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Pazgea 1.Ilnannpyemblie pe3yibTaTbl 0CBOEHHUS YU€OHOTO
npeamera.

Apudmetruka
BBITYyCKHUK HAYYUTCH:

MOHUMAaTh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUHCIICHHUS;
UCIIOJIb30BAaTh MOHATHUSMHU, CBSI3aHHBIMU C JEIMMOCTBIO HATYpPAJIbHBIX
qucel,

BBIp@KAaTh YWCIAa B OKBUBAJICHTHBIX (opmax, BbIOMpas Hambosee
MOAXOSAIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYALUU;

CpPaBHUBATh U YIIOPSAI0YMBATh PAllMOHAIBHBIC YHCIIA;

BBITIOJIHATH BBIYMCIICHUS C PALMOHAIIBHBIMU YKCIIAMU, COUYETasl YCTHBIE
Y MIMCbMEHHBIC PUEMBI BBIYHCIICHUH, IPUMEHCHUE KAIbKYJIATOPA;
HCIIOJIb30BaTh MOHATUS U YMEHUS, CBI3aHHbBIE C IPONIOPLUOHAIBHOCTHIO
BEJIMYMH, MPOLEHTAMU, B XOJ€ PEUICHUS MATEMATHYECKUX 3a7ay U
3a71a4 U3 CMEXHBIX IIPEIMETOB, BBIIOJIHATH HECI0XKHbBIE ITPAKTUYECCKUE
pacyETHL.

aHAIM3UpOBaTh  TpaUKKW  3aBUCHMOCTEH  MEXIY  BEIMYMHAMHU
(paccrosinus, BpeMs, TemrepaTrypa u T.11.)

BBINYCKHUK ITOJIYYUT BO3MOKHOCTD:

IIO3HAKOMHUTBCA C  MO3WIMOHHBIMA  CUCTEMaMH  CUMCICHHUS C
OCHOBAHMSIMU, OTIUYHBIMU OT 10;

YIIIyOuTh U Pa3BUThH MPEJCTABICHUSI O HATYpPaJbHBIX YKMCIIaX U CBOUCT-
Bax JICJIMMOCTH;

HAYYUTHCSA MCIOJB30BaTh MPUEMBI, PAIMOHATU3UPYIOIIME BBIYUCIICHUS,
npuoOpecT TPHUBBIYKY KOHTPOJMPOBATH BBIYUCICHHUS, BBIOMpas
TOAXOSAIINN JIJISI CUTyaIldU CII0COo0.

YucsoBbie 1 OyKBEeHHbIE BHIPAKEHUSA. Y PABHEHUS

BBITYCKHUK HAYUUTCS:

BBITIOJIHATH OTNIEPAIMH C YUCTIOBBIMH BBIPAKEHUSIMU;

BBITIOJIHATh MpPeoOpa3oBaHusi OYKBEHHBIX BBIPAKEHUN (PaCKpBITHE
CKOOOK, MpUBEJACHUE TOJOOHBIX CJIaraeMbiX);

pemarh  JIMHCWHBIE  ypaBHEHMS, pemaTh  TEKCTOBBIE  3aJayu
anredpanvyeckuM METOJIOM.

BI)IHVCKHI/IK IIOJYYHUT BO3MOXHOCTD.

pa3BUTh  MPEACTABICHUE O OYKBEHHBIX BBIPOKEHUSAX U HX
npeoOpa30BaHUsX;

OBJIAJICTh CICIHAIbHBIMU IIPHEMaMHU PEIICHHS ypaBHEHUH, IPUMEHSTh
anmapar ypaBHCHHH JIJIs PEIICHUS KaK TEKCTOBBIX, TaK U MPAKTHYCCKUX
3ajad.



I'eomerpuueckue ¢purypsol. U3mepeHue reoMeTpuuecKuxX BeJTHYMH.

BbIlyCKHUK HAy4UTCS:
® pacno3HaBaThb HAa YEPTEKAX, PUCYHKAX, MOJEISAX U B OKPYKAIOIIEM
MHUpE TUIOCKHE U TMPOCTPAHCTBEHHBIE T'€OMETpUYECKUE (PUTYpBI U UX
AJIEMEHTBHIL;
® CTPOUTH YIJIbl, ONPENEIIATh UX TPAAYCHYIO MEPY;
® pacrmo3HaBaTb U H300pakaTh pa3BEepPTKH KyOa, MPSIMOYTOJBHOTO
napajuie’enuneaa, NpaBUJIbHON TUPaMUIbI, IWIIMHIPA U KOHYCA;
® OMpeAeNATh M0 JHMHEWHBIM pa3MepaM pa3BepTKU (PUTYpHI JIMHEHHBIC
pa3Mepsbl camoii purypsl 1 HAOOOPOT;
® BBIYUCIATH 00BEM IMPSIMOYTOJIBLHOTO Napaljiesienunena u Kyoa.
BbINYyCKHUK TOJYYUT BO3MOKHOCT:
® HAYUYUTHCS BBIYUCIATH OOBEM MPOCTPAHCTBEHHBIX, T'€OMETPUUYECKUX
(Guryp, COCTaBJIEHHbIX U3 MPSIMOYTOJBHBIX MapaIeICIUIEA0B;
e yroyOUTh W  pa3BUTh  NPEACTABICHUS O  MPOCTPAHCTBEHHBIX
reoMeTpudecKux Gpurypax;
® HAY4YWUTHCS NPUMEHATh TOHSATHUE PA3BEPTKH I  BBINOJHEHHUS
NPAaKTUYECKUX PACUYETOB.

JIeMEeHTbI CTATUCTUKH, BeposATHOCTH. KoMOMHaTOpHbBIE 3a1a4H.

BEINYCKHHUK HAVYHATCSL:
® CMOJIb30BaTh IPOCTEHIIME CMOCOOBI  MPEJACTAaBICHUS H  aHalnu3a
CTAaTUCTUYCCKUX JTAHHBIX;
e pemaTh KOMOMHATOPHBIC 33/1a4l Ha HAXOXKICHHE KOJIMYECTBA OOBEKTOB MU
KOMOWHAINH.

BI)IHVCKHI/IK IIOJYYHUT BO3MOXHOCTD.

® TpUOOPECTH TMEPBOHAYAIBHBIM OMBIT OpraHu3au cOopa JaHHBIX MPU
MPOBEICHUH OMNpPOCca OOIIECTBEHHOTO MHEHUS, OCYIIECTBISTh MX aHaJu3,
MPEICTABIATh PE3yIbTaThl ONIPOCA B BUJIC TAOJIHIIBI, JUATPAMMBI,

® HAYYUTHCS HEKOTOPHIM CHEIMAIbHBIM MpHUEeMaM PEIICHUST KOMOMHATOPHBIX
3a7ay.

AJsredOpanvyecKue BbIPpAKEHUA

BhIITyCKHUK HAYUYHUTCS:

® OIICPUPOBATH IOHATHAMU «TOXKJIECTBO», «TOXKJIECTBEHHOE IpeoOpa3oBa-
HUE», pemiaTh 3a7adM, cojepkaiiue OyKBEHHbIC JlaHHbIC, paboTaTh C
bopmynamus;

® OIEpUPOBATh TOHATHEM «KBaJIpaTHBIH KOPEHBY», NPUMEHSIThH €ro B
BBIYHCIIEHUSX,

® BBINOJHATH MPEeOOPa30BaHUS BEIPAKCHUM, COIEPIKAIINX CTEIIEHU C IEIBIMHU
MoKasaTesIs MU U KBaJIpaTHbIE KOPHU;




BBHITIOJIHATh TOK/IECTBEHHBIE MPEOOPa30BaHUS PAMOHATBHBIX BBIPAKCHUI
HAa OCHOBE TMpaBWJ JEHCTBHA HaJ MHOTOWICHAMH W ajreOpanvecKuMu
JTpoOsIMU;

BBITIOJTHATH Pa3JIOKCHUE MHOTOUJICHOB HA MHOKUTEIIH.

BBIHVCKHI/IK IIOJYYHUT BO3MOXHOCTD.

BBITNOJIHATh MHOTOIIAroBbIE MpeoOpa3oBaHUs PalMOHAIBHBIX BBIPAKEHUM,
IPUMEHSSI IUPOKUNA HAOOP CIIOCOOOB U MPUEMOB;

IPUMEHATh TOXKICCTBEHHbIE MpeoOpa3oBaHUs sl PEIICHUs 3a7ad U3 pas-
JIMYHBIX pa3/iesioB Kypca.

YpaBHeHust

BBIHVCKHI/IK HAY4YHTCA.

pemaTh OCHOBHBIE BUJBI PALIMOHAJIBHBIX YPABHEHUN C OJHOW NEPEMEHHOM,
CUCTEMBI JIBYX YPABHEHUN C JBYMs IEPEMEHHBIMU;

IIOHMMATh YPAaBHEHME KaK BAXKHEUIIYI0 MAaTEMAaTUYECKYH) MOJENb IS
ONKCAaHUS M W3YYEHHUS pa3HOOOPA3HBIX pealbHbIX CHUTyallud, pemnarthb
TEKCTOBBIE 33J1a4M aIreOpanyecKuM METOI0M;

OPUMEHATh IpaduuecKkrue NpeACTaBICHUS Ul UCCIENOBaHUS YpaBHEHU,
VCCIICIOBAHUS M PELICHUS CUCTEM YPAaBHEHUM C JBYMS IIEPEMEHHBIMU.

BBIHVCKHI/IK IIOJYYHUT BO3MOXHOCTD.

OBJIAJICTh CICIHAIBHBIMHA TPUEMAaMU PCIICHUS YpPaBHEHUW W CHCTEM
ypaBHEHUH; YBEPEHHO NPHUMEHSTh anmnapar ypaBHEHUH I pelIeHUs
Pa3HOOOpa3HBIX 3a7]a4 U3 MATEMATUKU, CMEKHBIX MTPEAMETOB, MPAKTUKHU;
OPUMEHATh Tpaduueckue NpPECTaBICHUS ISl UCCIEIOBAaHUSA YpaBHEHUH,
CUCTEM YpPaBHEHHM, copepKaniux OyKBeHHbIE KO PHUITMEHTHI.

HepaBencrBa

BBIHVCKHI/IK HAY4YHUTCA.

IIOHUMAaTh W IPUMEHATh TEPMHUHOJOTMIO U CHUMBOJIUKY, CBA3aHHBIE C
OTHOLIEHUEM HEPABEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM M UX CHUCTEMBI; pe-
IaTh KBaJpaTHbIE HEPABEHCTBA C OMIOPOH Ha IrpaduyecKue MpeacTaBICHNUS;
MPUMEHATH allapaT HEPABEHCTB U PEIICHUS 3a7ay U3 Pa3IUyHbIX pa3jie-
JIOB Kypca.

BI)IHVCKHI/IK IIOJYYHUT BO3MOXHOCTD.

OCBOUThH pa3HOOOpa3Hble MPUEMBI JOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO
OPUMEHATH  anmapar HEpaBeHCTB Ui PEIIeHHUs  Pa3HOOOpa3HbIX
MaTeMaTUYECKHX 3aJ1a4 U 337a4 U3 CMEXXHBIX IPEIMETOB, IPAKTUKH;
NPUMEHATh rpaduyecKue MPEeCTaBICHUS IJIs HCCIEIOBAaHUS HEPABEHCTB,
CUCTEM HEPABEHCTB, COJIepKAIIUX OYKBEHHbIE KOIP(DULIUEHTHI.



YucaoBbie MHOXKECTBA.

BBIHVCKHI/IK HAY4YMUTCA.

¢ JIOHMMAaTb TCPMHHOJIOTUIO W CHMBOJIMKY, CBA3aHHBIC C TIIOHATHCM
MHOJKCCTBA, BBIIIOJHATDL OIICPpAllMU HAA MHOKXCCTBAMMU,

® JHCIIOJIB30BAaThb Ha4daJIbHBIC MMpCaACTABICHUA 0 MHOXXCCTBC
I[CﬁCTBHTCJILHBIX YHUCCII.

BBINYCKHUK ITOJIYYUT BO3MOKHOCTD:

pa3BHUBATh MPEACTABICHUE O MHOYKECTBAX;
pa3BUBATh MPECTABICHUE O YHCIIC M YUCIOBBIX CHCTEMaX OT HATypalbHBIX
JI0 IEHCTBUTEILHBIX YUCEN; O POJIU BBIUUCICHUHN B TIPAKTHKE,

pPa3BUTh W YIIyOUTh 3HAHUS O MECATUYHOW 3aIUCH JTCUCTBUTEIIBHBIX YHCET
(mepuouYecKue U HeTIepUOIUIECKUE ApooH ).

DOyHKIUU

BBIHVCKHI/IK HAY4YHUTCA.

MOHUMATh M WCIIOJIh30BaTh (DYHKIIMOHAILHBIC MOHATHS U S3BIK (TCPMHHBI,
CUMBOJIMYECKUE 0003HAUECHUSA);

CTPOUTH TpaPUKU dJIEMEHTApHBIX (QYHKIUN; UCCIEA0BATh CBOMCTBA YHUCIIO-
BbIX (DYHKITUI Ha OCHOBE M3YUYECHUS MOBEACHUS UX IPAPUKOB;

MOHUMAaTh (YHKIIHUIO KaK BaXKHEHIITYI0O MATEMAaTHUYECKYIO MOJIEIh JJIS ONUca-
HUS TIPOIICCCOB M  SBICHWW  OKPYXKAIOIIETO  MHpa, TPUMEHSTH
GYHKIIMOHATBHBIA SI3BIK JIJISI OMHMCAHUS W HWCCIASAOBAHUS 3aBUCHMOCTEH
MEXy (PU3NICCKUMH BETMINHAMU;

MOHMMATh M HCHOJB30BaTh SI3BIK TMOCJEAOBATEIBHOCTENH (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

NpUMEHSTh (HOPMYJIBI CBSI3AHHBIE C apU(PMETHUECKOM U TEOMETPUUYECKOMN
MpOrpeccusiMU, U amnmapar, CHOPMHUPOBAHHBIA TIPU HW3YYECHUU JIPYTUX
pa3lenoB Kypca, K pelIeHUI0 3a1a4, B TOM YHCIIE€ C KOHTEKCTOM U3 peaabHOU
KU3HH.

BBIHVCKHI/IK INOJYYUT BO3MOXHOCTD.

MPOBOJIUTH WCCEAOBAHMS, CBA3aHHBIC C M3YYCHHEM CBONCTB (DyHKITMH, B
TOM 4YHCJIE€ C UCIOJIb30BAHUEM KOMIIBIOTEPA; Ha OCHOBE TpaduKoB
U3YYCHHBIX (QYHKIMA CTpOUTH Oosee clokHbie Trpaduku (KyCOUHO-
3aJIaHHbIE, C «BBIKOJIOTHIMUY» TOYKAMU U T. I1.);

UCIOJIb30BaTh (DYHKIIMOHAJIBHBIC MPEJCTABICHUS U CBOMCTBA (DYHKIIMM 15
pelIeHusT MaTeMaTHISCKUX 3aJ1a4 U3 PA3IMIHBIX pa3/IesioB Kypca.

pemnaTh KOMOMHUPOBAHHBIC 3a7a4d C MPUMEHEHHEM (OPMYJI N-TO WICHA H
CYMMBI N TIEPBBIX YWICHOB apu(PMETHUESCKON M T€OMETPHUECKOM MPOTPECCHUH,
MIPUMEHSS TTPH TOM arapaT YpaBHCHHI U HEPaBEHCTB;

MOHUMATh apU(PMETUYECKYIO H TEOMETPUIECKYIO ITPOTPECCUI0 KaK (PYHKITUN
HATypaJbHOTO apryMeHTa; CBS3BIBATh aApU(METUUECKYIO MPOTPECCUI0 C
JUHEHHBIM POCTOM, TEOMETPUUYECKYIO — C SKCTIOHCHIIMAILHBIM POCTOM.
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JJ1IeMeHThI npmc.ﬂam{oﬁ MaTEMaAaTUKH

BLIIyCKHUK HAYYHUTCS:

WCIIOJIb30BaTh B XOJI€ PEIICHHS 3a7ad 3JIEMCHTAPHBIC TPECTaBICHUS,
CBsI3aHHBIC C MTPUOJIMKEHHBIMHU 3HAYCHUSMHU BEJINYNH;

UCIIOJIB30BaTh  MPOCTCHINME  CHOCOOBI  TPEJACTABICHUS M aHaJIu3a
CTAaTUCTUYECKUX JAHHBIX

HaXOJIUTh OTHOCUTEIHHYIO YaCTOTY W BEPOSTHOCTh CITy4ailHOTO COOBITHS;
permarh KOMOWHATOPHBIC 3aJadyd Ha HaXOXKICHUE YHClIa OOBEKTOB WIIN
KOMOMHAIIUH.

BBINYCKHUK ITOJIYYUT BO3MOKHOCTD:

HNOHATh, YTO YHCJOBBIE JIaHHbIE, KOTOpbIE HCIIOJNB3YIOTCS  JUIA
XapaKTEePUCTUKU O00BEKTOB OKPY>KaIOILIEro MUpa, SBIISAIOTCS
NPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO MO 3alUCH MPUOIMKEHHBIX
3HAYEHUH, COACPKAMUXCSI B UHPOPMALIMOHHBIX HCTOYHUKAX MOXXHO CYAUTh
O MOTPEIHOCTH MPUOIHKEHHUS,

NOHATh, YTO MOrPEIIHOCTh pe3yJbTaTa BBIYUCICHUNA JOJDKHA OBITh
COM3MEpHUMa C MOTPEIIHOCTHIO HCXOIHBIX JIaHHBIX;

npuoOpecTH TEepBOHAYAIBHBIA OIBIT OpraHu3aluu cOopa JAHHBIX MpH
IPOBEJCHUM ONpoca OOIECTBEHHOTO MHEHUS, OCYUIECTBIIATh UX aHAJIU3,
IPEJCTaBIATh PE3yJIbTaThl OIPOca B BUAE TAOJIULIbI, JUArpaMMBbl;
IPUOOPECTH OMBIT MPOBEAECHUS CIIYYAHBIX HKCIIEPUMEHTOB, B TOM YHCIIE C
NOMOIIBI0  KOMIIBIOTEPHOTO  MOJEIUPOBAHMS,  MHTEPIpPETAlUUd  HX
pE3yJIbTaTOB,;

HAyYUTHCSI HEKOTOPBIM CIEHHUAIBHBIM MPUEMaM pelIeHUus: KOMOUHATOPHBIX
3a1ay.

Harasinnas reomerpust

BBITTYCKHUK HAYYUTCS:

pacro3HaBaTh Ha YepTekax, PUCYHKaX, MOACISAX W B OKPYKAIOIIEM MHPE
MJIOCKUE U MIPOCTPAHCTBEHHBIE TE€OMETPUUECKHIE PUTYPHI;

pacro3HaBaTh pPa3BEPTKH KyOa, MPSIMOYTOJIBHOTO Mapajuiesenumesa,
MPaBUILHOW MUPAMHUIBI, IWJIMHIPA U KOHYCA;

CTPOUTH Pa3BEPTKU KyOa M MPsIMOYTOIBHOTO TapalijieNenumnena;

OTIPENEIATh 10 JUHEHHBIM pa3MepaM pa3BEPTKH (DUTYpHI JTUHEHHBIC pa3-
Mepbl caMOi (UTYPBI K HA00OPOT;

BBIYHCIIATh 00BEM MPSAMOYTOIHHOTO MapalijIesIeIUITe 1A,

HAyYUTHCSI BBIYUCIIATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUUYCCKHUX (DH-
I'Yp, COCTABJICHHBIX U3 MPSIMOYTOJIBHBIX MapaJICICIHIICIOB;

yIayOUTh M Pa3BHTh NMPEICTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
burypax;

HAYYUTHCS IPUMEHSTH TOHSITHE Pa3BEPTKH JJIS BHITIOJIHEHHS MTPAKTUYECKHUX
pacy€ToB.




BBIHVCKHI/IK IIOJYYHUT BO3MOXHOCTD.

® OBJIAJIETh METOJIAMM PEIICHUS 33/1a4 HA BBIYMUCIICHHS U JOKA3aTeNbCTBA:
METOJIOM OT MPOTUBHOTO, METOJOM TOJI00Ms, METoIoM Tmepedopa
BAPUAHTOB U METOJOM I'€OMETPUUECKUX MECT TOUECK;

® MPUOOPECTH ONBIT MPUMEHEHUS aNreOpanvyeckoro U TPUTOHOMETpUYEe-
CKOrO ammapara W W€V JBWKCHHUS NPU PEIUICHUA TE€OMETPUYECKHUX
3a/1ay;

® OBJAJCTh TPAAULIHMOHHOM CXEMOW pEIICHUs 3aad Ha IOCTPOCHUE C
MIOMOIIBIO LIHUPKYJIA U JUHEWKU: aHAIN3, HOCTPOEHUE, JOKA3aTEIbCTBO U
UCCIIEJOBAHNUE;

® HAY4YUTHCS pEIIaTh 3aJa4d Ha MOCTPOCHHE METOJOM T€OMETPHUYECKOIO
MeCTa TOUYEK ¥ METOJIOM MO00uS;

® TIPUOOPECTH OMBIT WCCIICIOBAHUS CBOWCTB IUIAHUMETPUYECKUX (DUTYD C
MTOMOIIIbIO KOMITBIOTEPHBIX MPOTPaMM,;

® TIPUOOPECTH OIBIT BHIMOJHEHHUS MPOEKTOB MO TeMaM «l eoMeTpuueckue
npeoOpa3zoBaHus Ha MIIOCKOCTHY, «IlocTpoeHne oTpe3koB mo hopmyse.

I'eomerpuyeckue purypsol

BBINYCKHUK HAYYUTCS:

MOJIb30BATHCS SI3BIKOM T€OMETPHUHU ISl ONMCAHUS MPEIMETOB OKPYKAIOIIETO
MHpa U UX B3aUMHOTO PACTIONOXKEHUS;

pacro3HaBaTh U U300paxaTh Ha YepTEXKax U PUCYHKAX reoMeTpudeckue Gpu-
TypHI U UX KOH(Urypanuu;

HaXOJUTh 3HAYEHUS JJIUH JIMHEHHBIX 3JEMEHTOB (DUTYp U UX OTHOLICHUS,
rpaaycHyto Mepy yrioB ot 0° go 180°, mpuMeHsis onpeeaeHus, CBOMCTBA U
MpU3HAKKU GUTYP U KX DJIEMEHTOB, OTHOIICHUS (DUTYp (paBEHCTBO, IMOI00HE,
CHMMETPHH, TOBOPOT, MapajieIbHbIN MTEPEHOC);

ONEPUPOBATH C HAYAJIbHBIMU TOHSITHUAMU TPUTOHOMETPUM U BBINOJHSITH
AJIEeMEHTapHbIE oTniepaluy HaJl QYHKIUSIMH YTIIOB,;

pelaTth 3aJa4u Ha JI0Ka3aTeabCTBO, OMUPAsiCh Ha M3yUYCHHBIE CBOMCTBA (hu-
Iyp W OTHOLICHUH MEXAYy HHUMH U TPUMEHSS U3YYCHHBIE METOJIbI
JI0Ka3aTeIbCTB;

peliaTh HECJIOXKHBIE 3aJa4d Ha MOCTPOCHWE, MPUMEHSsI OCHOBHBIC ayro-
PUTMBI IOCTPOEHHSI C TOMOIIBIO IIUPKYJISI U TUHEUKH;

pelaTh NpocTerime MIaHUMETPUUECKUE 3a/1a4l B IPOCTPAHCTRE.

BBIHVCKHI/IK IOJIYYUT BO3BMOKHOCTb.

OBJIQJICTh METOJIAMH PEUICHMS 3aJay HAa BBIYUCICHHUS W JI0KA3aTENbCTBA:
METOJIOM OT MPOTHMBHOTO, METOJOM TO00Ms, METOJ0M Tiepedopa BapuaH-
TOB U METOJIOM I'€OMETPUUYECKUX MECT TOUEK;

MPUOOPECTH OMBIT MPUMEHEHHS aNreOpandeckoro U TPUrOHOMETPUIECKOTO
arrapara v WJeu IBMKECHUS MPU PEIICHUHA T€OMETPUYECKUX 3a/1a4;



OBJIAJIETh TPAJULMOHHOW CXEMOM PELICHMs 3aad Ha IIOCTPOCHUE C IIOMO-
IIbI0 LMPKYJIA M JIMHEWKW: aHAINW3, I[OCTPOCHME, JA0Ka3aTeIbCTBO U
UCCJIEIOBAHME;

HAay4NUThCsSl PEIIATh 33Ja4yd Ha IIOCTPOCHUE METOJOM TI'€OMETPUYECKOTO
MeCTa TOUYEK M METO/I0M MO00us;

IpUOOPECTH OMBIT HCCIEAOBAHUS CBOMCTB MJIAHUMETPUUECKUX (PUTYD C TIO-
MOIIBK0 KOMITBIOTEPHBIX IIPOTPAMM;

IPUOOPECTH OIBIT BBIIIOJIHEHUS IPOEKTOB 0 TeMaM «l'eomeTpuueckue mnpe-
o0Opa3oBaHMsI Ha IUNIOCKOCTHY, «IlocTpoeHne 0Tpe3KoB o GopMyIiey.

N3mepeHue reoMeTpuYeCKUX BeJTUYHH
BbIyCKHUK HAYYUTCS:

HCIIOJI30BaTh CBOMCTBA U3MEPEHHUS JIJIMH, IUIONIAACH U YIJIOB MPU PEIICHUN
3a/lady Ha HAXOXKJICHHE JJIMHBI OTPE3Ka, JJIMHBI OKPYXHOCTH, JUTHHBI JTYTH
OKPYXHOCTH, TPATyCHON MEPHI YIJIa;

BEIYHCIIATH TIJIOMIA TN TPEYTOJIbHUKOB, MPSIMOYTOJIbHUKOB,
napajieIorpaMMOB, TpaIleliuid, KpyTOB U CEKTOPOB;

BBIYHCIIATD JIJTUHY OKPY>KHOCTH, JUNIMHY TIYTH OKPY>KHOCTH;

BBIYUCIIATh JIJTMHBI JIMHEHHBIX 3JIEMEHTOB (UTYp U HUX YIJIbI, HCIOIb3YS
GOpMyJIBI TUHBI OKPYXXHOCTH M JJIMHBI JIYyTH OKPYKHOCTH, (DOPMYJIBI
iomaaeu guryp;

pemaTh 3aJadd Ha JIOKAa3aTeIhCTBO C HMCIOJIB30BAaHUEM (OPMYI JIUHBI
OKPYXHOCTH | JITMHBI YT OKPY>KHOCTH, GOpMYII IIommaaei Guryp;
pemaTh MpakTUYECKUE 3aJlayM, CBSI3AHHBIC C HAXOXKICHUEM TeoMeTpuye-
CKUX BEJIWYUH (UCMONIB3Ysl TIPU HEOOXOJAMMOCTH CIPABOYHUKU H
TEXHUYECKHUE CPEJICTBA).

BI)IHVCKHI/IK IIOJYYUT BO3MOXKHOCTb HAYYNTHCA.

BBIUMCIIATh IUIONIAAM (UTYp, COCTABJICHHBIX U3 JBYX WM OoJee
PSAMOYTOJIBHUKOB, MTapajuIeIorpaMMOB, TPEYTOJIBHUKOB, KPyTa U CEKTOPA;
BBIYMCIIATh  IUIOIIAJAM  MHOTOYTOJIBHUKOB,  HCHOJIb3ysl ~ OTHOLIEHUS
PaBHOBEIUKOCTH U PABHOCOCTABJICHHOCTH;

OPUMEHATh aireOpandeckuii ¥ TPUTOHOMETPUUECKHUI ammapaT U HUIeH
JOBW)KEHUS  IPUM  PEIICHWM  33aJa4  Ha  BBIYKCICHHE  IUIOLIAAECH
MHOT'OYT'OJIbHUKOB.

Koopaunarsl
BBIITYCKHHUK HAYYUTCS:

BBIUHCIIATh JIJIMHY OTpe3Ka IO KOOpJAMHATAM €ro KOHIIOB; BBIYUCIATH
KOOPJIMHATHI CEPEUHBI OTPE3KA;

UCITIOJI30BaTh KOOPAMHATHBIA METOJ Uil W3Y4YEHHsS CBOMCTB MpPSMBIX M
OKPY’KHOCTEM.

BBIHVCKHI/IK IMOJIYYUT BOBMOXKHOCTD.

OBJIaICTh KOOPAMHATHBIM METOJIOM PEIICHUS 3a7a4y Ha BBIYMCICHUS U JOKa-
3aTeNIbCTBA;



HpI/I06peCTI/I OIIBIT MCIIOJIb30BAHUA KOMIIBIOTCPHBIX IIPpOrpaMMm IJId aHaJIn3a
YaCTHBIX CJIy4ac€B B3aMMHOI'O PACIIOJIOKCHUS Opr}I(HOCTCﬁ U IPAMBIX]
HpI/IO6p€CTI/I OIIBIT BBIIIOJIHCHHUA IIPOCKTOB HA TEMY ((HpI/IMeHeHI/Ie KOOpau-
HAaTHOI'O MCTOAa IIpHU PCIICHUHA 3aa4 Ha BbIYUCIICHUA U NOKA3aTCILCTBAY.

BexkTopbl
BhINyCKHUK Hay4uTCS:

ONEPUPOBATH C BEKTOPAMM: HAXOJIHWTh CYMMY M Pa3HOCTb JBYX BEKTOPOB,
3aJaHHBIX TE€OMETPUYECKH, HAXOIWUTh BEKTOpP, DPAaBHBIA IPOU3BEIACHUIO
3aJaHHOT'0 BEKTOpa Ha YUCIIO;

HaxXOJWTh [JIsi BEKTOPOB, 3aJaHHBIX KOOPAWMHATAMH: JUIMHY BEKTOpA,
KOOpAMHATBI CyMMBl M Pa3HOCTU JIByX M 0oyieeé BEKTOPOB, KOOPIMHATHI
IPOU3BENCHUSI BEKTOpa Ha 4YHUCIO, IPUMEHSSI MpU HEOOXOIAUMOCTH
COYETATENIbHBIN, [IEPEMECTUTEIBHBIN U PACIIPEACIIUTEIIbHBIN 3aKOHBI,
BBIYUCIIATH CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, HAXOIUTHb YIOJ MEXKIY
BEKTOPAaMH, yCTAHABIIMBATh NEPIIEHANKYIIAPHOCTD MPSIMBIX.

BBIHVCKHI/IK IMOJIYYUT BOBMOXKHOCTb.

OBJIAICTb BEKTOPHBIM MCTOAOM JIsI pCIICHUA 3a/1da4 HAa BBIYUCIICHUA U 1OKa-
3aTeJIbCTBA,

HpI/IO6p€CTI/I OIIBIT BBIIIOJIHCHUA IIPOCKTOB HA TCMY «IIPHUMCHCHHUC BCKTOP-
HOT'0 MCTOJA IIPH PCIICHHUH 3aa4 Ha BBIYHUCIICHUA U NOKA3aTCIILCTBA».



Paznen 2.Conepxanne yueOHOI0 npeamMera
YMK: Mep3ask, B.b. Ilosgoucknii, M.C. AAxup u ap.

Maremaruka 5- 6 KJiacce

Apudpmeruka
HarypaabHble unciia

Psin HaTypanbHbIX uncen. JlecsTuuHas 3aluch HaTypaabHbIX YHCEIL.
OxpymiieHrne HaTypajabHbIX YUCEN.

KoopaunaTtHell y4.

CpaBHeHue HaTypalibHBIX yucen. CIoKeHHe U BEIYMTAaHUE HATypaJIbHBIX
yrceil. CBOMCTBA CIIOKEHHSL.

YMHOXKEHUE U JIeJIeHHEe HaTypaIbHBIX uncell. CBOMCTBA YMHOKEHHS.
Henenue ¢ ocrarkoM. CTeneHs Yucia ¢ HaTypaJlbHBIM TTOKa3aTeJIeM.
JlenuTenu u KpaTHbIE HATypajabHOTO ynciaa. HanbGonpimmii oOuuii 1eauTeb.
Haunmensbiee o6miee kpatHoe. [Ipu3naku nenmumoctu Ha 2, Ha 3, Ha 5, Ha 9,
Ha 10.

IIpocThie ¥ cocTaBHBIC UnCa. Pa3noskeHne yuces Ha MpOCThIE MHOXKUTEIIH
PelieHne TEKCTOBBIX 3a7a4 apu(PMETHIECKUMU CIIOCOOaAMU.

Apodu

OO6bIkHOBEHHBIE JIpoOu. OCHOBHOE CBOMCTBO Nipodu. Haxoxenue npodu ot
yucia. Haxoxaenue uncina no 3HadyeHuto €€ qpoou. [lpasuibHbie n
HernpaBuibHbIe poOu. CMellIaHHbIE YHCTIA.

CpaBHeHHE OOBIKHOBEHHBIX APOOEH U CMEIIAHHBIX YUCEN.
ApudpmeTrnueckue 1eHCTBUS C OOBIKHOBEHHBIMH JPOOSMH U CMEIIaHHBIMU
YUCIIAMH.

Hecsatuunble n1podu. CpaBHEHHUE U OKPYIJIEHHE AECATHUHBIX ApOOeH.
ApudmeTrnueckue IeHCTBUS C NeCATUYHBIMU ApoosMu. [Tpukunku
pe3yJIbTaToOB BhIUMCAeHUMN. [IpeacTaBnenne necaTHIHON ApoOH B BHJIC
OOBIKHOBEHHOM JIp0oOU 1 OOBIKHOBEHHOM B BUJIEC ECATUUHOMN. beckoHeuHbIe
NepUOAUYECKUE NecaTuuHble 1poou. [ecarnunoe npubiamkeHue
OOBIKHOBEHHOM APOOH.

OtHomenne. [IponeHTHOE OTHOIIEHUE ABYX yucel. Jlenenue uucna B
TAHHOM OTHOILIEHHU. MaciTao.

[Tponopuus. OcHoBHOE cBOMCTBO mponopuuu. [Ipsmas u oOpatHas
MPOMOPIIMOHAIIBHBIE 3aBUCUMOCTH.

[IponenTel. Haxoxxnenue npoueHToB oT yucna. Haxoxxnenue uncia mno ero
IIPOLICHTAM.

Permenue TekCcTOBBIX 33724 apuhMETUUECKIMU CIIOCOOAMHU.

PanuonajbHbIE YHcIa

[TonoxuTtenbHble, OTpULIATENIbHBIEC Yncaa U yucio 0.
[IpoTuBoTIONIOXKHBIEC UKcia. Moy yuca.

[enbie uncna. ParmonansHbie yncia. CpaBHEHHE pallMOHATBHBIX YHCEIL.
Apudmernueckue IeUCTBUS C pallMOHATLHBIMU ynciiaMu. CBOWCTBA
CJIOXEHUS U YMHOXEHUS PAllMOHATIbHBIX YHUCEI.
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KoopaunarHas npsmas. KoopauHaTHas IIIOCKOCTb.

Be.]Il/I‘II/IHbI, 3aBUCHUMOCTH MEK1Y BCJIMNYNHAMM.

EnuHuLb! 1vHsl, miomaamn, 00bEémMa, Macchbl, BDEMEHH, CKOPOCTH.
[Ipumeps! 3aBucUMOCTEN MeXAy BennunHamu. [Ipencrasnenne
3aBHCUMOCTEH B Buje popmyn. Beruncienus no ¢popmynam.

YucsoBble M OYyKBEHHbIE BbIPAKEHUsSI. YPABHEHMS.

UucnoBele BhIpaKEHUS. 3HAUEHNUE YMCIIOBOTO BhIpaxkeHUs. [lopsaok
JIEWCTBUH B YUCJIOBBIX BBIpAKEHUSIX. byKBEeHHbIE BbIpakeHus. PackpbiTue
cko0oK. [TomoOHbIe ciaraeMble, MpUBEIEHNE MTOIOOHBIX CIIaracMbIX.
DOopMYyIIBI.

VYpaBuenusi. Kopenn ypaBHeHus. OCHOBHBIE CBOMCTBA ypaBHEHUI. Perienue
TEKCTOBBIX 33/1a4 C MOMOIIbIO YPABHEHHM.

JJ1eMeHThI CTAaTUCTUKHU, BEPOSITHOCTH. KOMﬁI/IHaTOprle 3adavu.

[IpencrapneHne NaHHBIX B BUAE TaOJHII, KPYTOBBIX U CTOJIOUATHIX
aarpamm, rpaguKoB.

Cpennee apudmernueckoe. CpeHee 3HaUCHUE BEIUYUHBI.

Cnyuaiinoe cobObiTue. JlocToBepHOE U HEBO3MOKHOE cOObITUSA. BeposTHOCTh
CITy4aifHOTO COOBITHS. Perenre KoMOMHATOPHBIX 3aj1ad.

I'eomerpuyeckue Gpurypsl.
H3mepeHus reoOMeTpUIEeCKUX BEJIMYUH

Otpesok. [Toctpoenue orpeska. [[imuHa orpeska, JioMaHoil. 3Mepenue
JUIMHBI OTPE3Ka, IOCTPOECHUE OTPE3Ka 3alaHHOM JuHEbL. [lepumerp
MHOroyroyibHuKa. I1mockocts. [Ipsamas. Jlyd.

VYron. Bune! ymiios. ['pagycnas mepa ymia. MI3MepeHne 1 moCTpOCHUE YIIIOB
C IOMOUIBIO TPAHCIIOPTHUPA.

IIpsamoyroneauk. KBagpar. TpeyronsHuk. Buabl TpeyronbHUKOB.
OxpyxHOCTb 1 KpyT. [InuHa okpyxuHoctu. Huco .

PaBenctBo uryp. [lonsitue u cBoiictBa miomanu. [lnomans
npsIMOYTOJIbHHMKA U KBagpara. [1nomans kpyra. Ock cumMMeTpuu GUryphl.
Harnsgaele npeacTaBieHns 0 IPOCTPAHCTBEHHBIX (PUTYypax:
IpSIMOYTOJIbHBIN Mapajuiesenunes, Kyo, nupaMuaa, HUWIMHIP, KOHYC, ap,
cdepa. [Ipumepsl pa3zBEPTOK MHOTOTPAaHHUKOB, LIMIIMHAPA, KoHyca. [lonsTue
U cBOicTBa 00BbEMa. OOBEM IIPSIMOYTOJILHOTO Napaljiesienunena u Kyoa.
B3auMHoe pacnonoxeHue AByX NpsMbIX. [IeprieHauKyasspHble psSMBIE.
[TapannensHble NpsIMBIE.

OceBas 1 HEHTpAJIbHAsI CHMMETPHH.

MaremaTruka B HCTOPHYCCKOM Pa3BUTHH.

e PumMcKas cucTema CUMCJICHUS. HOBI/IHI/IOHHBIC CHUCTCMBbI CHUCJICHHUA.

O6o3nauenue udp B pesneit Pycu. CrapuHHbIE MEPBI JJTUHBI.
Bgenenue MeTpa kak eqMHUIBI JUIMHBL. MeTpruueckas cucrtema Mep B
Poccu, B EBponie. Uctopust popmMupoBaHusi MaTeMaTnyeCKUX CUMBOJIOB.
Ipo6u B BaBunone, Erunre, Pume, Ha Pycu. OTKpbITHE IECATUIHBIX
npoOeii. Mup nipocThix uncen. 3oiotoe ceuenue. Yuco 0. [TosBaenue
OTPULIATEIIbHBIX YHCEI.

11



o JIL.d.Marnunkwuii. [1.J1.Ye6wsme. A.H.Kommoropos.

Aareopsi 7-9 kiacc

AnredOpanvecKkue BbIPaKeHUs

e BripaxxeHue ¢ nepeMEeHHbIMH. 3HAYCHHUE BBIPAKEHUS C IEPEMEHHBIMH.
JlonmycTuMbIe 3HAYECHHS IEPEMEHHBIX. T0K1eCTBO. TOXIECCTBEHHBIE
npeodpa3zoBaHus anre0Opanyeckux BeIpakeHuil. Jloka3aTenbCcTBO
TOXIECTB.

e (TerneHb C HATYpAJIbHBIM IOKAa3aTeNeM U €€ cBoMcTBa. OTHOUYJICHBI.
OnHowieH crangapTHOro Buja. CreneHb ogHOWIeHa. MHOTOWICHBI.
MHorousieH cranaptHoro Buga. Crenens MHOrouseHa. ClioxeHue,
BBIUNTAHWUE U YMHOKEHHE MHOTOWICHOB. @OPMYJIbl COKPAILIEHHOTO
YMHOXEHHS: KBaAPAT CYMMBI U KBAaJIpaT Pa3HOCTH JIBYX BBIPAKEHUU,
ITPOU3BEAECHUE CYMMBI M Pa3HOCTH JIBYX BbIpaxkeHU. Paznoxxenue
MHOTOYJIEHA Ha MHOKUTENN. BbhiHECEHNEe MHOKUTENS 32 CKOOKU. MeToz
rpynnupoBKy. PasHOCTh KBagpaToB ABYX BeIpaxkeHuil. Cymma u
pa3HOCTh KyOOB JIByX BbIpaxkeHuil. KBaapaTHbiii TpéxuiieH. Kopenn
KBaJIpaTHOTO TpE€xwieHa. CBOMCTBA KBAIPATHOIO TPEXWICHA.
Pa3znoxxenue kBagpaTHOro TpEXUYIeHa HA MHOKUATEIIN

e PanmonaneHblie BeipaxeHus. Llensie Beipaxkenusi. J[poOHbIe BbIpaxKeHusl.
PanmonaneHas 1po0b. OCHOBHOE CBOWCTBO palliOHATILHOU JIpOOH.
Crnosxenue, BBIYMTaHUE, YMHOKEHHE U JICJICHUE PAllMOHATIBHBIX IpOOEH.
Bo3Benenue parmoHanbHOM ApoOH B CTENCHB. TOXISCTBEHHBIC
npeoOpazoBaHus PallMOHAIBHBIX BbIpaxeHUH. CTeneHb ¢ LebIM
IIOKA3aTeIeM U €€ CBOMCTBA.

e KBgagparnsie kKopHU. ApuMeTHUEeCKUI KBaIpaTHBI KOPEHb U €ro
cBoiictBa. ToXaecTBEHHbIE MPEe0Opa30BaHMs BHIPAKEHUM, CONEPKAIINX
KBaJpaTHbIE KOPHHU.

YpaBHeHust
e VYpaBHeHHUE ¢ O1HOW nepeMeHHoM. KopeHp ypaBHeHus. PaBHOCUIIBHBIE

ypaBHeHHs. CBOWMCTBA ypaBHEHUN C OJHOUN MEPEMEHHOM. Y paBHEHHUE KaK
MaTeMaTH4eCcKasi MOJIENIb PEAIbHON CUTYAIIUU.

e JluneiiHoe ypaBHenue. KBanapatHoe ypaBHeHne. @opmyiia KOpHEH
KBaJIpaTHOTO ypaBHeHUs. Teopema Buera. PannonanbHble ypaBHEHUS.
Pemenne paBHOCWIBHBIX YPaBHEHHUM, CBOIAIIMXCS K JIMHEWHBIM WU
KBaJIpAaTHBIM YPaBHEHUAM. PellleHne TEKCTOBBIX 3a7a4 C MIOMOLIBIO
palMOHAJIbHBIX YPABHEHUN.
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e VYpaBHEHHUE C AByMs nepeMeHHbIMU. [ paduk ypaBHEHHS ¢ ABYyMSI
nepeMeHHbIMU. JInHEHHOEe ypaBHEHHE ¢ IBYMsI IEPEMEHHBIMHU U €r0
rpaduk.

e CucreMsl ypaBHEHHH ¢ IByMs niepeMeHHbIMU. [ paduueckuit meton
pELIEHNs CUCTEMBI YPAaBHEHUN C JBYMs IIEpEMEHHBbIMU. Perrenne cucrem
YPaBHEHUI METOJIOM IOJICTAHOBKU U ciI0keHMs1. Cucrema AByx
YPaBHEHUH C IBYMsl IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYALUH.

HepaBencrBa
e UucnoBeie HEPABEHCTBA U UX CBOMCTBA. CIOKEHHE U YMHOKEHHE YHCIIOBBIX

HepaBeHCTB. OlLleHNBaHNE 3HAaYCHUS BbIpakeHus. HepaBeHCTBO ¢ 0HOM
nepeMeHHoW. PaBHOCHIIBHBIE HEpAaBEHCTBA. UMCIIOBBIE IPOMEKYTKH.
JIuHelHbIe U KBaJApaTHBIE HEPABEHCTBA C OJHOU NMEpeMeHHOU. CHCTEMBI
HEPABEHCTB C OAHOU MEPEMEHHOM.

Yuc10BbIe MHOKECTBA
e MHOXecTBO U ero yieMeHThl. CmocoOsl 3a1aHU MHOXKeCTBa. PaBHbBIE

MHOXKCCTBA. HYCTOG MHOMKCCTBO. HOI[MHO}KCCTBO. OnepauHH Hal1
MHOXCCTBaMU. I/IJIJIIOCTpaHI/UI COOTHOIICHUM MCKAY MHOXCCTBaAMHU C
IIOMOIIbIO JHUarpaMm Qﬁﬂepa. MHoxecTBa HaTypaJbHBIX, IOCJIBIX,

m
panrOHAJIbHBIX YHCCII. PaHI/IOHaJ'IBHOG YHCJIO KaK I[pO6B Buaa ;, rac m-

1EJI0€ YKCJIO, a N —HaTypaJbHOE, U KaK OECKOHEUHas epUOoIuIecKas
necaTuaHas Apoosk. [Ipeacrapienue o0 npparmoHaIbHOM YHUCIIE.
MHO%k€eCTBO IEMCTBUTENBHBIX YKCeN. [IpeacTaBieHne qeMCTBUTEIBLHOTO
4KCIia B BUI€ OECKOHEYHON HEMePUOANUECKON JECATUIHOU TPpoOHu
CpaBHeHUE JeUCTBUTENBHBIX Ynced. CBI3b MEXIy MHOKECTBaMU N,

Z,Q.R.

DYyHKIUH.
YucuaoBbie PyHKIHU
o OyHKUHMOHAIBHBIE 3aBUCUMOCTH MeXay BenuunuHamu. [lonstre pyHkum.

DyHKIUS KaK MaTeMaTHIeCKast MOJIENb peaabHoro nporecca. O6macTb

oTpesieNieHus ¥ 001acTh 3HaueHu (PyHKIu. CriocoObl 3aaanus GyHKIIUU.

I'padux dynkuuu. [Moctpoenue rpaduxoB GyHKIINNA ¢ TOMOIIBIO

npeoOpazoBanuii puryp. Hymu pynkiuu. [IpoMexyTkn 3HaKOTIOCTOSTHCTBA

bynakuuu. [TpoMexxyTku Bo3pacTaHus U MPOMEKYTKH YObIBaHUS (DYHKITHH.
o Jluneitnas GyHKIMs, 0OpaTHAS MPOTOPIIMOHAIBHOCTD, KBaApaTHIHAS

dynknus, yHKIMs y = VX , UX cBOMCTBA M rpaduKH.
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YucjioBble MOCJI€I0BATEILHOCTH

e [loHATHE YKCIIOBOM MOCIEA0BATEIbHOCTU. KOHEUHbIE 1
OeckoHeuHbIe TTociieoBaTenbHOCTU. CriocoObl 3ajaHus
MoCJIeIOBAaTENbHOCTU. ApHU(pMETHYecKas U TeoMeTpuiecKas
nporpeccur. CBOMCTBA UJIEHOB apU(PMETUUECKON U T€OMETPUUECKON
nporpeccuii. Dopmynel 001IeTO YieHa apuPMETHISCKOMN U
reoMeTpu4ecKkoun nporpeccuii. GopMynsl CyMMBI N IEPBBIX YJIEHOB
apudmeTryeckoil u reoMmeTpuueckoit mporpeccuit. Cymma
0ECKOHEUHOI T€OMETPUUECKOM Mporpeccuu, y Kotopoit \q\ < 1.
[IpeacraBnenre OECKOHEUHOMN MEPUOINICCKON TECATUIHON NpoOH B
BHJIe OOBIKHOBEHHOU JPOOH.

DJIeMeHThI NPUKJIAHOI MaTEeMATHKH.
e Marematuueckoe mojaenupoBanue. [IpoiieHTHbIe pacuétol. @opmyna

CJIOKHBIX TIpo1ieHTOB. [IpubnukéHHbIe BhIUKCICHUS. AOCOIOTHAS U
OTHOCHUTEJbHAs TorpenrHocTi. OCHOBHBIE MpPaBuUiia KOMOMHATOPUKH.
YacToTa 1 BeposSITHOCTD ciydailHOro coObiTusi. Knaccuueckoe
omnpeesieHre BEposITHOCTH. HavanbHble CBEIEHUS O CTATUCTHKE.
[IpencrapiieHre JTaHHBIX B BUJE TAOJIHI], KPYTOBBIX U CTOJIOYATHIX
nuarpamm, rpagukoB. CTaTUCTHUYECKUE XapaKTEPUCTUKU
COBOKYIMHOCTHU JAHHBIX: CPEIHEE 3HAUYCHHE, MOJa, pa3Max,
MeJlhaHa BBIOOPKH.

AuredOpa B HICTOPUYECKOM Pa3BUTHM.
e 3apoxaeHue alreOpbl, KHUTa O BOCCTAHOBJICHUH U

IpOTUBONOCTaBIIeHNM Myxammena anb-Xopesmu. Mcropust
(opMupoBaHUs MaTeMaTHUECKOro si3bika. Kak 3aponunach uaes
koopauHat. OTKpbITHE UPpALMOHAIBHOCTH. W3 Hctopun
BO3HMKHOBEHUS (pOpMyJ AJis penieHust ypaBHeHU 3-i u 4-i
crenieneil. Mctopus pa3Butus noustus pynkiuu. Kak 3apoaunack
Teopusi BeposiTHOcTel. Yucina Pubdbonayun. 3amada JI.IIuzanckoro
(PuboHaUUN) O KPOJIUKAX.
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I'eomeTpus 7-9 kaacc
YMK: JI.C. Aranacsin, B.®. byry3os, C.b. Kagomues.

Harasignas reomerpusi.

e Harmsnuele mNpencTaBlieHUs] O MPOCTPAHCTBEHHBIX (Urypax: KyoO,
napajiesienunes, Ipu3Ma, nupammuaa, map, chepa, KoHyC, LUIUHIP.
N3o00paxeHne mpOCTpaHCTBEHHBIX Quryp. Ilpumepsl ceueHMil.
Mpuororpanauku. [IpumMeps! pa3BepTOK MHOTOTPaHHUKOB, IIUIMHIPA,
KOHYCA.

e [lonsarue oObema; eguHuIBl oOBeMa. OOBEM MNPSIMOYTOJIBHOIO
napajuJienenumnena, Kyoa.

I'eomerpuueckue Gpurypsl.

e [lpsmeie m yrael. Touka, mpsMas, IOCKOCTb. OTpe30K, Jyd. YTOIL
Buns! yrios. BeptukanbHele U cMeKHbIE yIiIbl. CpaBHEHUE OTPE3KOB
u yrioB. CMEXHbIE M BEPTUKAJIBHBIC YIVIBI M HMX CBOMCTBA.
buccekrpuca yria.

e [lapaymeneHble W mepecekaromuecs — npsmele.  [IpusHaku
MapaJuIeIbHOCTH  MPSAMBIX. AKCHOMa MapaJUICIbHBIX  IPSMBIX.
CpoiicTBa napajuienbHbBIX MNpsAMBIX. lleprneHauKynspHbele NpsMbIE.
Ilepnenaukynsip W  HakJIOHHas K  npsaMou.  CepenrHHBIN
NEPIEHIUKYJIIAP K OTPE3KY.

e TpeyronbHuk. Menuana, OHWCCEKTpHCa W BBICOTa TPEYTrOJbHUKA,
CpeIHssl JIUHMS TPeyrojibHUKa. PaBHOOEAPEHHBII 1 paBHOCTOPOHHUMN
TPEYrOJIbHUKY; CpoiicTBAa W MNpU3HAKK  PaBHOOEIPEHHOIO
TpeyrojibHUKa. [Ipu3Haku paBeHCTBa TPEyroJbHUKOB. COOTHOILIEHHE
MEXIy CTOpOHaMHM U yIilamMu TpeyrosbHuka. HepaseHcTBo
TpeyroiabHuka. [IpsAMOyrosibHblE TPEYrOJIBHUKH, WX CBOWCTBA W
[IPU3HAKU PABEHCTBA.

e (CymMa YrIoB TpEyroJbHUKa. BHemHnWe yriael TpeyroJbHHKA.
Teopema ®aneca. [logoOHbie TpeyrosbHUkHU. IIpu3Haku mnomoOus
TpeyroiabHUKoB. [IpruMeHeHne moaolusi K J0Ka3aTelbCTBY TEOPEM U
pemenuto 3amad. Teopema Iludaropa. CuHyc, KOCHHYC M TaHTEHC
OCTPOrO yIia NpsAMOYTOJBLHOIO TPEYroyibHUKa yriaoB ot 0 go 180°.
Pemienne MPSMOYTOJIBHBIX TPEYTOJIBbHUKOB. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMyIIbI, CBA3BIBAIOIINE CHUHYC,
KOCHHYC, TAHI'€HC M KOTAHT€HC OJHOrO W TOTO K€ yria. Pemenue
TPEYTOJBHUKOB: TEOpeMa KOCHHYCOB M TEOpEMa CHHYCOB.
3ameyaTenbHbIe TOYKUA TPEYTOJIbHHKA.
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YerpipexyronpHuk. [lapamnenorpamm, ero cBOMCTBA U MIPU3HAKH.
Tpanenus, cpeansis nuHus Tpaneuuu. [IpsMoyroiabHuK, pomo,
KBaJIpaT, UX CBOKCTBA U NIPU3HAKHU.

MHoroyronasHuK. Beltykibie MHOTOyrojasHUKH. CyMMa yIiioB
BBIITYKJIOTO MHOTOYTOJIbHHKA. [[paBUIIbHBIE MHOTOYTOJIbHUKH.

OxkpyxHocTb 1 Kpyr. Jyra, xopaa. Cektop, cerMeHT. LleHTpanbHbie U
BIIMCaHHbIE yIJIbl. BenuuwHa BHOHCAaHHOrO yria. BsauMHoe
pPAaCIIONIOKEHUE TMPSAMOU M OKPYKHOCTH, JBYX OKPYKHOCTEM.
KacarenbHasg u cekyiias K OKpy>KHOCTH, UX CBOMCTBa. BniucanHbie u
ONMCaHHblE  MHOTrOyrojabHukn  OKpyxkHOCTb. BnucanHas B
TPEYTOJbHHUK, W OKPYXXHOCTb, OIIMCAHHAS OKOJIO TPEYrOJbHUKA.

Brucannas u OTIMCaHHBIC OKPYKHOCTH MPaBUIILHOTO
MHOTOYTOJIbHUKA.
I'eomeTpuueckue npeoOpa3oBaHuUs. [Tonsitue paBEHCTBA

reomeTpudeckux ¢uryp. OTodpakeHue miockoctu Ha ceos. [lonsTue
O JIBIJKEHHMH: OCEBasi M LIEHTpajbHas CHUMMETpPUH, NapaJljIeIbHbINA
nepeHoc, noBopot. [lonstue o monoduu Guryp u roMOTETHH.
ITocTpoeHre ¢ NOMOUIBIO HUPKYJISL U TUHEHKH. OCHOBHBIE 3aJ1a4M Ha
IOCTPOEHUE: JIEJICHUE OTPE3Ka II0I0JIaM; ITOCTPOEHUE YIJIa, PABHOTO
JAHHOMY; IIOCTPOECHHUE TPEYTOJIbHUKA IO TPEM CTOPOHAM; OCTPOCHHE
NEePHEHANKYJIApa K IPSIMOid, MOCTPOEHUE OMCCEKTPUCHI YIIia; JAeJICHNE
OTpe3Ka Ha 1N paBHBIX YacTe, TMOCTPOCHHE MPABUIbHBIX
MHOT'OYTOJIbHUKOB.

Pemenne 3amay Ha BBIYMCIEHUWE, J0KA3aTEIbCTBO M MOCTPOCHHE C
UCIIOJIb30BaHUEM CBOWMCTB M3YUYEHHBIX (QUTYD.

I/I3MepeHne reOMECTPpU4Y€CKHUX BCJINIHH.

Jnnna otpe3ka. PaccrossHne oOT TOYkM 110 mpsiMou. PaccrosiHue
MEKY NMAPAIUICITIbHBIMU MPSIMBIMH.

[TepumMeTp MHOTOYTOJIbHUKA.

JInuHa OKpY>KHOCTH, YUCJIIO T; JJIMHA IyTH OKPY>KHOCTH.

I'pagycnas wmepa  yriia, COOTBETCTBHE  MEXKJIY  BEIUYMHOMU
LHEHTPAIBHOTO YIJjla U JJIMHOW | Ty OKPY>KHOCTH.

[Tonsatne miomamu T1Iockux ¢Guryp. PaBHOcocTaBieHHBIE W
PaBHOBEIIMKHE burypsi. [Tmomanu MPAMOYTOJIbHUKA,
rapauiesiorpamma, TPEYTrOJIbHUKA, Tpaneuuu. [Tmomanp
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MHOrOyroipHuka. Ilmomane kpyra ©W  miomaib  CEKTOpa.
CooTHolIeHrEe MEeXAY IUIOMAAIMU TOJO00HBIX (QUTyD.

Penienue 3a1a4y Ha BBIYMCIICHUE U TOKA3aTEIBCTBO C MCIIOIb30BAaHUEM
M3YYECHHBIX (DOPMYIL.

Koopaunarsl.

BexkTophbl.

VYpaBuenue npsmon. Koopamuatel cepenuusl orpeska. Popmyia
pPacCTOSHMS MEXAY JBYMsS TOYKAMH IUIOCKOCTH. YPaBHEHHE
OKPYXHOCTH.

[lonsitue BekTopa. PaBeHcTBO BeKTOpOB. ClOKEHHWE M BBIYUTAHHE
BEKTOPOB. YMHOXEHUE BEKTOpa Ha 4ucio. Pa3nokeHne BeKTopa Io
IBYyM  HEKOJUIMHEAapHbIM  BekTopaMm. KoopauHatel — BekTopa.
[Ipocreiimue 3agauM B KOOpPAMHATAX. YPABHEHUS OKPYKHOCTH H
npssMoin. [IpuMeHeHne BEKTOPOB M KOOPAMHAT IIPU PELICHUM 3a1ad.
CkansipHO€ MNpPOU3BEICHHE BEKTOPOB W €ro IpPUMEHEHHE B
r€OMETPUYECKHX 3a/1a4.

TeopeTmco — MHOKECTBCHHBIC IIOHATHSA.

MHOXecCTBO, 3JIEMEHT MHO>KECTBA. 3amaHue MHOYKECTB
MIEPEUYUCIICHUEM  DJIEMEHTOB, XapPaKTEPUCTUUECKUM  CBOMCTBOM.
[ToxMuOxkecTBO. OOBEIMHEHUE U TIEPECEUCHNE MHOKECTB.
JaemeHTbl JiorukH. OrnpeneneHue. AKCHOMBI U TEOPEMBI.
JokazarenscTtBO.  JlOKa3aTenbCcTBO OT MPOTUBHOTO. Teopema,
oOpaTHas ganHoi. [Ipumep u KoHTpIIpUMED.

[TonaTe 0  PaBHOCHIBHOCTH,  CIICIOBAaHWH,  yHOTpeOJeHHE
JIOTUYECKUX CBSI30K €eCau..., MO..., 8 MOM U MOJbKO 8 MOM Clydae,
JIOTUYECKHE CBSI3KH U, UTU.

I'eomeTpusi B HCTOPMYECKOM Pa3BUTHHM.

Ot 3emnemepust k reomerpuu. [ludarop m ero mkona. Panec.
Apxumen. [locTpoeHue npaBUIbHBIX MHOTOYTOJILHUKOB. Tpucekuus
yraa. KBagparypa kpyra. ¥YaBoenue ky6a. Mcropus uucna m. 3010T0€
ceuenne. «Hawama» EBxmnma. JI. Ditmep. H.U. JloGaueBckuii.
Hcropus niaroro nocrynara.

N300pereHne MeToma KOOPAWHAT, TO3BOJISIONIETO TEPEBOANUTH
reoMeTpuyeckre 00beKThl Ha si3bIK anreopsl. P. Jlexkapt u I1. depma.
[Ipumepsl pa3IMUHbBIX CUCTEM KOOPJIMHAT HA MIOCKOCTH.
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Pazgen 3. TemaTnyeckoe mJIaHMPOBAHUE

YMK: Mepsisk, B.b. ITononckuii, M.C. Sxup u np.

MareMaTHKa 5 Kiace

Ne n/m Tema KoanuectBO
4acoB

1 HatypanbsHbie uncna 20

2 CroXeHure 1 BBIYUTAHHE 33
HATypaJbHBIX YUCEI

3 VYMHOXEHHUE U JEIIEHUE 37
HATypaJbHBIX YUCEI

4 OOBIKHOBEHHBIE IpOOH 18

5 JlecsiTuunbie qpoou 48

6 IToBTOpEHUE U CUCTEMAaTU3AIUS 14
y4eOHOro Matepuaa
O01ee KOJUYECTBO YaCOB 170

MaTtemaTuka 6 KJjacc
Ne i/ Tema KoanuecTrBO
4acoB

1 J1eamMOoCTh HaTypalabHBIX YHCEI 17

2 OOBIKHOBEHHBIC TPOOH 38

3 OTHOIIEHUS U IPONIOPLIU 28

4 ParnmmoHansHbIE Uncia U IEUCTBUS Ha HUMH 70

5 [ToBTOpEHUE U cUCTEMaTU3AIUS 17
y4eOHOro Marepuaa
OO01ree KOJIMYECTBO YacoB 170
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Aaredpa - 7 kjacc

Ne i/ Tema KoumnuecTBo
4acoB
1 JluHeniHOe ypaBHEHHE C OJHOU 15
MIEPEMEHHOU
2 Ilenbie BbIpakeHUs 52
3 DOyHKINU 12
4 Cucrembl JIMHEWHBIX YpPaBHEHUW C JIBYMs 19
epeMEHHBIMU
5 [ToBTOpEHHE W cucTeMaTU3alusg y4eOHOTo 4
MaTepuansa
OO0uree KOJIMYECTBO YACOB 102
Auredpa - 8 Kiacc
Ne i/ Tema
1 PanmoHasibHbIe BBIpAXKECHUS 44
2 KBaaparueie kopHuU. JleiCTBUTEIbHbBIC 25
qucia
3 KBagpaTHbie ypaBHEHUS 26
4 [loBTOpEHME W cucTeMaTU3alMs y4eOHOro 7
MaTepuaa
OO01uree KOJIMYECTBO YACOB 102
Auareodpa-9 kiacc
Ne i/ Tema KouunvectBo
4acoB
1 HepaBeHnctna 20
2 KBaaparnunas dbyHKIUS 36
3 DONeMEeHThl MPUKIAJHOW MAaTEMaTHUKHU 19
4 UucnoBble MOCIIEIOBATEIIBHOCTH 20
5 [ToBTOpEeHHE W cUcTeMaTH3alUsd y4eOHOTO 7
MaTtepuana
O01ee KOJIMYECTBO YaCOB 102
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YMK: JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues.

I'eomerpus 7 kiaacc.

Ne o/m | Tema Koauuecrs
0 4acoB
1 HauanpHble reomeTpudecKue 11
CBEJICHUSI.
2 TpeyronbHUKH. 18
3 [TapannenpHbIC IPSMEIE. 13
4 CooTHOLIEHUSI MEXAY CTOPOHAMU U 20
yTiaMy TPEYTOJIbHHKA.
5 [ToBTOpenwne. Pemenne 3amay. 6
O01ee KOJIMYECTBO YaCOB 68
I'eomeTpus 8 kiace.
Tema Koaunuecrs
0 4acoB
1  [YeThlpexyroabHHUKU 14
2 [Tmomane 14
3  [[lomoOHbIE TPEYTOJBLHUKHI 19
4 |OKpYKHOCTb 17
5 [loBropenue. Peuienue 3anay. 4
O01ee KOJIMYECTBO YaCOB 68
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I'eomerpus 9 kiaace.

Ne o/ Tema Koanuect
BO 4aCOB
1  [Bekropsl. 8
2  Metoa KoOpaAUHAT. 10
3 |(COOTHOIICHUS MEXKIY CTOPOHAMH H 11
yIiIaMu TpeyroabHuka. CKanspHOe
MIPOU3BEICHUE
BEKTOPOB.
4  |/lnvHa OKPY>KHOCTH U TUIOIIAJb KpyTra. 12
5  |IBmkeHUS. 8
6 |HavaibHble CBEJIEHUS U3 CTEPEOMETPUH 8
7 |06 akcuomax IJIaHUMETPUU 2
8 [[loBropenue. Pemenue 3agau 9
O01ee KOJTHYECTBO YACOB 68
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