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1. IInanupyembie pe3yJIbTATHI H3yUeHHUsI Y4eOHOr0 nmpeaMeTa
Jis  obecrieyeHHs BO3MOYKHOCTH YCIEHIHOIO IPOJOJDKEHHMs oOpa3oBaHMsS Ha
0a30BOM YpOBHE BBIIIYCKHHK HAy4YHTCS, a Ha YIIyONEHHOM (BBIIEICHO KYPCUBOM)

YPOBHSAX BBIITYCKHUK MOJYYHUT BO3MOXHOCTh HAYUYUThCA B 7—9 Kiaccax:

I'eomerpuueckue burypbl

— OmnepupoBaTh MOHATUIMH F€OMETPUUYECKHUX (DHUTYP;

— W3BJICKaTh, UHMEPNPEMUPOBAMb U NPeodpa306bl8ams NHHOPMAIIUIO O
TCOMETPUIECCKUX PUTYpaX, MPEACTABICHHYIO Ha YEPTEKAX;

— TPUMCHATH JUIS PEIICHHs 3aJlad TeOMETPUYECKHME (aKThl, €CIH YCIOBUS WX
NpUMEHEHUS 3aJlaHbl B IBHOU (hopMe, a makoice npeononasaemcs HeCKoaIbKo ulazo8
peuienus;

— pemiaTh 3aJlaud Ha HAXOXKJICHHWE TEOMETPHUYECKHMX BEIWYUH IO oOpasmaM WM
aNTOPUTMaM;

— opmynuposams ceoticmea u npusHaxku ueyp;

— 00KA3bI8AMb 2e0MEeMpUYEcKUe YMEepHCOeHUs,

— 81a0emb CMAHOAPMHOU Kldccupurkayuelti NIOCKUX @ueyp (mpeyeoibHUKo8 u
YembipEXY20IbHUKOB).

B noBceqHeBHOM KM3HU U MPH M3YYEHUH APYTUX MPEIMETOB:

— HWCIIOJIb30BaTh CBOMCTBA TEOMETPUYCCKUX (UTYp JUIS PEIICHHs THUIOBBIX 3ajad,
BO3HUKAIONIUX B CHUTYyallMsX IIOBCEAHEBHOW JKH3HH, 3a/ad TPAKTUYECKOTO
COJIEpKaHUS;

— UCNONb308AMb  CBOUCMBA  2eoMempudeckux ueyp 0 peuwienus  3a0a4
NPAKMUYECKO20 XapaKmepa u 3a0a4 U3 CMeNCHbIX OUCYUNTIUH.

OTHOWIEHUA

— OmnepupoBaTh TMOHSATUSMU: PABEHCTBO (GUTYp, paBHbIE (UTYpHI, PaBEHCTBO
TPEYrOJbHUKOB, MapajluIeIbHOCTh NPSIMBIX, NEPHEHAUKYISIPHOCTh MPSAMBIX, YIJIbI
MEXIYy TMPSMBIMU, TEPIECHIUKYISP, HAKIOHHAs, MPOCKIUs, Hodobue quayp,
nooobHbIe hucypol, NOOOOHLIE MPEY2OTbHUKU,

— npumensimv meopemy Daneca u meopemy 0 NPONOPYUOHANLHBIX OMPE3KAX HPU
peuienuu 3a0ad;

— Xapakmepuzoeamsv 63AUMHOE pACNOJIONHCEHUEe HNPAMOU U OKPYHCHOCHU, O08YX
OKDYIHCHOCMEU.

B noBcexHeBHOM KU3HM U NIPH U3YYEHUH JAPYTUX NMPeAMETOB:
— HCIOJIb30BaTh OTHOIIEHUS JIJIsl PELICHUS 3a/1a4, BOZHUKAIOIINX B PEaJIbHOW JKU3HHU.
HN3mepennsi M BLIYUCIECHUSA

— BpimonHATE W3MEpeHHWe UIMH, PACcCTOSIHWM, BEJIWYMH VYIJIOB C MOMOIIBIO
WHCTPYMEHTOB JIJIsl U3MEPEHUH JIJIUH U YTJIOB;

— TPUMEHATH (POpMyJBI MEpUMETpa, IUIOMIAAM U 00BEMA, TJIONMIAAU TOBEPXHOCTH
OTAEIbHBIX MHOIOIPAHHUKOB MPH BBIYMCJICHUAX, KOTJa BCE JAHHBIE UMEIOTCA B
YCJIOBUU;

— mpuMeHATh Teopemy [ludaropa, 6a3oBbIe TPUTOHOMETPUYECKUE COOTHOILICHUS IS
BBIYMCIICHUS IJIMH, PACCTOSIHUM, TUIOMIAAEH B MPOCTEUIINX CIydasiX;



- onepuposamov npeocmasieHuamMu o OiuHe, niowaou, 06véme KaKk o 8elUdUHax,
— npumenams meopemy llugacopa, opmynvl niowaou, 06véma npu peuieHuu
MHO20UA208bIX 3A0a4, 8 KOMOPbIX He 6Cce OaHHble NPedcmasienvl A6HO U KOMopbie
mpeoOyom 8bl4UCIeHUL, ONepUPosamsy 0oJiee WUPOKUM KOTULECTEOM DOPMYIL ONUHbL,
niowaou,  00véma,  BLIYUCIAMb  XAPAKMEPUCMUKY — KoMOuHayuti  gueyp
(oxpysrcHocmell U MHO20Y20NbHUKOB), GbIYUCIAMb PACCMOAHUSA MeHcoy Gueypamu,
NPUMEHAMb MmpucoHoMempudeckue Gopmynvl 01 GbIYUCTIEHUU 6 0O0jee CAO0NHCHBIX
CYYasx, — NpoeoOUMb  GLIYUCIEHUA  HA ~ OCHOB€  DABHOBEIUKOCMU U
PABHOCOCMABIEHHOCMU,;
- npo8ooUmMb NPOCHble BbIYUCICHUS HA 00BEMHBIX meax;
- Gdopmynuposams 3a0a4u Ha 8bIYUCTIEHUE ONUH, NIoWaAoell U 00bEMO8 U peuams
ux.
B noBceqHeBHOI )KM3HU U TPH M3YUYEHUH APYTUX MPeIMETOB:
— BBIYHCIIATH PACCTOSHUS HAa MECTHOCTH B CTaHIAPTHBIX CHTYaIUSAX, NPUMCHSITH
(OpMYJIBI ¥ BEIYUCIIATH TJIOMAIN B IPOCTHIX CITyYasx;
—  NnpoBOOUMb BbIYUCTIEHUSI HA MECIMHOCMU, NPUMEHAMb POPMYNbl NPU BbIYUCTIEHUAX
8 CMEJHCHBIX YUEOHbIX NpedMemax, 8 OKpyicaoujeli 0eticmeumeibHoOCmu.
I'eomeTpHyecKHe OCTPOCHUS

— U300pakaTh TUMOBBIE TJIOCKKWE (PUTYPHI U (QUTYPHI B MPOCTPAHCTBE OT PYKHU U C
MIOMOIIIbIO UHCTPYMEHTOB;

— uzobpadicamv  2eomempuyeckue Queypol N0  MEKCMOBOMY U  CUMBOJILHOMY
ONUCAHUIO,

— CB0OOOHO ONepuposamb YepmENCHbIMU UHCMPYMEHMAMU 8 HECIONCHBIX CAYHAsX,
BLINONHAMb  NOCMPOCHUSL  MPeY2OIbHUKO8, NPUMEHSAMb OMOenbHble Memoobl
nocmpoenull YuUpKyaiem u JUHeUKou u nposooums npocmeuuiue uccie008anus Yucia
peuienutl,

— u3obpasicamv mMunosvle NIOCKue @ueypol U 00vbEMHbIE mend ¢ HNOMOUDBIO
npoCcmeuux KOMNbIOMepHblX UHCIMPYMEHMO8.

B noBceHeBHO KU3HH U NPH U3YYEHUU APYTUX MPeAMETOB:

— BBITNOJHATh TPOCTEHINHNE TOCTPOSHUS HA MECTHOCTH, HEOOXOJHMMBIC B pPEATBHOM
JKU3HH;

— OIICHUBATH pa3Mephl peabHBIX 00BEKTOB OKPYKAIOIIET0 MHUPA.

IIpeodpa3zoBaHus

— Crpouth Hurypy, CAMMETPUYHYIO JaHHON (DUTYpe OTHOCUTEIIBHO OCH M TOUKH,

— onepuposamv NOHAMUEM OBUNCEHUS U Npeodpa308anus noooodus, 61ademo
npuémamu noCmpoenus Queyp ¢ UCNOIb308aAHUEM OBUICEHUL U Npeodpa308aHull
noooous, NpUMeHsmMb NOJYYEeHHble 3HAHUS U ONbIM NOCMPOCHUU 8 CMENCHLIX
npeomemax u 8 peanibHblX CUMYAYUAX OKPYHCAOULec0 MUpa;

— cmpoums Gueypy, noOoOHYH OAHHOU, NOJIBL30BAMBC CEOUCMBAMU NOO0OUS OJis
000CHOBAHUSA CBOUICME Pucyp;

—  NPUMEHAMb CBOUCMBA OBUNCEHUL Ol NPOBEOEHUs NPOCMetuuux 000CHOBAHUU
ceoticma ueyp.

B noBceHeBHOM KU3HU U NIPH U3YYEHHH APYTUX MPeIMETOB:

— Ppacro3HaBaTh ABHKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;

— Ppacro3HaBaTh CHMMETPUYHBIE PUTYPHI B OKPYIKAIOIIEM MUPE;



NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb no0obue O0ns NOCMpPOeHull U
8LIYUCTICHU.
BeKTOpbI H KOOPIMHATHI HA IIOCKOCTH

OnepupoBaTh TMOHATUSIMH: BEKTOpP, CyMMa BEKTOPOB, PA3BHOCHb BEKMOpOs,
NPOU3BECHUE BEKTOpa Ha YHCIO, Y201 Medcdy BeKMOpaMu, CKAIAPHOe
npouzeederue 6eKkmopos, KOOPAUHATHI Ha TUIOCKOCTH, KOOPOUHAMbL 8eKmMopda,
OMpeNeNsITh MPUOTMKEHHO KOOPAWHATHI TOYKH TI0 €€ u300pakeHUI0 Ha
KOOPJAMHATHOM IUIOCKOCTH;
BBITIOJIHATD JCHCTBUS HaJ BEKTOpaMH (CIOXEHUE, 6bluumanue, yMHOKEHUE Ha
YHCII0), BbIYUCIAML  CKAIAPHOE NpoussedeHue BGeKmopos, Onpeoeiimv 8
NPOCMEUUUX CYUASAX Y20l MeAHCOY BeKMOPAMU, BbINOIHAMb PA3NIOJNCEHUE 8eKMOpa
Ha cocmasnsawue, NPUMEHAMb NOJYYEHHble 3HAHUA 8 (husuKe, NOIb308AMBCS
Gopmynot  8blMUCIEHUS — PACCMOAHUA  MedcOy  MOYKAMU N0 U3BECHHLIM
KOOpOUHAMAaMm, UCNOIb308aMb YPABHEHUs (huyp 05 peuleHus 3a0ad,
NPUMEHSAMb 8eKMOpbL U KOOPOUHAMbL OJisl PeuleHUsi 2eoMempudeckux 3a0ay Ha
BbIUUCICHUE ONUH, Vel08.
B noBce1HeBHOM KM3HU M TP U3yYeHHUH APYTUX MPeIMETOB:
UCIIOJIb30BaTh BEKTOPBI I pEHICHUS TNPOCTCHINNX 3aJad Ha OINpeACICHHC
CKOPOCTH OTHOCHUTEIBHOTO JABUKCHHUS;
UCNONIBL3068AMb NOHAMUSL BeKMOPO8 U KOOPOUHAm OJisl peulerus 3a0ad no gusuxe,
eeoepaguu u opyeum yuebHvim npeomeman.

Hcropus MaTeMaTUKH

OnuceiBaTh OTAEIBHBIE BBIIAIOUIMECS PE3YJIbTAThl, MOJYYEHHBIE B XOJE Pa3BUTHUSA
MaTE€MAaTHKU KaK HayKH;
3HaTh MpPUMEpPbl MATEMATHYECKUX OTKPBITUH H HMX aBTOPOB B CBS3H C
OTEYECTBEHHOW M BCEMUPHON HUCTOPHUEH;
NOHUMATh POJIb MAaTEMATHUKU B pa3Butuu Poccuu;
Xapakmepuzoe8ams 6K1A0 8blOAIOUSUXCSL MAMEMAMUKO8 8 PA38UmMUe MAmeMamuKky U
UHBIX HAYYHBIX 0O1acmell.

MeTtoabl MATEMATHKH

BriOupaTh MOAXOAIINA HM3YYCHHBIM METOJM MPU PEIICHUHW HW3YYCHHBIX THIIOB
MaTeMaTUYECKUX 3a/1a4;

MPUBOAUTH TPUMEPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B  OKpYyJKarolieh
JEHCTBUTEIIBHOCTH M TIPOU3BEICHUSIX HCKYCCTBA,

UCNOAB3YSL  U3YHEHHble Memoobl, NPOBOOUMb  OOKA3AMENbCMBO,  BbLNOJIHAND
onposepicerue;

8bLOUPAMb U3YUEHHbIE MeMOObl U UX KOMOUHAYUU OISl PeuleHuss MamemamuieckKux
3a0au,

UCNOAB308AMb  MamemMamuyecKue 3HAHUSL O ONUCAHUS 3AKOHOMEPHOCMEU 6
OKpydHcarouels OeticCmeumenbHOCMuU U NPOU38e0eHUsIX UCKYCCMEA;

npumeHsms — npocmeuuiue — NPoSpaAMMHbBIe  cpeocmea U INEeKMPOHHO-
KOMMYHUKAYUOHHBLE CUCMEMbL NPU PeULeHUU MAMEeMAMU4ecKux 3a0au.



OcBoenne yueOHOro mnpeaMera «MaremaTuka» JOKHO  OOECIEYMBATH
JTOCTH>KEHUE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs CIAETYIOUIUX JTMYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JInduHOCTHBIE pe3yJbTaTbl OCBOEHUS MpPOrpaMMbl  y4eOHOTo  Kypca
«I"eoMeTpus» XapaKTEpU3yHOTCS:

1) maTpuOTHYECKOe BOCTIUTAHNE:

MPOSIBJIEHUEM HMHTEpPECAa K IPOLIJIOMY M HACTOSLIEMY POCCHMCKOW MaTEMaTHUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHIKEHUSM PpOCCUHWCKHUX MAaTEMaTUKOB U
POCCUHCKOM MaTEMAaTHYECKOM IIKOJIBI, K MCIOJB30BAaHUIO ITUX JOCTHMKEHHU B
JApYTUX HayKax v NPUKIAIHbIX cepax;

2) rpaxIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH rpakJIaHMHA U pealM3aluu €ro mpas,
IOpEe/ICTaBIEHUEM O MAaTEMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUSA Pa3INUYHBIX
CTPYKTYp, SIBJICHUN, MPOUEAYp TPaKJAHCKOrO OOIIecTBa (HAarpuMep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXJIECHHIO DJTUYECKUX TNpoOJieM, CBS3aHHBIX C
NPaKTUYECKUM MPHUMEHEHUEM [JOCTUKEHUW HAyKH, OCO3HAHHEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH YYEHOTO;

3) Tpya0BO€E BOCTIMTAHHUE:

YCTAHOBKOW HA aKTHBHOE y4YacTHE B pCIICHUH MPAKTHYCCKUX  3ajady
MaTeMaTHYeCKONH HAMpPaBJICHHOCTH, OCO3HAHMEM BAKHOCTH MAaTEMaTHYECKOTO
00pa3oBaHMs Ha MPOTSHKEHHHM BCEH JKM3HMU I YCIEUIHOW MpodeccHoHalbHOM
NEATETBHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHHEM HHIUBHIYAIbHON  TpacKTOpHHM  OOpa3oBaHUST W KU3HCHHBIX
TUIAHOBC YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHNE:

CIIOCOOHOCTBIO K OMOI[MOHAIBLHOMY M OCTETHYECKOMY  BOCIPHSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ad, PEIICHWH, PacCyKIACHHH, YMEHHIO BHJIECThH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B MCKYCCTRBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHMS:

OpHUEHTALIMEN B JACATEIBHOCTH HA COBPEMEHHYI) CUCTEMY HAYUYHBIX IIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHUS YENOBEKa, MPUPOJALI M OOIIECTBa,
MOHMMAaHHEM MAaTeMaTUYECKOW HAyKh Kak c(epbl 4elOBEYECKOW AesTeIbHOCTH,
ATaroB €€ Pa3BUTHS W 3HAYUMOCTM Ui PAa3BUTHS LIMBWIM3ALMHU, OBJIAJICHUEM
SA3bIKOM MAaTEMATUKH W MATEMAaTHYECKOW KYJIbTYpOM KaK CpEICTBOM IO3HAHHMS
MHPA, OBJIAJAECHUEM ITPOCTEUIINMHU HABBIKAMU MCCIIEIOBATENBCKON 1€ TEIbHOCTH;

6) ¢pusuueckoe BocmUTaHUe, (OPMHPOBAHHE KYJbTYPbl 310POBbSI W
IMOIMOHATBHOTO 0JIATOTOIY M

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbHS,

BEJICHUS 3JJ0pOBOr0 00pasa *u3HH (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM

3aHSATUNA W OTIbIXa, peryisipHas (u3nyeckas aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO

HaBbIKa pedJIeKCHM, MPU3HAHUEM CBOETO IpaBa Ha OIMMOKY M TaKOro K€ IpaBa

JPYroro 4enoBeKa;



7) IKOIOTHYEeCKO€e BOCITUTAHHE:

OpUEHTaluuell Ha NPUMEHEHHWE MAaTeMAaTHYeCKMX 3HAaHUW Ui pelieHus 3a7aydB
00JJaCTH COXPAaHHOCTH OKPY’KaIOIIEH Cpebl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKH
UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYXKAIOLEH Cpelbl, OCOZBHAHUEM IJ100aTbHOTO
XapakTepa SKOJOTUYECKUX MPOOJIeM U MMyTeH UX PEIICHHUS;

8) amanTanus K M3MEHSIIOLIIAMCS YCJIOBUSIM COIUAILHOM W PHPOTHOM Cpe/Ibl:
TOTOBHOCTBIO K JEHCTBHSM B YCIIOBUSX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTU 4Y€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHUCIIE YMEHUE
YUUTbCA Yy JPYrUX JIIOJEH, MpuoOpeTraTb B COBMECTHOM JESITEbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHLIMH U3 ONBITA IPYTHX;

HEO0OXOIMMOCThI0 B (DOPMHUPOBAHUU HOBBIX 3HAHHM, B TOM uucie (GOPMYIUPOBATH
Ueu, TMOHATHUS, TUIOTE3bl 00 OOBEKTaX W SBIEHUSAX, B TOM YMHCIE pPaHEE He
U3BECTHBIX, OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHUU M KOMIETEHTHOCTEH,
IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTUPOBATH NMPUHUMAEMbIC
peleHus U JAeucTBUsA, GOpPMYJIHUpPOBaTH W OIEHHWBATh PHUCKU U TOCIEICTBUS,
(bopMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

B pesynbpTaTe ocBOeHUS MporpaMMsbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus y oOyuaromerocss OyayT chOpMHUpPOBaHBI  MeETalpeAMETHBIE
pE3YIBTATHI, XapaKTepU3YIOIIUECs OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HABATENbHBIMUA  JIEVCTBUSIMH, YHUBEpPCAIbHBIMH ~ KOMMYHHKAaTHUBHBIMU
NENUCTBUSIMU U YHUBEPCAIbHBIMHU PETYISATUBHBIMU AEHCTBUIMU.

IMo3HaBaTe/ibHbIE YHHBepPCAJbHbIE Y4eOHbIE AelicTBHS

ba3oBble Jiornyeckue 1eicTBuUs:

BBISIBIIAITH W XapaKTepU30BaTh CYIISCTBCHHBIC MPH3HAKK MaTEMAaTHUECKUX
OOBEKTOB, TIOHSATHI, OTHOIIEHWHA  MEXKAYy TMOHATUAMH, (POPMYyIHUPOBATH
OTIpEJICICHNs] ~ TIOHATHUM,  yCTaHABIMBATH  CYIIECTBEHHBIN MPU3HAK
KJaccudukanmy, OCHOBaHUA Mjis OOOOIICHWs] W CpPaBHEHUA, KPUTEPUU
MIPOBOJUMOTO aHAIIN3A;

BOCIIPHUHUMATh, (HOPMYIUPOBAaTh U MPEOoOPA30BHIBATH CYXKICHUS: YTBEPIAUTEIbHBIC
U OTpUILIATENIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBIABJISAITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M W MPOTHUBOPEUUS B
dakTax, JaHHBIX, HAONIOACHUSX U YTBEPXKICHUSAX, TMpejuiaraTb KpPUTEPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNA;

JIeJIaTh BBIBOJIBI C MCMOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIOUCHUN TTO aHAJIOTHH;

pa3Ouparh JOKa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEpPKACHUU  (IpsIMbIE U OT
MPOTUBHOIO),  MPOBOJUTH  CAMOCTOSITEJIbHO  HECJIOXKHBIE  JOKa3aTeJIbCTBA



MaTreMaTudeckux (PakToB, BBICTpPAMBATh APTryMEHTALMIO, NPHUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKACHMUS;

BbIOMpATh croco0 penieHusl yuyeOHOM 3ajauM (CpaBHUBATH HECKOJIBKO BapUAHTOB
pemieHusi, BbIOMpaTh HauOoJiee MOAXOASAIIMA C YYETOM CAMOCTOSTENBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBare/ibCKue 1eiicTBUSA
UCIIOJIb30BaTh  BOIMPOCHI KAaK HCCIEAOBATEIbCKUH HMHCTPYMEHT TO3HAHUA,
(GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOUIME  OPOTUBOpeuYne,  mnpodiemy,
CaMOCTOSITEJIbHO YCTAaHaBIMBAaThb HCKOMOE M JIaHHOE, (OpPMHUPOBATH THIOTE3Y,
apryMeHTHpPOBATh CBOIO MO3UIMI0, MHEHHUE;

IIPOBOAMUTH MO CaMOCTOSATEIBLHO COCTABIICHHOMY IUTAHY HECJIOKHBIA SKCIICPUMEHT,
HEOONBIIIOE WCCIEOBAaHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTro
00bEKTa,3aBUCUMOCTEN 00BEKTOB MEKITY COOOi;

CaMOCTOSITETbHO  (OPMYJIMPOBATH OOOOIIEHUST W BBIBOALI 10 pe3yjbTaTaMm
NpOBENEHHOTO  HAOJIONIEHUs,  MCCIEOBAaHUS,  OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

IMPOTHO3NUPOBATHb BO3MOKXHO€ Pa3BUTHUC mponecca, a TaKXKC BBIIBHUI'ATh
MMPCAITOJIOKCHUS O €T0 PA3BUTHH B HOBBIX YCIIOBUAX.

Pab6ora ¢ nnpopmanmeii:

BbBIABJIATH HCOOCTATOYHOCTDb )41 M30BITOYHOCTh I/IH(i)OpMaHI/II/I, JaHHBIX,
H€O6XO,III/IMI>IX JJIA pCIICHUA 3a1a1n,

BBIOUPATH, AHAJIU3UPOBATh,  CUCTEMATU3UPOBATh U
UHTEPIPETUPOBATHUHPOPMAIINIO PA3TUIHBIX BUOB U (GOpM
IIPEACTaBICHUS,

BBIOMpaTh (OpMY TMpeaCTaBlICHUS HWHOOPMAMK W WLIIOCTPUPOBATH pelllacMble
3aJla4y CXeMaMH, TuarpaMMaMu, HHOM rpaduKoil 1 UX KOMOMHAIIUSMH,

OIICHMBATh HANEXKHOCTh WH(OOPMAIIMU IO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM
WM COPMYJIHPOBAHHBIM CaMOCTOSTEIHHO.

KomMMmyHHKaTHBHBIE YHHBepPcajbHble y4eOHbIe TeiCcTBHUA:

BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CYXKICHUS B COOTBETCTBHHM C YCJIOBHUSIMU U
[EIsIMU  OOIICHMsI, SCHO, TOYHO, T'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS MO XOAY PEUICHUs 3aJayH,
KOMMEHTUPOBATh MOJIYYEHHBIN PE3YJIbTAaT;

B XOJ¢ OOCyXJAeHHus 3aJaBaTh BOMPOCHl MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJieMbl, pellaeMol 3ajayd, BBICKA3bIBaTh WJIEH, HAIICJICHHbIE Ha TMOUCK
pEILICHUS, COIOCTABIISATh CBOM CYXACHUS C CYXKICHUSMHU APYTMX YYaCTHHUKOB
auanora, OOHapy>KMBaTh Pa3MYUE U CXOJCTBO IMO3UIUNA, B KOPPEKTHOU Qopme
bopMynHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAXKECHUS;



MPEACTABIATh PE3YNbTaThl PELICHUS 3aJa4yd, OKCIEPUMEHTA, HCCIEI0BAHMS,
MIPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QOpMAT BBICTYIUIEHHA C Y4YETOM 3a]ay
MPE3EHTAlMU U OCOOEHHOCTEN ayIuTOpUN;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBHUAYaTbHOU paOOTHI
IIPU pELICHUHU y4eOHBIX MaTEMAaTUYECKUX 3a]1ay;

NpUHUMATh 1e€Jb COBMECTHOM JIESITEIbHOCTH, IUJJAHUPOBATh OpraHU3alUIo
COBMECTHOW paboThl, pacnpenensTh BUAbl padOT, AOroBapuBaThCs, OOCYXKIATh
MPOIIECCU Pe3ybTaT paboThl, 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4yacTBOBAaTh B TPYIIOBBIX (Qopmax padoTbl (0OcCyxneHus, oOMEH MHEHUSIMHU,
MO3TOBbI€ IITYPMbI U JIPYTHE), BBIIOJHATH CBOIO YaCTh pabOThl U KOOPJIUHUPOBATH
CBOM ICUCTBHS C IPYTUMU YJIEHAMU KOMaH/bl, OIIEHUBATh KAYECTBO CBOErO BKJIa/a
B O0OmIMII MpPOAYKT MO KpUTEPHUSM, CHOPMYJIMPOBAHHBIM  yYACTHUKAMU
B3aMMOJICCTBUS.

PeryasiTUBHBbIE YHUBepCAbHbIE y4eOHbIE TeiCTBUS

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJIATh IIJIaH, aJIFCOPUTM pPEIIeHUs 3a1ayd (WJId ero 4acTh),
BBIOMpPATh CIOCOO pemIeHUS ¢ Y4ETOM HUMEKOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C yU4ETOM
HOBOW MH(OpMaIUH.

CaMOKOHTPOJIb:
BJaJIETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS IIpollecca U pe3ylibTara
pElIeHHs] MaTeMaTHYeCKOM 3a1a4u;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPU PEIICHUM 3a7ayH,
BHOCHUTH KOPPEKTHBBI B JICITCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIILCTB,
HalJIEHHBIX OIMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJIbTaTa JCSITCILHOCTH TIOCTAaBICHHOH I U
YCIIOBUSIM, OOBSICHATH MPUYUHBI TOCTHKCHUSI WU HEJOCTHIKEHUS IIeNI, HaXOIUTh
omurOKy, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyueHus B 7 KJjacce oOyJaromUNUCs TOJYYUT  CISTYIOIIHE
MIPEAMETHBIC PE3YIIbTATHI:

PacriozHaBaTh M3ydeHHBIC T€OMETpUUYECKHE (UTYPHI, OMPENETSATh WX B3aUMHOC
pacroyokeHue, u300paxaTb TIeOMETpUYECKHe (DUTYpbl, BBINOJIHATH YEPTEKU IO
YCIOBUIO 3ajauv. V3MepsTh JNUHEWHBIE W YIJOBbIE BEIWYMHBL. Pemate 3agaum Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jlenath TpyOyI0 OLICHKY JTMHEWHBIX U YTJIOBBIX BEJIMYUH MPEAMETOB B peaIbHON
AKU3HHU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznnuath pa3Mmepbl 3THUX OOBEKTOB IO
MOPSAJKY BEJIUYUHBL.

CTpouTh 4epTEXKHN K TECOMETPUUECKUM 3a/1a4aM.



ITonp30BaTbCs NMpU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, UCIOJIB30BATh IIPU3HAKU
Y CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEILICHUH 3a/1a4.

IIpoBOOUTHL JIOTUYECKUE PpACCYXKACHUS C UCIIOIB30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

ITonp30BaTbCad IpU3HAKAMHU  PABEHCTBA  IIPAMOYIOJIBHBIX  TPEYIOJIbHUKOB,
CBOMCTBOM MEJUaHbI, NPOBEACHHON K TMIIOTEHY3€ IIPSAMOYIOJIBHOIO TPEYrOJbHUKA, B
pELIEHUU T€OMETPUUYECKUX 3a]ay.

Onpenensite napamieIbHOCTh NPSIMBIX C MOMOUIBIO YIJIOB, KOTOPbIE 00pa3yeT C
HAUMH cekymad. OnpenensTte NapauieJbHOCTh NPSIMBIX C TMOMOIIBIO PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsAMOi.

Pemath 3a7aun Ha Ki1eTyaToil Oymare.

[IpoBOAUTH BBIUKUCIEHUSI U HAXOJUTh YUCJIOBbIE U OYKBEHHbIEC 3HAYEHUS YIJIOB B
FEOMETPUYECKHUX 3aJa4aX C MCIOJIb30BAHUEM CYMMBI VYIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJOB, OOpa30BaHHbIX IMpU TEPECEUCHUH JIBYX
[IapaJUIebHbIX MPSIMBIX CeKyllel. Pemare mpakTtuueckue 3ajayd Ha HaxOXKJIECHUE
YIJI0B.

Bianerp mnoHATMEM TE€OMETPUYECKOIO MeECTa TOYEK. YMEThb ONpENesATh
OMCCEeKTpHUCY YIJIa M CEPEIMHHBIN MEPHEHIUKYISP K OTPE3KY KaK reOMETPpUUYECKHE
MecCTa TOYEK.

@opmMynUPOBaTh ONPEACIEHUs OKPYKHOCTM U Kpyra, XOopAbl WU JHaMeTpa
OKPYKHOCTH, IIOJIb30BaThC UX CBOMCTBAMHU. YMETh IPUMEHATH 3TU CBOMCTBA NP
peleHn 3aaay.

Biagerp NOHATHEM OIMCAHHOM OKOJIO TPEYTrOJIbHHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ ueHrp. Ilomp3oBaThCsi (akTaMu O TOM, 4YTO OHCCEKTPHUCH YIJIOB
TPEYroJIbHUKA IIEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEPEAUHHBIC
NEPIEHIUKYIAPBI K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOUKE.

Biagers NOHATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJB30BaThCS TEOPEMOU O
NEPIEHIUKYIIAPHOCTH KACATEIIbHOM U painyca, POBEAEHHOIO K TOYKE KaCaHU.

Ilonp30BaTbCsA MPOCTEHIIMMU I€OMETPUYECKUMU HEPABEHCTBAMU, ITOHUMATh UX
MPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE IIOCTPOEHHUsS C IOMOIUBIO LIUPKYJSd U
JIMHEVKH.

K xonmy oOydenus B 8 KJjacce oOydarmuiicss TOTYYUT CIEAYIONINE
MPEIMETHBIE PE3yIbTATHI:

Pacno3naBath OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJb30BATHCS
MX CBOMCTBAMU IPU PEUICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUEHUSI MEIUAH TPEYTOoJbHUKA (LIEHTpa Macc)
B PELICHUU 3a/a4.

Branete moHATHEM CpEHEN JIMHUU TPEYrOJIbHUKA W Tpalelu, IPUMEHSTh HUX
CBOWCTBA IpPU PEUIEHUH reoMeTrpudeckux 3anad. llonp3zoBaTbes Teopemoit daneca u
TEOPEMOM O MPONOPLUHMOHANBHBIX OTpPE3KaX, MPUMEHATh WX JJISl PEIICHUA
MPAKTUYECKUX 3a7a4.

[IpuMeHsTh NMpU3HAKU MOJO00US TPEYrOJbHUKOB B PEIICHUH T'€OMETPUYECKUX
3a7a4.



[lonb3oBaTecst Teopemoirn Iludaropa st pemieHHs] TE€OMETPUYECKUX H
npaktuyeckux 3agad. CTpoUTh MaTeMaTUYECKyI0 MOJENb B MPAKTHYECKUX 3a7adax,
CaMOCTOSITEIBHO JI€JIaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOLIUE JJIUHBI.

Bnagets moOHATHAMM ~CHHYyCa, KOCHHYca M TaHI€Hca OCTpOro yria
MPsIMOYT'OJILHOTO TpeyroibHUKa. [lonp30BaThCsi STUMHU MOHATUSAMH JJI PELIEHUs
MPaKTUYECKUX 3a]a4.

Boruncnsats (pazauyHbIMU crioco0aMM) IUIONIaAb TPEYroJbHUKAa W IUIOMIAIU
MHOTOYTOJIbHBIX (Uryp (moJsib3ysich, TJie HEOOXOIUMO, KaJIbKylIsaTopoM). [IpumeHsTh
MOJIyYeHHbIE YMEHUS B IPAKTUYECKUX 3a]layax.

BrnageTs NOHATUAMM BIMCAHHOTO U LEHTPAJIBHOTO YIJIa, UCHOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX yriax, YrilaX MeXJy XopJaMu (CeKyUIMMHU) U YIiie MeXIy KacaTeabHOU
U XOPJI0# MpHU PEIIeHUH T€OMETPUUYECKHUX 3a/1a4.

BnageTs TNOHSATHEM OMNMCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHSTh CBONCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUU 3a]1a4.

[IpuMeHsTh, MONyYEHHBIE 3HAHUS Ha TMPAKTUKE — CTPOUTh MaTEMaTHYECKHUE
MOJIENU ISl 3a/lay peaylbHOM KM3HU M MPOBOJUTH COOTBETCTBYIOIINE BBIYHMCIICHHUS C
OpUMEHEHHEM ToJ00MS W  TPUTOHOMETpUM  (MOJB3YSCh, TI/€ HEOOXOIUMO,
KaJIbKYJISITOPOM ).

K xonimy oOydeHus B 9 KJjacce oOydamolmMiicss TMOJYYUT  CIEAYIOLIUE
NPEIMETHBIE PE3yIbTATHI:

3HaTh TPUTOHOMETPUYECKUE PYHKIIMUA OCTPHIX YTIIOB, HAXOIUThH C UX MOMOIIBIO
pa3JINYHBIE BJIEMEHTHI MPSAMOYTOJBHOIO TPEYTrOJbHUKA («PEHIEHUE MPSAMOYTOJbHBIX
TPEYroJbHUKOBY). HaxoauTh (C NOMOIIBIO KalbKYJATOpa) JIMHBI M YIJbl JJIS
HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaThcss (opMynaMu TPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKIECTBOM JUIsl HAXOXKIEHHUSI COOTHOLIEHUW MEXAY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB JUISl HAaXOXICHUS Pa3IMYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX IIPU PELICHUN
reOMETPUUYECKUX 3a/ay.

Brnagets moHsTHSIMU TIpeoOpa3zoBaHUS MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX puryp. [lonp3oBaTecs cBOMCTBAMU MOA00MS TPOU3BOJIBHBIX (PUTYD, YMETH
BBIYHCIISATH JUTMHBI U HAXOAUTh YIIbl y MoAoOHBIX ¢uryp. [Ipumensats cBoiicTBa
Mo00usl B MPAKTUYECKUX 3a7a4aX. YMETh MPUBOJAUTH MPUMEPHI MOJAOOHBIX QUTyp B
OKPYKaFOIIEM MUDE.

[Tonp30BaTbCs TEOpEMaMH O MPOU3BEACHUM OTPE3KOB XOpI, O IMPOU3BEICHUHU
OTPE3KOB CEKYLIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOPAMHU, MIOHUMATh UX T€OMETPUUYECKUI U (PU3UUECKUN CMBICI,
MPUMEHSTh UX B PEIICHUU TEeOMETpUUeCKUX U (usmdyeckux 3agad. lIpumeHsTsh
CKQJISIPHOE MTPOU3BEICHUE BEKTOPOB [T HAXOXKIECHUS IJIUH U YTJIOB.

[Tonp30BaThCs METONOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATH €r0 B PELICHHU
F€OMETPUYECKUAX U MPAKTHYECKUX 3a]1a4.

Bianetp NOHATUSMM TNPABUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXXHOCTH,
JUTMHBI YT OKPYKHOCTHU Y PaIMAHHOM MEPBI YIiia, YMETh BBIUUCIIATH IUIOMAb KpyTa
u ero yacreu. [I[puMeHsTh Mosy4yeHHbIe YMEHUS B TPAKTUYECKUX 3a7a4ax.



Haxonute ocu (MAM UEHTpbI) CUMMETPUU (PUTYP, HPUMEHITh JBUKEHUS
IJIOCKOCTHU B MPOCTEUILNX CITydasiX.

[IpuMeHsATh MNOJyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUe
MOJICNI ISl 3a/1a4 peabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLME BBIYUCICHHS C
MPUMEHEHUEM TIOJ00MSIT M TPUTOHOMETPUYECKMX (PYHKIUI (MONB3ysCh, TIE
HEO00XO0UMO, KAJIbKYJISITOPOM).

2. Conep:xaHue Kypca reoMeTpuu
B /—9 Kkyaccax

(Coneprxanue, BBIICICHHOE KYPCUBOM, U3yUACTCs HA YTIyOJIEHHOM YPOBHE)

I'eomerpuueckue burypbl

Durypbl B reOMeTpUM U B OKpYyKamoumeM Mupe. ['eomerpuyeckas
¢urypa. dopMupoBaHUE MPEACTABICHUNA O METANPEAMETHOM TOHITHU «purypay.
Touka, TMHUSA, OTPE30K, MpAMas, Jyd, JJOMaHas, INIOCKOCTb, yrojl. buccekrpuca yria u
€€ CBOICTBA, BU/IbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBasi cummeTpusi reoMmeTrpuueckux ¢uryp. lLleHTpanpHas cumMmeTpus
TCOMETPUYECKUX (QUTYD.

MHoroyrojbsHUKH. MHOTOYTOJIbHUK, €r0 3JIEMEHTHI U €T0 CBOMCTBA.
Pacnio3HaBaHue  HEKOTOpPBIX  MHOTOYTOJIBHUKOB.  Buinykivie U HeBbInyKivle
MHO20Y201bHUKY. I IpaBUIIbHBIE MHOTOYTOJIBHUKHU.

TpeyronsHuku. BeicoTa, MenuaHa, OUCCEKTpUCA, CPEIHAS JIMHUS TPEYTOJIbHUKA.
PaBHOOepeHHBINI TpPEYroJbHUK, €ro CBOWCTBA U TNpHU3HAKH. PaBHOCTOpOHHUIA
TpeyrojbHUK. [IpsIMOYroJibHBIN, OCTPOYIOJIBHBIM, TYINOYTOJBHBIM TPEYTrOJIbHUKH.
Bremnue yriel TpeyroibHuKa. HepaBeHCTBO TpeyrojbHUKA.

Yerbipéxyronbauku. [lapannenorpamm, pom0O, OpsSMOYTOJBHUK,  KBaJpar,
Tpamenusi, paBHOOeApeHHas Tpanenus. CBOICTBA W TPHU3HAKU MapajieorpaMMma,
pom0Oa, MpsSIMOYToJIbHUKA, KBaJpaTa.

OxkpyKkHOCTBH, KPYr. OKpPYKHOCTb, KPYT, KX 3JIEMEHTHI U CBOMCTBA; LIEHTPAJIbHbIE
U BIHCcaHHble yriabl. KacartenbHas W cekywas K OKPYKHOCTH, UX CBOUCMEA.
Brnmcannble W OnMCaHHBIE OKPYKHOCTH ML TPEYTOJBHUKOB, UYemblpEX)20/ibHUKOE,
NPABUNLHBIX MHO20Y20IbHUKOS.

I'eomeTpuyeckue Gpurypsl B npocTpancTse (00bEMHBIE TeIa).

Muozoepannuk u eco snemenmol. Hazeanus MHO202paHHUKOS8 C PA3HBIM NOJAOHCEHUEM
u xonuvecmeom cpawet. IlepBUUHbBIE IPEACTABIEHUS O NMUPAMUJIE, MMApAILICIICIIUIIEE,
npusMme, chepe, mape, MUIUHIPE, KOHYCE, UX AJIe-MEHTaX U MPOCTEUIITUX CBOMCTBAX.

OTHOIICHUSA

PaBenctBo ¢uryp. CBolicTBa paBHBIX TpEyroiabHUKOB. I[Ipu3HaKu paBEeHCTBA
TPEYTOJIbHUKOB.

[MapajsneabHocTs NpAMBIX. [Ipu3HakM W CBOWCTBA MAPAIUICIBHBIX MPSIMBIX.
Axcuoma napannenvnocmu Eexnuoa. Teopema Daneca.

Hepnenaukyasipabie npsimbie. [Ipsamoint yron. IlepneHaukynap K HPsSMOM.
Haxsonnas, mpoeknus. CepeIMHHbBIN NEPIEHINKYJIISIP K OTPE3KY.
Ceoticmea u npusnaxu nepneHoOuKyIapHOCMU.



Honodue. Ilponopyuonanvuvie  ompesku, nooobue  @ueyp. Ilooobusie
mpeyeonvuuku. Ilpusnaxu nooobus.
B3auMHoe pacnoJioxkeHue IpsAMOi U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

N3MepeHusi 1 BIYUCIEHUS

Beauuunbl. Ilonsatue Benuuunbl. J{nuna. W3mMepenue anuHbl. EXUHHIBL
n3MepeHus UMHbl. BennunHa yria. I'pagycHas mepa yria. IlonsaTtue o ruromanu
miockon ¢urypsl U e€ cBoicTBax. M3mepeHue mmiomaaeii. EnuHuIbl u3MepeHus
mwiomwanau. IlpeacraBinenne 06 o0bémMe u ero cpoiicTBax. M3mepenune oOBEMA.
Enununer uamepenus 00bEMoB.

N3mepenuss ¥ BbIYMCIeHUs. VHCTpYMEHTHI i1 M3MEPEHUN U IOCTPOCHUN;
U3MEpEeHWe U BBIYUCJIEHHE  YIJIOB, JUIMH  (paccTosiHui),  IJIOLIAJeH.
Tpuronomerpuueckue QyHKIUUM OCTPOro yria B MNPSIMOYTOJIBHOM TpPEYroJbHUKE.
Tpuconomempuyeckue  yukyuu  mynozo  yeia.  BpluMcIeHHE — 3IEMEHTOB
TPEYTOJILHUKOB C HCIIOJIB30BAHHUEM TPUTOHOMETPUUECKUX COOTHOIIECHUH. POpMYJIbI
IUIOIIAAN TPEYTOJIbHUKA, MapajiejorpaMMa U €ro YaCTHBIX BHUJIOB, (DOPMYJIIbI IJTUHBI
OKPY)KHOCTH W Iuiomanu kKpyra. CpaBHeHME W BblUMCIEHHE IUiomaaeil. Teopema
[Tudaropa. Teopema cunycos. Teopema Kocurycoa.

Paccrosinusi. PaccrosiHne mexay ToukaMu. PacCcTOsSsHME OT TOUKM 10 TPSMOM.
Paccmosnue meoicoy gueypamu.

I'eomerpuyeckue  MOCTPOCHUH. ['eomerpruueckue  MOCTPOCHUSA — JJIA
WUTIOCTPAllMA CBOMCTB TreoMeTpuuyeckux ¢uryp. MHCTpYyMEHTHI IJIsi MOCTPOEHUIA:
HUPKYJb, JIMHEHKA, YTOJNbHUK. [Ipocmetiuiue nocmpoenus yupkyiem u JUHEUKOU:
nocmpoeHue OucceKmpucol yaid, NnepneHOUKYIapa K npsamot, yeid, pasHo2o OAHHOMY.
Ilocmpoenue mpey2onbHUKO8 NO MPEM CMOPOHAM, 08YM CMOPOHAM U Y2Iy MeHcoy
HUMU, CMOpOHe U O08YM Npuiedcawum K Heu yenam. [lenenue ompesxka 8 OAHHOM
OMHOULEHUU.

I'eoMeTpHuYecKHe MPeoOpPa3oBaAHMS

IIpeoopasoBanusi. Ilonarue mnpeoOpazoBanus. IIpencraBimeHne o Mera-
MPEeIMETHOM MOHSATHH «T1peodpazoBanuey». Ilodobue.

JABu:xenusi. OceBasi W UEHTpajdbHasi CUMMETPUH, HOGOPOM U NAPAILIETbHbLLL
nepernoc. Kombunayuu 08udxiceHuti Ha nioCKOCMuU U ux C8OUCMaA.

BeKkTOopbl M KOOPAMHATHI HA ILJIOCKOCTH

Bekropsbl. [lonstue BekTopa, AEWCTBUA HaJ BEKTOPAaMHU, UCIIOIb30BAHUE
BEKTOPOB B (U3HKE, pas3lodiceHue 6eKkmopa Ha COCMAaguauue, CKAIapHoe
npousgedenue 8eKmopos.

Koopannarbl. OCHOBHbBIE IOHATHS, KOOPOUHAMbBL EKMOPA, PACCHOSAHUE MEHCOY
moukamu. Koopounamul cepedunvr ompeska. Ypasnenus ueyp. Ilpumenenue
8EKMOPO8 U KOOPOUHAM OJisl peuleHUs NPOCMenuux 2eoMempuyeckKux 3a0adu.

Hcropuss MmareMaTMKU Bo3HUKHOGEHUE MameMamuKy KaKk HAYKU, 3manvl eé
passumus. OcHogHble pazoenvl Mamemamuxu. Beioarowuecs mamemamuky u ux 6K1ao
6 pazeumue Hayku. becxoneunocms mmooicecmea npocmuix uucen. Hucia u Onumbvl



ompe3skos. Payuonanvnvie uucna. Illompeonocms 6 uppayuonanvrvix uuciax. Lllkona
lugacopa.

3apoowcoenue ancebpvt 6 Heopax apugmemuxu. An-Xopezmu. Poowcoenue
oykeennoti cumeonuxu. Il. @epma, . Buem, P. [exapm. Hcmopus eonpoca o
HaxoxcoeHuu ¢opmyn KopHel aneebpaudeckux YpaeHeHuili cmenenetl, O0IbuUX
yemvipéx. H. Tapmanws, /. Kapoano, H. X. Abenw, 3. I'anya.

llosgnenue memooa Koopournam, NO380aAI0ULE20 NEPEBOOUMb 2eoMempPUiecKue
00vekmoul Ha sA3blK aneeopul. llosenenue epagurxos ynkyuu. P. Jexapm, 1. @epma.
IIpumepvl paznuunvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Illuzanckoco (@ubonauuu) o kponuxax, uucia DPuboHauyu.
3aoaua o waxmammuou odocke. Cxooumocms ceomempuieckou npozpeccuu. Mcmoku
meopuu eepossmuHocmel: cmpaxogoe oeno, azapmusie uepul. 1. Depma, b. Ilackany,
A. bepuynnu, A. H. Koamoeopos.

Om 3emnedenus k zceomempuu. llugpacop u eco wxona. Danec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npasunrbHblX MHO20Y20bHUKOS. Tpucekyus
yena. Keaopamypa kpyea. Yoeoenmue ryba. Hcmopus uucia m. 3010moe ceueHue.
«Hauana» Eexnuoa. JI. Diinep, H. U. Jlobauesckuii. Ucmopus namozo nocmyaama.

Ll'eomempusi u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYICAIOUE20
mupa. Acmponomus u ceomempus. Ymo u kax yzuanu Anaxcazop, Spamocgen u
Apucmapx o pasmepax Jlynvl, 3emau u Conrnya. Paccmosanus om 3emnu 0o Jlynvl u
Connya. Hzmepenue paccmosnusa om 3emau 0o Mapca.

Ponv  poccuiickux yuénvix 6 pazeumuu mamemamuxu: JI. Oinep, H. M.
Jlobauesckuii, I1. JI. Yeoviuues, C. B. Kosanesckas, A. H. Koimozcopos. Mamemamuka
6 pazeumuu Poccuu: Ilémp I, wixona mamemamuyeckux u HaA8USAYKUX HAVK, paA36umue
poccutickozo paoma, A. H . Kpvinos. Kocmuueckasn npoepamma u M. B . Kenowviuu.

3. TemaTnuyeckoe NJIAHUPOBAHUE

7 kaace.
OcHoeHble
Kon- Kon- Xapaxkmepucmuxa HANpAGIEHIA
Pazoen 60 Temut 60 OCHOGHBIX 81008 3ocnum¢fmeﬂb
uacoe uacoe oeamenbHOCmU y4eHUKa rou
OesamenbHOCH
u
Havaabubie | 10 u [Ipsimas u oTpe3ok. | 2 OOBACHATD, 4TO TaKoe
reomMeTpuue Jlyu u yron. OTpE30K, IIyd, Yroj, Kakue
cKHe CpaBHeHue 1 burypst HaseIBarorcd | 1,2,3,4
CBeJICHU. OTPE3KOB U YIJIOB. pPaBHBIMHU, KaK CPaBHUBAIOTCS
N3mepenue 3 U U3MEPSIIOTCA OTPE3KH U
OTPE3KOB. VIIIbl, YTO TaKo€ Tpagyc M
W3mepenue yrios. rpagycHas Mepa yria, Kakou
[Mepnennukynsap | 2 Yrojl Has3bIBACTCSd MPSIMBIM,
bI€ TIPSIMBIE. TYIBIM, OCTPBIM,
Pemrenue 3a11ay. 1 paSBépHYTLIM, YTO TaKO€ CC-
KontponbHas 1 peanHa OTpeE3Ka u
pa6ota Nel OuccekTpuca yria, Kakue
YTIIBI Ha3bIBAIOTCS
CMCXKHBIMH M  Kakue —
BEPTUKAJIbHBIMU;
dbopMynupoBaTh u




000CHOBBIBATh YTBEPKICHUS
O CBOWCTBaX CMEXHBIX H
BEPTUKAIBHBIX YIJIOB;
OOBSICHATh, KaKue MpsiMble
Ha3bIBAIOTCS
NepIeHINKYISPHBIMH;
dbopmynupoBath u
000CHOBBIBAaTh YTBEPXKACHUE
O CBOWCTBE [BYX IpSIMBIX,

NEPHEHIUKYIIIPHBIX K
TpeTbel;  Hu300pakatb U
pacro3HaBaTh yKa3aHHbIE

npocreiimme  GUrypsl  Ha
yeprexax; pelmaTrbh 3aaayd,
CBSI3aHHBIC c STHMHU
IpocTeHIIUMU GUrypamu

Tpeyroabuu
KH

174

[IepBblit mpu3HaK
paBeHCTBa
TPEYrOJIbHUKOB.

MenuaHsl,
OMCCEKTPUCHI U
BBICOTHI
TPEYroJIbHUKA.

Bropoii u Tpetnii
MIPU3HAKU
paBeHCTBa
TPEYTOJIbHUKOB.

3agaun Ha
MTOCTPOCHHE.

Pemmenue 3amau.

KonTposbHas
pabota No2

OObscHATh, Kakas Qurypa
Ha3bIBACTCS TPEYrOJHHUKOM,
4TO TaKoe BEPIIHHBI,
CTOPOHBI, YTIIBI U TEPU-METP
TPEYroJbHUKA, Kakou
TPEYTrOJIbHUK Ha3bIBACTCS
paBHOOEIPEHHBIM M KaKOW —
PaBHOCTOPOHHUM, Ka-Kue
TPEYrOJIbHUKA  Ha3bIBAOTCS
paBHBIMH; M300pakaTb W
pacmo3HaBaTh Ha YepTekRax
TPEYTrOJIbHUKU u ux
3JIEMEHTHI; (OPMYIUPOBATh U
JOKa3bIBaTh ~ TEOPEMBbI O

pU3HaKax paBeHCTBa
TPEYrOJbHUKOB; OOBSICHSTH,
4TO Ha3bIBACTCS
NEePIEeHIUKYISIPOM,

NPOBEACHHBIM M3  JITAHHOM
TOYKM K JIAaHHOM TMPSAMOW;
dbopmyIpOoBaTh H
JIOKa3bLIBaTh TEOpeMy O
NEPICHIUKYIsApe K MPSIMON;
OOBSCHATh, KaKHWE OTPE3KH

HA3bIBAIOTCS MeHaHOH,
OMCCEeKTPUCOl U  BBICOTOM
TPEYTrOJbHUKA;

bopmynupoBaTh u

JIOKa3blBaTb ~ TEOPEMBI O
CBOICTBaX paBHOOEAPEHHOTO

TPEYroJIbHUKA; pemaThb
3aauu, CBSI3aHHbIE c
pU3HAKAMU paBeHCTBa
TPEYroJIbHUKOB u
CBOWCTBAMU
paBHOOEIPEHHOTO
TPEYroJIbHUKA;
dopmynupoBaTh

OTIpeNieiecHue  OKPYKHOCTH;
OOBSCHATh, YTO TAKOE LIEHTP,

2,3,4,5




paauyc, Xopla U JAUAMETP

OKpPYXHOCTH; pemaTh
IIpOCTEMIINE  3aJa4yd  Ha
MOCTPOCHHUE (moctpoenue

yrjla, paBHOTO  JaHHOMY,
OCTpOeHHEe  OMCCEKTPHCHI

yria, IIOCTPOEHUE
NEPIEHIUKYISAPHBIX MPSMBIX,
IIOCTPOEHUE CEpEeNHbI
OTpe3Kka) u 0OoJiee CIOKHbIE
3a/1a4H, UCIOJIb3YIOIIHE
YKa3aHHBIC MIPOCTEMIIHNE;

COIIOCTABJIATh  ITOJTY4YEHHBIN
pe3ylpTaT € yCIOBHEM

3a/1a4y; aHAJIN3UPOBATH
BO3MOKHBIE CITydau

MMapangeas | 134 [TpusHaku DopmynupoBaTh

HbIe napajyieIbHOCTH OTIpe/eNIeHNE MapaiebHbIX

npsiMble JIBYX TIPSIMBIX. NPSMBIX; OOBSICHSTD c|345,6
Axcuoma MOMOIIBPK0 PHUCYHKA, KaKue
napauieNbHbIX yriabl, OOpa3oBaHHbIE MpU
MPSIMBIX. NEePECeYeHUH JBYX MPSMBIX

Pemenne 3amau

KontponbHas
pabota Ne3

CeKy-1IEH, Ha3bIBAIOTCS
HaerCT JeXKalMH, KaKue
— O,ZIHOCTOPOHHI/IMI/I U KAaKHe

— COOTBETCTBEHHBIMU;
dbopmyIpOoBaTh u
JIOKa3bIBATh TEOPEMBI,
BBIpA)KAIOIITHIE MPHU3HAKH
napaieIbHOCTH TIBYX

NPSIMBIX;  OOBSCHATH, YTO
TaKo€ aKCHOMBI T€OMETPUHU U

KaKue AKCHOMBI yxKe
HCIIOJIb30BAJIHCh panee;
dbopmynupoBath aKCUOMY

NapaUIeJIbHBIX  MPSAMBIX H
BBIBOJUTH CIICACTBUS U3 HEE,
(bopMyIMpoBaTh u
JIOKa3bIBaTh ~ TEOPEMBbI O
CBOMCTBax napauieIbHbIX
HPSIMBIX, oOpaTHbIE
TeopeMaM O  IIpH3HaKax
NapauIeIbHOCTH, CBS3aHHBIX
c HaKpecT JIXKAIUMU,
COOTBETCTBEHHBIMH u
OJIHOCTOPDOHHHUMH YTJIaMH, B
CBSI3HM C 9THM OOBSICHSTH, UTO
TaKoe yCJIOBHE U 3aKIIOYCHHE
TEOpEeMbI, Kakas Teopema
Ha3bIBaeT  OOpaTHOM  TO
OTHOIICHUIO K JAHHOM
TeopeMe; OOBSICHATh, B UEM
3aKIIF0YaCTCs METOJI
JI0Ka3aTelIbCTBA oT
MPOTUBHOTO: (GOPMYTUPOBATH
U JI0Ka3bIBaTh TEOpEMBbI 00




yriax ¢ COOTBETCTBEHHO
napajuleIbHbIMU u
NEPIEHANKYIIPHBIMU

CTOpOHAMH; NIPUBOIUTH
IIPUMEPBI HCIIOJIb30BaHUS
3TOr0  METOoJa;  pelaTh
3a/laud = Ha  BBIYMCIICHHE,
JI0Ka3aTeNIbCTBO u
IIOCTPOCHHE, CBS3AHHBIC C
IIapaJJIEIIbHBIMU IPSIMBIMU

CooTHoOIIEH
Usl MEXKILY
CTOPOHAMH
U yrjiamMu
TPEYroJjbHI
Ka

184

Cymma yriioB
TPEYroJIbHUKA.

CooOTHOIIEHUS
MEXIy CTOPOHAMH
U yriiaMu
TPEYroJbHUKA.

KontponsHas
pabota No4

[IpssMoyronbHbIE
TPEYrOJIbHUKH.

[Toctpoenne
TPEYTrOJIbHUKA 10
TPEM BIEMEHTAM.

Pemmenue 3amau.

KonTposbHas
paboTta Ne5

DopMyIHpOBaTH u
JOKa3blBaTb ~ TEOPEMY O
CyMME YIJIOB TPEYroJIbHUKA U
e€ CIeACTBHE O BHEIIHEM
yrie TPEYTrOJbHUKA,
IPOBOAMTH  KIIACCU(PHUKALUIO
TPEYTOJbHUKOB IO  yIJiam;
bopMynupoBaTh "
JIOKa3blBaTb ~ TEOPEMY O
COOTHOIIEHUSX MEXITY
CTOpOHAMH u yriaMu
TpeyrojbHuka (mpsiMmoe H
oOpaTHOE yYTBEpXACHUS) U
CIIEJICTBUS U3 HEE, TEOPEMY O
HEPAaBEHCTBE TPEYrOJbHUKA;
dbopmyIpoBaTh u
JOKa3blBaTh ~ TEOPEMBbI O
CBOMCTBaxX MpPsIMOYTOJIbHBIX
TPEYrOJIbHUKOB

(TpSIMOYT OJTEHBII
TpeyroJibHuK ¢ yriom 30°,
pU-3HAKU paBeHCTBa
PSIMOYTOJIHBIX
TPEYroJbHUKOB);
dbopmyIpoBaTh
OTIpe/IeNIeHUs] PacCTOSHUS OT
TOYKHU o MPSAMOM,
paccTosiHUsA ~ MeXAy  map
aJJIeNbHBIMU IPSIMBIMU;
pemiartb 3a/1a4u Ha
BBIYHCIICHUS, I0Ka3aTeIbCTBO
U TIOCTPOCHHUE, CBSI3aHHBIE C
COOTHOIIECHUSIMU MEXy
CTOpOHAMH u yriIamMu
TpPEeyroJbHUKa u
paccTosiHueM MEXTY
napajuieTbHBIMA  TPSIMBIMH,
npu HEOOXOIUMOCTH
MPOBOJNTH o X0y
pellieHusT  JOTOJHUTEIbHBIC
MOCTPOCHHUS,  COMOCTABIISTH
MOJIyYEHHBI  pe3yabTaT C
yCIIOBUEM 3aj[aud, B 3aJadax
Ha TIOCTPOEHHE HCCIE0BaTh
BO3MOYKHBIE CITydan

3,4,5,6

IloBTOpEHUE

10u

IToBTOpEHHME.

3HaTh MaTepuall, U3y4EHHBIN

56,8




. Peiienne
3aaa4

Pemenue 3amau

B 7 KJacce.
Bnagers o6mum
pelieHus 3a1ad.
YMeTb NpUMEHATh
MOJYYCHHbIE  3HAHMS  Ha
MIpaKTUKe.

YMeTb JIOTUYECKH MBICIIUTD,
OTCTauBaTh  CBOIO  TOYKY
3peHHsI M BBICIIYIIUBATh
MHEHUE JIpyrux, padoTath B
KOMaHJI€.

IIPUEMOM

8 kiacce.

Pa3zoen

Kon-
60
uacoe

Temur

Kon-
60
yacoe

Xapakm epucmuka
OCHOGHBIX U008
oesamenbHOCMU yueHuka

Ocnoenule
HanpaeieHus
eocnumameb
HOll
oessmenbHOCm
u

YerbipexyroJa
bHUKH

144

MHOroyroJipHUKH

[TapamenorpamMm
U Tpanenus

[IpsimoyronpHUK,
poMO, KBaspat

Pemmenue 3agau

KonTposbHas
pabota Nel

9T0  TakKoe
MHOTOYTOJIFHUK,
€ro  BEpIIMHBI, CMEXHbBIE
CTOPOHBI, JaroHau,
n300pakaTh W paclio3HaBaTh
MHOTOYTOJIbHUKH Ha
yeprexax; MOKa3bIBaTh
3JIEMEHTbl MHOTOYTOJIbHUKA,
ero BHYTPEHHIOIO u
BHEIIHIOK o0nacTy;
dbopmyIupoBaTh
oTpe/esieHue
MHOTOYTOJIbHUKA;
n300paxaTb M pacro3HaBaThb
BBINYKJIbIE U HEBBIYKJIbIE
MHOTOYTOJIbHUKH;
dbopmynupoBath u
JOKa3bIBaTh YTBEPXKJEHUS O
CyMME€ YIJIOB  BBIIYKIIOTO
MHOTOYTOJIbHUKa W CyMMe
ero BHEITHUX VIJIOB;
OOBSACHATh, KaKu€ CTOPOHBI
(BepIIUHBI)
YeThIPEXYTOJIbHUKA
Ha3bIBAIOTCS
POTHBOIOJIOKHBIMU;
bopmynupoBath
oTpe/ieeHus
napauenorpaMma,
Tpamnenuy, paBHOOEIPEHHON
U NPSMOYTOJIBHON Tpamenun,
IpSMOYTOJIbHHKA, pomba,
KBajpaTa; HU300paxkaTb U
pacrio3HaBaTh 3TH YETHIPEX-
YrOJIbHUKHU; (OpMYIHPOBAThH

OOBSACHATS,
JOMaHasl,

BBIITYKJIOT'O

1,2,3




U JI0Ka3blBaThb YTBEPXKACHUSA
o0 WX  cBOHCTBaX W
[IpU3HAKaX; pelIaTh 3aJa4u
Ha BBIYUCIICHUE,
JI0Ka3aTeJIbCTBO u
[IOCTPOEHUE, CBA3AHHBIE C
TUMU BUJIaMU
YETBIPEXYTOJIBHUKOB;
OOBSACHATH, KaKu€ JIBE TOUKH
HAa3bIBAIOTCSA

CUMMETPUYHBIMU
OTHOCHUTEIIBHO IPsAMOM
(ToukHu), B KaKOM Ciydae
durypa Ha3bIBACTCS
CUMMETPUYHOMN

OTHOCHUTEIILHO IpsAMOM

(TOUKM) M 4YTO Takoe OcCh
(eHTp) cUMMETpUHU (QUTYpHI;
IPUBOJUTH MPUMEPHI QUryp,
oOJtamarommx 0CEBOH
(LeHTpaJIbHON) CUMMETpPHEH,
a TaKXe IMpPUMEPBl OCEBOU M
LHEHTPAJIIBHOW CHMMETpUd B

OKpyKaroleu Hac
00CTaHOBKE
Inomaan 144 IImomans OOBACHATD, KaK
MHOTOYTOJIbHUKA MIPOU3BOTUTCS U3MEPECHHUE
[Tmomans IIoIaaeH 3,4,5,6
napajuiesiorpaMmma MHOTOYTOJIbHUKOB, Kakue
, TPEYroJIbHUKA U MHOTOYTOJIbHUKH
Tpanenuu Ha3bIBAIOTCS PABHOBEIUKHUMH
Teopema 51 KaKue —
[Tudaropa PaBHOCOCTABJICHHBIMH;
Pemnrenue 3amau dbopmyIMpoBaTh  OCHOBHBIE
CBOMCTBaA Ioniaaei u
Konrposbhas BBIBOJAUTH € MX MOMOUIBIO
paboTa Ne2 GopMyIIbI TuIomaaei
PsIMOYTOJIbHHKA,
napajuiejgorpaMmma,
TPEeYroJbHUKa, Tpaneuu;
dbopmynupoBath H
JOKa3bIBaTh ~ TeopeMy 00
OTHOILLIIEHUH IJIOIIaae
TPEYrOJbHUKOB,  HMMEIOIINX
o paBHOMY yIILy;
dbopMynupoBarth 51
JIOKa3LIBaTh TeopeMy

[Mudaropa u oOpatHyro e€i;
BBIBOJUTH (popmyny I'epona
JUISL TUIOIAAN TPEYTOJIbHUKA;
peuarhb 3a1auu Ha
BBIUUCIICHHUE u
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
dopmynamu  miomane  u
teopemoit [Tuaropa




[Hono6HbIE 194 | Onpenenenue OOBsCHATD MOHSITUE
TPEYroJbLHUK MOA00HBIX MPOMOPIIUOHAIBHOCTH
U TPEYTrOJIbHUKOB oTpe3koB;  ¢opmynuposarts | 2,4,6,7
[Ipu3naku OTIpeeIICHUs 10T00HBIX
moao0ous TPEYroJIbHUKOB u
TPEYTrOJIHLHUKOB KodppuImeHTa noioous;
KonTposbsHast bopmynupoBath u
pabora Ne3 JIOKa3bIBaTh  TEOPEMBI: 00
ITpumenenue OTHOILICHUH IJI0IIAAEH
no100us K M0JIOOHBIX TPEYrOJIbHUKOB, O
J0Ka3aTeJIbCTBY IMpU3HaKax HOI[06I/I$I
TEOpeM U TPEYTOJbHUKOB, O CpeIaHel
pemenuio 3aaad JIMHUN TPEYroJibHUKaA, (0]
CooTHoLIEHUE NEePECCUCHUU MeanaH
MEXIY yriiaMu U TPEYroJIbHUKA, (6]
CTOpOHaMU IMPONOPHUOHATIBHBIX
TPEYroJILHUKA OTPE3Kax B MNPAMOYTrOJbHOM
KoHTpomnbHas TPEYroJIbHUKE,  OOBSICHSATS,
paGora Ne4 YTO TaKO€ METOJ TOJI00us B
3a/ladax Ha IOCTPOCHHE, H
MIPUBOTUTH TIPH-MEPBI
MPUMEHEHHST JTOTO METOJIa;
OOBSCHATh, KaK  MOJKHO
HCTIOJIb30BaTh CBOMCTBA
MOJIOOHBIX TPEYrOJHLHUKOB B
U3MEpUTENbHBIX paboTax Ha
MECTHOCTH; OOBSCHATh, Kak
BBECTHU MOHATHE MOI00US JUIs
MIPOU3BOJILHBIX buryp;
dbopmyIpoBaTh
oTpeeNieHus u
WUTIOCTPUPOBATh  MOHSITUSA
CHUHYCa, KOCUHYCa U TaHTeHCa
OCTpOTO yria
IPSIMOYTOJIBHOTO
TPEeYTrOJbHUKA; BBIBOJIUTH
OCHOBHOE
TPUTOHOMETPHUUECKOE
TOXKJIECTBO M 3HAYEHHUSA
CUHYCa, KOCUHYCa U TaHTeHCa
s yraoB  30°, 45°, 60°;
peliaTth 3a/1a4u, CBSI3aHHBIE C
nojobueM  TPEyroJbHHUKOB,
JUIS  BBIYMCIICHUS 3HAYCHUM
TPUTOHOMETPHYECKUX
byHKIMi UCIIOJIb30BATh
KOMITBIOTEPHBIE TPOTPAMMBI
OKpy:KHOCTH 174 | KacarenbHas HccnenoBaTh B3aMIMHOE
OKPY>KHOCTHU pacrojoKeHnue MpsMoil U
LentpanbHbie 1 OKPYXHOCTH; 1,3,4,6
BITMCAHHBIE YTJIbI dbopMynupoBaTh

Yertsipe
3ameydarellbHbIe
TOYKHU
TPEYroJIbHUKA

OTIPEJIENIEHNE KacaTeJIbHOU K
OKPYKHOCTH;

dopmynupoBaTh u
JIOKa3bIBaTb ~ TEOPEMBI: O




Brucannag n
OoIMcaHHasg
OKPYKHOCTH

Pemenue 3amau

KontponbHas
pabota Ne5

CBOMCTBE KacaTeIbHOM, O
IpU3HAKe KacaTelbHOH, 00

OTpe3Kax KacaTeJIbHbIX,
MPOBEIEHHBIX U3  OJHOU
TOYKHU; dopmynupoBaTh

IIOHATUSA LEHTPAIBHOIO yIja
U TpagyCHOM Mepbl OyI'u

OKPY)KHOCTH;
dbopmynupoBath u
JIOKa3bIBaTh ~ TCOPEMBI: O
BIICAHHOM yrie, 0
HPOU3BEICHUN OTPE3KOB
HIepEeCEKAIOIINXCS XOp1;
bopMynupoBaTh "
JIOKa3bIBaTh TEOPEMBI,
CBSI3aHHBIC C
3aMeuaTeIbHBIMH  TOYKAMHU
TPEyroJIbHUKA! 0

OuccekTpuce yria MU, Kak
CIIEZICTBHE, O TIepPEeCceUCHUH
OMCCEKTPUC TPEYroJbHUKA; O

CepeIMHHOM
NEPIEHIUKYIIPE K OT-PE3KY
M, KaKk  CIIEJICTBHE, O
MEPECEUCHUH  CEPEIUHHBIX
NEePIEHANKYISPOB K
CTOPOHAM TpPEYroJIbHUKA; O
nepeceueHU BBICOT
TPEYroJIbHUKA;

dbopmynHpoBaTh

OIpENEICHUS OKPYXHOCTEMH,
BIIMCAHHOW B MHOTOYTOJIbHUK

u OTIMCAaHHOM OKOJIO
MHOTOYTOJIbHUKA;
dbopmynupoBath u

JOKa3bpIBaTb  TCOPECMBI: 00
OKPY)XHOCTH, BIIMCAHHOM B

TPEYTrOJIbHUK; 00
OKPYXHOCTH, OTIMCaHHON
OKOJIO  TPEYroJIbHUKa; O
CBOWCTBE CTOPOH
OIIMCaHHOTO

YeThIPEXYTOJIbHUKA; 0

CBOMCTBE YIJIOB BIMCAHHOIO
YETBIPEXYTOJIBHUKA; pEIIaTh
3a7a4d = Ha  BBIYKCIICHHUE,
JI0Ka3aTeNIbCTBO U
IIOCTPOCHHE, CBS3aHHBIE C
OKPY’KHOCTBIO, BIIMCaHHBIMU
" OTIMCaHHBIMU
TpPEYroJIbHUKAMU u
4eThIPEXYTOJIbHUKAMH;
UCCIIE0BATh CBOIICTBa
KOH(Urypauu, CBI3aHHBIX C
OKPYKHOCTBIO, C TIOMOLIBIO
KOMIIBIOTEPHBIX TPOTrPaMM




IloBTOpenue. | 44 3HaTh MaTepuall, U3y4EHHBIN
Pemenue 3a 8 kmacc. Bmamers o6muM | 5,6.8
3amad NPUEMOM  pEIlIEHUs 3ajad.
YMeTb NpUMEHATh
MOJYYCHHbIE  3HAHMS  Ha
MIpaKTUKe.
VYMETh JOTUYSCKU MBICIUTD,
OTCTauBaTh  CBOIO  TOYKY
3peHHsI M BBICIIYIIUBATh
MHEHHE JApPYrux, paboTatb B
KOMaH/IC.
9 kJacc.
Temut Ochoenule
Kon- Xapakmepucmuka ranpasienui
Pazoen Kon-60 60 OCHOGHBIX U008 eocnumcgmeﬂb
uacoe Holl
uacoe oessmebHOCMU y4eHUKa
oessmenbHoCm
u
BexkTopbl 8u [TonsaTne 2 DopMynHpoOBaTH
BEKTODA. ompeneneHus H
Cnoxeunne u 3 WJUTFOCTPUPOBATH noustud | 1,2,3,4
BBIUUTAHUE BEKTODA, €ero JUTHHEI,
BEKTOPOB. KOJUTMHEApHBIX ¥  PaBHBIX
YMHOXEHNE 3 BEKTOPOB; MOTHUBUPOBATH
BEKTOPA Ha BBCJICHHE MOHATUHI u
YHCIIO. IENCTBHI,  CBSI3aHHBIX  C
[Tpumenenne BEKTOpaMH,
BEKTOPOB K COOTBETCTBYIOIITUMU
pelieHuto 3a1a4 puMepamMu, OTHOCSIIIUMHUCS
K (U3HYECKMM BEKTOPHBIM
BEIIMYMHAM; MIPUMEHSATD
BEKTOPBl W JICWCTBHUS HaJ
HUMU pu pereHun
TEOMETPHYCCKHX 3a/1a4
Metox 104 Koopnunatsl 2 OOBICHATH u
KOOPAUHAT BEKTOpa. WUTFOCTPUPOBATh  TIOHATHSA
[Ipocteitmme 2 PSIMOYTOJIbHOU cucremsl | 2,4,6,7
3a7a4M B KOOpJIMHAT, KOOPIMHAT
KOOPJIMHATAX. TOYKHA M KOOPAMHAT BEKTOPA;
YpaBHeHUst 3 BBIBOJUTh M HCIIOJIb30BATh
OKPY>KHOCTH U npu peleHnu 3a1a4
IPSIMOH. bopMyIbI KOOpJIUHAT
Pemenuu 3amay. 2 CepeIuHLl OTpe3Ka, IIWHBI
BEKTOPA, PACCTOSIHUSI MEXIY
KOHTpOJ'ILHaH 1 ABYMsS TOYKAaMH, YpaBHCHHUA
pa60Ta No1l OKPYKHOCTH U HpHMOI‘;I
CoorHomienn | 114 Cunyc, kocunyc | 3 DopMynHupoBaTh u
1 MEAKILY Y TAHT€HC yIJIa. WLTIOCTPUPOBATH
CTOPOHAMH U CooTHoleHus 4 omnpenenaeHus cunyca, | 2,3,6,7
yriamu MEXIY KOCHHYCa, TaHIeHca u
TPEYroJbHUK CTOPOHAMU U KoTaHreHca yrioB ot 0 o
a. CxansipHoe yri1aMu 180°; BBIBOIUTH OCHOBHOE
Npou3BeeHN TPEYroJbHUKA TPUTOHOMETPUYECKOE




€ BEeKTOpOB

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

Pemenue 3amau

KontponbHas
pabota Ne2

TOXKIECTBO U (hOopMyIbI
NPUBEICHHUS;
dopmynupoBarth u
JIOKa3bIBATh TEOPEMBI
CHHYCOB M  KOCHHY-COB,
IPUMEHSTh UX MPH PELICHUN
TPEYTOJBLHUKOB; OOBSICHSITH,
KaK UCTIOJIB3YIOTCS
TPUTOHOMETPHUYECKHE
GopMyIBl B U3MEPUTEIBHBIX
paboTax Ha  MECTHOCTH;
dopmynupoBath
OTIPE/ICTICHUsT  yIJIa MEXIY
BEKTOpaMH W  CKaJSIPHOTO
TIPOM3BEICHUS BEKTOPOB;
BBIBOJIUTH bopmymny
CKIAPHOTO  TIPOM3BEICHUS
4yepe3 KOOPIMHATHI BEKTOPOB;
bopMynupoBaTh "
000CHOBBIBAaTh YTBEPKICHUE
O CBOWCTBaxX CKaJsIPHOTO
NIPOM3BEICHNS; UCTIOIH30BATh
CKaJIIPHOE MIPOU3BEACHUE
BEK-TOPOB  TPH  PEHICHUU
3a1a4

Jlnuna
OKPYKHOCTH
U IJI0IAIb
Kpyra

129y

[IpaBunbHbIE

MHOT'OYI'OJIbHUKH.

Jnuna
OKPY>KHOCTH.
[lnomane kpyra.

Pemmenue 3agau

KonTposbHas
pabota Ne3

dopmyIupoBaTh
OTpeJesiecHue  MPaBUIBHOTO
MHOTOYTOJIbHUKA;
dbopmyIpOoBaTh u
JI0OKa3bIBaTh ~ TEOpEeMbl 00
OKPY>KHOCTSIX, OIHUCAHHOMN
OKOJIO PABUIILHOTO
MHOTOYTOJIbHUKA u
BIIMCAHHOW B HEro; BHIBOAUTH
U UCMOJb30BaTh (POPMYIbI
JUIS  BBIYMCIICHUS IUIOLIAAN
MIPaBUJILHOTO
MHOTOYTOJIHUKA, ero
CTOPOHBI u paauyca
BIIMCAHHOM OKPYKHOCTH;
pemiarthb 3a/1a4u Ha
MOCTPOCHUE MPABUIBHBIX
MHOTOYTOJIbHUKOB;
OOBSCHATh TOHATUS JJIUHBI
OKPY)KHOCTH ¥ IUIOLIAAH
Kpyra; BBIBOAUTH (POPMYIIBI
JUIS ~ BBIYMCIICHUS  JUIUHBI
OKPY)KHOCTU W JJIUHBI AYTH,
IUIOMIAIM Kpyra Y IUIOMAIH
KpPYyroBOTO CEKTOpa;
OPUMEHSTh 3TH  (POPMYIIBI
U PENICHUH 3a7a4

3,45

JABukenust

8u

Ilongarue
JIBUOKEHUS.

OOBICHATD, YTO TaKkoe
0TOOpakeHHe TUIOCKOCTH Ha




[TapannenpHbIiA
MIEPEHOC U
IIOBOPOT.

Pemenue 3amau

KontponbHas
pabota Ne4

cedd M B KaKOM cCllydyae OHO
Ha3bIBACTCS TIBIKCHUEM
IJIOCKOCTH; OOBICHATH, YTO
TaKO€ OCeBas CHUMMETpPHS,
[EHTpaJIbHAs CUMMETPHUS,
[apaJuleIbHbI  IEPEHOC U
MOBOPOT; 00OCHOBBIBATH, UTO
3TH OTOOpa)KEHUs IIIOCKOCTH
Ha ceds SIBJISIFOTCS
JBUKCHUSIMU; OOBSICHSATB,
KaKoBa CBSI3b MEXITY
JBUKCHUSMU u
HAJIOKCHHSIMU;
WITIOCTPUPOBATh  OCHOBHBIE
BUJBI JBW)KCHHUW, B TOM
qrcie c TIOMOTIBIO
KOMITBIOTEPHBIX ITPOTPAMM

2,3,4

Havajanubie
CBeJeHUA U3
crepeoMeTpu
"

8y

MHororpanHuku
Teman
ITOBEPXHOCTH
BpalleHUs

OOBACHAITD, qTO0 TaKoe
MHOTOTPaHHHUK, €ro TpaHH,
péOpa, BEpIIMHBI, TUATOHAIIH,
KaKo# MHOT'OTPaHHUK
HA3bIBACTCS BBIMYKIBIM, YTO
Takoe N-yroJibHas Ipusma, eé
OCHOBaHUs, OOKOBBIE I'PaHU U
OokoBbie  pé&Opa, Kakas
Mpy3Ma Ha3bIBACTCA MPSAMOU
M Kakasd — HAKJIOHHOM, YTO
TaKO€ BBICOTA MPU3MBI, KaKas
npu3Ma Ha3bIBACTCS
napasulesienuIeIoM 1 Kakou
napajuiesenune;s] Ha3bIBacTCs
PSIMOYTOJIbHBIM;
dbopmyIpoBaTh u
000CHOBBIBATh YTBEPIKICHUS
O CBOWCTBE  JHMaroHajieu
napajuieienuneaa u 0
KBaJpare JaroHau
IPSIMOYTOJIBHOTO
napajiesenunea;
OO0BACHATD, YTO TAKOE O0BEM
MHOTOI'PaHHHUKA; BBIBOJIUTS (C

TIOMOIIIBIO TPUHIIHIIA
Kapanbepn) bopmyny
00BnéMa IPSIMOYTOJILHOTO
napasuieNienunena;

OOBSICHSTD, KaKoM
MHOTOTPaHHUK  Ha3bIBaeTCS
NUPAMHUIION,  YTO  Takoe
OCHOBaHHUE, BEpIIMHA,

OOKOBBIE TpaHH, OOKOBBIC
péOpa W BBICOTA THPAMUJIBI,
Kakas MUpaMujia Ha3bIBaCTCS
NpaBUIBHOH, YTO  TaKoe
anogema NPaBUIIBHOM
TUPaMU/IBI, MIPUBOIUTH
dopmyny 06bEMa TUpaMuUIbI;

1,35




OOBSCHATh,  Kakoe  TEJo
HAa3bIBACTCA HUIIMHAPOM, YTO
TaKO€ €ro OCh, BBICOTA,
OCHOBAHHUSA, paanyc, OOKOBas
MOBEPXHOCTh, 00pa3yoIue,

pa3BépTKa 00KOBOI
MIOBEPXHOCTH, KaKUMHU
dbopmynamu BBIPAXKAIOTCS
00b€M ® TUTONMIAL OOKOBOM
MOBEPXHOCTHU [UIHH/IPA,
OOBSICHSATD, Kakoe¢  TEIlOo

Ha3bIBACTCSI KOHYCOM, qTO
TaKo€ €ro OoChb, BBLICOTA,

OCHOBAaHHE, OoKoBas
MOBEPXHOCTh, OOpa3yroIlue,
pa3BépTKa OOKOBO
TIOBEPXHOCTH, KaKUMH
dbopmynamu BBIPAKAIOTCSA
00b€M KOHYca W TUIOMIAIh
O60oKOoBOM MIOBEPXHOCTH;
OOBSICHSITD, Kakas
MTOBEPXHOCTH Ha3bIBACTCS

chepoii U  Ka-Koe  TeJo
Ha3bIBACTCA mapom, qTO
TaKO€ pagnyc H JAaMETp
cheper  (mapa), KaKUMH

dbopmynamu BBIPAKAIOTCS
00béM 1mapa W IUJIOMIAIH
chepsr; n300paxxarhb "

pacmo3HaBaTh Ha pPHCYHKax
npusMy,  napajuiesienunes,
NUpaMHuy, UWIHHIAP, KOHYC,

map
00 akcnomax 2 3,45
IUIAHUMETPH

"

IMoBTOpEHUe. 9y 3HaTh MaTepHuall, N3y4eHHBIN
Pemenue Pemienue 3agau 3a 9 Kiacc.

3agad Ha MOBTOPEHUE Biagets 00mumM npueMom 6,7,8

peleHus 3a1ady.
YMeTb NpUMEHATh
HOJTy4eHHBIE 3HaHUS Ha
IpaKTUKE.

YMeTh IOrM4eCcKr MBICIUTD,
OTCTauBaTh CBOIO TOUKY
3pEHMsI U BBICTYIINBATh
MHEHHE JAPYTUX, paboTaTh B
KOMAaHJIE.

COI'NTACOBAHO COI'JTACOBAHO

IIpoToKOJI 3aceiaHus MIKOJIBHOTO 1.0.3aMeCTUTENs JUpeKTopa o Y BP




METOUYECKOTO OObEIMHEHUS YIUTEICH beicrponerosa T./I.
matematuku U uaopmatukn MbOY COILI Nel

uM. JIsouaesckoro ot 29.08.2023 roxa Nel 29.08.2023
PykoBonurens: Jlesenen T.I'.
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