
OOBSICHATH, YTO TAKOE OCEBast
CUMMETpHSI, IEHTPAIbHAs CUMMETPHS,
napaJieNbHBIA TIEPEHOC W TIOBOPOT;
000CHOBBIBATh, YTO 3T OTOOpaXKEHUS
IUIOCKOCTH  Ha  cel0s  SBIISIFOTCS
IBIKCHUSIMH,  OOBSICHATh, KaKOBa
CBS3b  MEXKIY  JIBIDKCHUSIMH U
HAJIO’KEHUSIMH, WILTIOCTPUPOBATH
OCHOBHBIC BHJIbI JIBIDKCHUH, B TOM
YpclIe C TOMOIIBI0 KOMIBIOTEPHBIX
IpoTrpamMm

1,2,3,5

HauannpHbIE
CBEIECHUS U3
CTEPEOMETPUHU

MHororpaHHukH

N

Tena u moBepxHOCTH
BpallleHUS

N

OOBSCHATD, YTO TAKOE MHOTOTPAHHUK,
ero  rpaHu, pEéOpa,  BEpIIMHBI,
JTUAroOHaM, KaKOW MHOTOTPaHHHK
HA3bIBAETCS BBIMYKIIBIM, YTO TAaKOE -
yroibHas TNpu3Ma, €€ OCHOBAHUA,
OOKOBBIC TpaHW H OOKOBBIE pPEOpAa,
Kakasl Mpu3Ma Ha3bIBaeTcsl MpSAMOl U
Kakasg — HaKJIOHHOW, YTO TaKoe
BBICOTA MPHU3MBI, Kakas mpu3Ma
HA3bIBACTCS  MapajuleJenUNeioM |
KakoW mapaJulesienumnesl Has3bIBAeTCs
OPSIMOYTOJIbHBIM;  (OPMYIUPOBATH U
000CHOBBIBATh yTBEPKICHUS 0
CBOMWCTBE IuaroHaneu
napajuiefienunena M O KBajpare
JaroHaIu IPSIMOYT'OJIEHOTO
napajuiefienunena; OObICHITh, YTO
TaKkoe 00BEM MHOTOTPaHHHKA;
BBIBOJIUTH (C TOMOIINBI0 TPUHIUIA
Kapanbepn) bopmyny 00bEMa
OPSIMOYTOJIBHOTO  TMapaJljiesienuIea;
OOBSACHATh, KAaKOM MHOTOTPaHHUK
HA3bIBAETCS NHUPAMUION, YTO TaKoe
OCHOBaHUE, BEpIIINHA, OOKOBBIE TPaHHU,
OokoBbIe pEOpa M BBHICOTA MUPAMUJIBI,
KaKast nupaMuIa Ha3bIBaETCS
MpaBWIBHOM, YTO Takoe amnodema
MPaBWIBHON MUPaMUIBL, TPUBOIUTH
bopmyny 00Bnéma MUPaMHUJIBI;
OOBSCHATh, KaKOE€ TENO Ha3hIBAETCS
MWIMHIPOM, 4YTO TaKoe ero och,
BBICOTA, OCHOBAHUS, pagnyc, OOKoBas
MOBEPXHOCTb, oOpasyromue,

4,6,7
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pa3BépTka OOKOBOW IOBEPXHOCTH,
KakuMu  (OpMYyJIaMH  BBIPAXKAIOTCA
00béM m  Tomaap  OOKOBOM
NOBEPXHOCTH IIWJIMHIPA; OOBACHATD,
KaKoe TeJIO Ha3bIBAeTCS KOHYCOM, YTO
TaKOE€ €ro OcCh, BBICOTA, OCHOBAHWE,
00KOBasi TOBEPXHOCTh, OOpa3yrolue,
pa3BépTka OOKOBOM TMOBEPXHOCTH,
KakiMu  (QOpMYJIaMH  BBIPAXKAIOTCS
00b€M KOHyca W IUIOHaAh OOKOBOM
NIOBEPXHOCTH;  OOBSCHATh,  Kakas
MIOBEPXHOCTh Ha3bIBaeTcsi chepoil u
KaKoe TeJO0 Ha3bIBACTCS IIAPOM, YTO
Tako€ paauyc M JuaMeTp cdepbl
(mapa), KaKUMH bopmynamu
BBIpA)KAIOTCSl 00BEM mapa ¥ IUIoImaib
chepsl; M300pakaTh M pacro3HaBaTh
Ha pUCYHKaX IpU3MY,
napaieNenure], MApaMHTY,
IUIMHAP, KOHYC, Iap

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

1,3,8

[ToBTOpEHME.
Pemrenne
3a/1a4

1,2

K.p
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