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[TosicHuTenbHas 3anucka.

['eomeTpusi Kak OJIMH M3 OCHOBHBIX pa3/eliOB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINI CBOEH IIeNIbl0 00eCHeunTh M3y4YeHHE CBOICTB M pa3MepoB (GUTYp,UX
OTHOUIEHMHA M B3aUMHOE pPACHOJIO)KEHHE, ONHUPAETCd Ha  JIOTHYECKYIO,
J0Ka3aTeIbHy0 JUHUIO. LI[EeHHOCTh M3yueHHs reoMEeTpHH Ha YPOBHE OCHOBHOIO
oOurero o0Opa3oBaHUsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIMNACA yYUTCS MPOBOJIUTH
J0Ka3aTeJIbHbIE PACCYKJIEHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUEHUs, 10Ka3bIBaTh
UCTUHHBIC YTBEPXKIEHUS M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
paccy X IeHusT «OT TMPOTUBHOIO», OTIWYaTh CBOWCTBA OT IPU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKICHUSI.

Llenbro M3y4eHHs] TEOMETPUU SIBJISIETCS UCIIOJIb30BAHHUE €€ KaK MHCTPYMEHTA
IIPU PELICHUH KaK MaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3a7a4, BCTPEUAIOIIUXCS
B peanbHOM ku3HM. OOydwaromuics JIOJDKEH HAYYUThCA  ONPECINSTh
reOMETPUYECKYI0 (DUTYpy, OIMUCHIBATH CJIOBAMH YEPTEXK WM PUCYHOK, HAUTH
IJIOIIAb  3€MEJbHOr0  y4yacTKa,  paccuuTarh  HEOOXOJUMYKO  JIJIUHY
ONTOBOJOKOHHOIO Kabessl niu Tpedyemble pa3Mephl rapaxa /iyt apromoouss. [lpu
pelieHnd 3aJad MPaKTHYECKOTo XapakTepa OOydYarolmMiicsi YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJICJIU  pealibHbIX JKU3HEHHBIX CHUTYyallMil, MPOBOAUTH
BBIYUCJICHUS U OLICHUBATD MMOJYyUYECHHBIN pe3yJibTar.

VYyebnnlii kypc «l['eoMeTpusi» BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jeibl
conepxkanusi: «['eomerpuueckue ¢urypsl U uXx cBoHcTBa», «W3mepenue
F€OMETPUYECKUX  BEIUYUH», «JlekapTOBBI KOOpPAMHATHI HAa  IIJIOCKOCTWY,
«Bekropsi», «/IBrkenus miaockocty, «IIpeodbpasoBaHus mog00us».

OOmiee YMCIO 4YacoB, BBIICIEHHBIX B Y4YE€OHOM TIUIaHE IS W3YYCHUS
yueObHoro kypca «I'eomerpmsin— 204 dgaca: B 7 xmacce — 102 gaca (3 gaca B
Heneno), B 8 kinacce — 102 yaca (3 yaca B Hefiento), B 9 kinacce — 68 yacoB (2 yaca

B HEJCIIO).



1. IInanupyemble pe3ybTaThl OCBOCHHS Y4EOHOTO MpeaMeTa

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IPOTPAMMBI XapaKTEPU3YIOTCS:

1) maTpuoTHYecKOe BOCIIUTAHUE:

NpOSIBIICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIICHHEM K JOCTIDKEHUSM POCCHICKHX MaTeMaTHKOB U
POCCHHCKON MaTeMaTHYeCKOM IKOJbI, K HCIOJBb30BAHUIO JTUX JOCTIKCHUN B
APYTUX HayKax M MPUKJIAJHBIX chepax;

2) rpa)/1aHCKOE U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJIHEHHUIO O0S3aHHOCTEN IpakJJaHUHA U Peau3alluy ero mnpas,
NpPEICTABICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHHMPOBAHHUS Pa3IUYHbIX
CTPYKTYp, SIBIE€HHUI, NpOLEeAyp TIpakJaHCKOro oOiiecTBa (Hampumep, BbIOODSI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO ATHYCCKHX IPOOJIeM, CBSI3aHHBIX C
NPAKTUUYECKUM TPUMEHEHUEM JIOCTIKEHUN HayKd, OCO3HAHMEM Ba)XHOCTHU
MOPaTbHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyZ10BO€ BOCIIUTAHHUE:

YCTAaHOBKOW Ha AaKTHMBHOE Yy4YaCTHE€ B PEIICHWHW NPAKTHUECKUX 33134
MaTeMaTUYeCKOM HamNpaBIC€HHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTH4eCKOro
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HM JJIsl YCHEIHOM NpodeccruoHaIbHOM
ACSITENFHOCTH M PAa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM MHAMBUIyaJIbHOM TPAaeKTOpUN 00pa30BaHUs U )KMU3HEHHBIX IIJIAHOB C
y4€TOM JIMUYHBIX HHTEPECOB U OOILECTBEHHBIX OTPEOHOCTEN;

4) scTeTnyeckoe BOCIIUTAHUE:

CHOCOOHOCTBIO K  SMOLMOHAJbHOMY M O3CTETHUYECKOMY  BOCIPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, PacCyXIEHUH, YMEHUIO BUIETbH
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LEHHOCTHU HAYYHOT'O MO3HAHUSA:

OpUEHTAllMe B  JACATEIBHOCTH HA  COBPEMEHHYIO CHUCTEMY  Hay4YHBIX
MPEJICTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS YEIOBEKA, MPUPOJBI U
oOliecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeI0BEYEeCKOU

ACATCIIPHOCTHU, JTAaIlOB eé pPa3BUTHUA W 3HAYMMOCTH OJIs Pa3BUTHUA IHBUIW3ALIUU,



OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MAaTeMaTH4YEeCKOW KyJIbTYpPOW KaK CpelICTBOM
MO3HAHUS MHpa, OBJIAJECHUEM MPOCTEUIIMMH HaBBIKAMU HCCIIEJOBATEIbCKOM
NEeSTENbHOCTH;
6) husmueckoe  BocnuTaHue, (HOPMUPOBAHHME  KYJbTYpPhl  3J0pPOBbI U
AMOILIMOHAIILHOTO 0JIaronoayuus:
TOTOBHOCTBIO IPUMEHATh MATEMATHUECKUE 3HAHUS B MHTEPECaX CBOETO 3710POBbS,
BEJICHUS 370pOBOro oOpasza KU3HU (30pOBOE MUTAHHUE, COaTaHCUPOBAHHBIN
peXKUM  3aHATHUA U OT/AbIXa, peryisipHas  (u3uyeckass  aKTHUBHOCTD),
c(hOpMHPOBAHHOCTBIO HABBIKA PE(IIEKCUH, IPU3HAHUEM CBOETO IpaBa Ha OMIMOKY
M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;
7) SKOJIOTMYECKOE BOCITUTAHUE:
OpUEHTAllMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUW JJI1 pelIeHHs 3a/1ady B
00J1aCTH COXPaHHOCTH OKPYXAaroIIe Cpe/ibl, IUIAHUPOBAHUS MOCTYIIKOB U OLICHKH
UX BO3MOKHBIX MOCIEACTBHM IJIS1 OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM TTI00aIbHOTO
XapaKkTepa 3KOJOTMYECKUX NPOOJIEM U ITyTEH UX PEIICHMUS;
8) amanTanus K U3MEHSIOUIMMCS YCIOBUSAM COLMATBHON U MPUPOIHOM CPEIbl:
TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEOINPEACIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JAESTENbHOCTh, B TOM YUCIIE YMEHHE
VUUTBCSL Yy JIPYTUX JIIOJed, MpuoOpeTaTh B COBMECTHOW JESTEIbHOCTH HOBbBIE
3HaHWsI, HABBIKK M KOMIICTCHIINH U3 OMBITA APYTHUX;
HEO0OXOIUMOCTHIO B (JOPMUPOBAHUYU HOBBIX 3HAHUM, B TOM 4HCie (OPMYIUPOBATH
Uy, TIOHSTHS, TUIOTE3bl 00 O00OBEKTaxX M SIBJICHUAX, B TOM YHCIE paHEe He
M3BECTHBIX, OCO3HABaTh ACPUIMTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH,
IUIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAallMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMBbIE
pemieHuss u AeUCTBUA, (OPMYJIMpPOBaTh W OLEHUBATh PUCKH M IMOCIEACTBUS,
(hopMUpOBATH OIBIT.

B pesynpTaTe OCBOEHHS MpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOILIEro
oOpazoBanHusg y oOyuawmierocs OyayT chOpMUPOBAaHBI MeTalmpeaMETHBIE

pE3yNbTaTHhl, XapaKTepU3yroIuecs OBJIQJICHUEM YHUBEPCATbHBIMU



MO3HABATEILHBIMU  JIEUCTBUSMH,  YHHUBEPCATBHBIMH  KOMMYHUKATUBHBIMU
JCHCTBUSMH U YHUBEPCAITHHBIMH PETYJISITUBHBIMU JCHCTBUSMHU.

YHuBepcanpHble TO3HABaTeNbHbIE JCHCTBHS 00eceunBalOT (OPMUPOBAHNE
0a30BbIX KOTHUTUBHBIX MPOIECCOB 00yyaromuxcsi (OCBOEHUE METOAOB MO3HAHUS
OKPY’KAIOLIEr0 MUpa, TPUMEHEHUE JIOTUYECKHUX, HCCIEIOBATEIbCKUX ONEpALIMil,
yMeHu# paboTaTh ¢ HHPOPMALIHEH).

VY obGyuaromierocst 6yayT copMUpOBaHbI CIEAYIOIINE 0a30BbIC JIOTHYECKUE
JICHCTBUS KaK 9acTh YHUBEPCAIbHBIX ITO3HABATCIIBHBIX YUCOHBIX JICHCTBUI:

- BBUBIIATH W XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TIOHATHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KiIacCUpUKAIIIH,
OCHOBaHMsI /7151 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

- BOCIpUHUMATH,  (opmMymupoBaTh W  TPeoOpa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIIbHBIC, AMHUYHBIE, YACTHBIC M OOIIHE, YCIOBHBIC;

- BBISBJISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOPEUHS B
(dakTax, MaHHBIX, HAONIOACHUSIX W YTBEPKICHUSAX, TMpEAJiaraTh KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

- TIPOBOJUTH BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOYCHHU, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

- pa3dupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKIACHHWHA (TIpsIMBIE W OT
OPOTUBHOIO), MPOBOAMTH  CAMOCTOSITENIBHO  HECJIOXHBIE  JTOKA3aTelbCTBA
MaTeMaTU4YeCKUX (haKTOB, BBICTPAMBATHh APTYMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

- BBIOMpATh COco0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh HauOoyiee MOAXOMAUIMM C YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPHUEB).

Y  oOyuwaromerocs OyayT  chOpPMHpPOBaHBI  cleAyromue  0a30BbIC
HCCIIEIOBATENbCKAE JCHCTBHSI KaK dYacTb YHHUBEPCAJbHBIX IMO3HABATEIHHBIX
y4eOHBIX JIEHCTBHIA:

- HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUA HMHCTPYMEHT IO3HAHMUS,

dbopMyIupOBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEUYUE,  Mpodiemy,



CaMOCTOATENFHO YCTAaHABIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;
-  TPOBOAUTH IO CAMOCTOSITEIHHO COCTABIICHHOMY IUJIaHY  HECJIOXHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAHUE [0 YCTAHOBJEHUIO OCOOEHHOCTEHN
MaTeMaTU4eCKOro 00heKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOI;
- CaMOCTOSTENbHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOABI IO pe3yJbTaTam
NpOBEAEHHOTO  HAONIONCHUS, HWCCIIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 000OIICHUIA;
- TPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKKe BbIABUTATh
MPEIOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

VY obyuaromerocs OyayT chopMUpOBaHbl yMEHHS paboTaTh ¢ MHpOpMauen
KaK 9acTh YHUBEPCAIbHBIX MTO3HABATEIBHBIX YUEOHBIX JIEHCTBUIA:
- BBIBJISATH HEJOCTATOYHOCTh M  HW30BITOYHOCTh WHGOpPMAIMH, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHUS 3a]1a4H,
- BBIOMpATh, AaAHAIM3UPOBATh, CHUCTEMATU3UPOBATH W  HWHTEPIPETUPOBATH
WH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM MIPEACTABICHHSI,
- BbIOMpaTh (GOpMYy MPEACTaBICHUS MHPOPMALMU U WIUTFOCTPUPOBATH PEIIaEMbIe
3aJla4u CXeMaMH, TrarpaMMaMu, HHOU TpauKoi 1 1X KOMOWHAIIUSMH,
- OIICHMBATh HAJEKHOCTh MHPOPMAIIMH TI0 KPUTEPHSIM, TIPEITIOKCHHBIM YIUTEIIeM
WK CHOPMYJIUPOBAHHBIM CAMOCTOSTEIHHO.

YHuBepcagbHbIe KOMMYHUKATUBHbBIC nercTBUs 00ecIeynBaoT
c(hOpPMHUPOBAHHOCTH COLIMAIIHBIX HABBIKOB O0YYarOIIMXCA.

VY oOyuaromerocss Oyayt copMupoBaHBl yMEHHs OOIIEHHS KaK 4YacTh
YHUBEPCATbHBIX KOMMYHUKATUBHBIX YUEOHBIX JCHCTBUM:
- BOCTIpUHUMATHh M (OPMYITUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHUSMU H
[EIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3pPCHHS B
YCTHBIX W MUCHhbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS O XOJy PEIICHHS 3a/a4ul U
MOJTyYEHHBIM PE3yJIbTaTaM;
- B XoAe OOCYXJEHHsS 3aJaBaTh BOIPOCHl MO CYILIECTBY OOCYKIA€MOMl TEMBI,
npoOJieMbl, pemiaeMol 3aJayd, BBICKA3bIBATh WJEH, HAICJICHHbIE Ha TMOWCK

pemiCHus1, COIOCTABJIATL CBOM CYXKIACHHA C CYXIACHHUAMU APYTIUX YYAaCTHHKOB



auanora, oOHapY>KHMBAaTh Pa3IMuMe U CXOJACTBO TO3MIMH, B KOPPEKTHOU (dopme
(bopMyIHUpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;
- MPENCTAaBJIATh PE3YNbTAThl PEIICHUS 3a7a4d, JKCICPUMEHTA, HWCCICIOBAHMS,
MPOEKTa, CaMOCTOSATEILHO BBHIOMPaTh (OpMAT BBICTYIUICHHS C YYETOM 3amad
MPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHUH.

VY oOyuaromierocs OyayT chOpMUPOBaHBI YMEHHUS COTPYJAHHYECTBA Kak
JacTh YHUBEPCATbHBIX KOMMYHHUKATUBHBIX YY€OHBIX JICHCTBHIA:
- TMOHMMAaTh M HCIOJL30BaTh MPEUMYIICCTBA KOMAHIHOW M WHIMBUAYaIbHOM
paboThI MPU PEIICHUH YYEOHBIX MaTeMaTHUYECKUX 3aa4;
- TMPUHUMATH LEJTb COBMECTHOM JI€ATEIHbHOCTH, IJIAHUPOBATh OPTraHU3AIHUIO
COBMECTHOM palOThI, pacrpeaeiiarh BUIbI paldOT, JOroBapuUBATHCS, OOCYXIATh
MIPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHCHHUS HECKOJIBKUX YEIIOBEK;
- y4acTBOBaTh B TPYNMOBBIX (opmax paboTel (0OCykIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U APYTHE), BBITIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPIUHUPOBATH
CBOM JCHCTBUS C JPYTMMH YJICHAMU KOMaHIbI, OIICHWBATh KadyeCTBO CBOETO
BKJIaJla B OOMUU MPOAYKT TO KPUTEPHsM, CHOPMYIUPOBAHHBIM YUACTHUKAMHU
B3aUMOJICHCTBUSI.

YHuBepcaabHbIC PETYJISATHBHBIC IEUCTBHS 00€CIIeUnMBAIOT (HOPMHUPOBAHHE
CMBICIIOBBIX YCTAaHOBOK M KM3HEHHBIX HaBBIKOB JINYHOCTH.

VY oOyuaromierocst 0yayT copMHUpOBaHBI YMEHHS CaMOOPTaHHU3alMKM Kak
YacTh YHUBEPCAIbHBIX PETYISATUBHBIX YUEOHBIX IEHCTBUIA:
- CaMOCTOSITENIbHO COCTaBIIAThH IJIaH, aJiTOPUTM pelIeHUs 3aa4uu (MU €ro 4acTh),
BBIOMpATh CMOCOO pelieHus ¢ YYETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHPOBAaTb M KOPPEKTHUPOBATH BapHAHTHl PEIICHUN C
y4€TOM HOBOM HH(pOPMAIIUH.

VY oOyuarorierocst OyayT copMUpPOBaHBI YMEHHUSI CAMOKOHTPOJISI KaK 4acTh
YHUBEPCATBHBIX PETYJISTUBHBIX YU€OHBIX JEHCTBUM:
- BIIQJETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa
peIIeHUs MaTeMaTHIECKOM 3a/1a4H;
- TPEIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MpU PEIICHUH 3aadH,

BHOCHUTb KOPPCKTUBBI B ACATCILHOCTH Ha OCHOBC HOBBIX O6CTO$IT€JIBCTB,



HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

- OLICHMBATH COOTBETCTBUE pE3yJbTaTa ACATEIBHOCTH IIOCTABICHHOM LEIU H
YCIOBUSM, OOBSICHATh IPUYUHBI JOCTHXKEHUST WIIM HEJIOCTUKEHUS 11eJIU, HAXOUTh
OLINOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

[IpenmeTHble  pe3ynbTaTbl OCBOEHUS MPOrpaMMbl  Y4EOHOro Kypca
«I"eomeTpus»

Pacrio3HaBaTh W3y4y€HHbIE TE€OMETPUYECKHUE (UTYPBI, OIpPEAENATh UX
B3aMMHOE PAaclOJIOKEHHE, H300pakaTb T'eOMeTpuYecKrue (Uryphl, BBITOIHSTH
YEPTEXKHU IO YCIOBHIO 3a1aud. M3MepsATh JHMHEHHBIE W YIJIOBBIE BEJIWYWHBI.
Pemiats 3a1a4n Ha BBIYUCIIEHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

[TpoBoauTh TPyOyIO0 OIIEHKY JIMHEWHBIX W YTJIOBBIX BEIIMYUH MPEIMETOB B
peaNbHOM >KM3HU, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl 3THX
00BEKTOB IO TIOPSAKY BETUYHHBI.

CTpouTh 4epTEXKHU K FTEOMETPUUECKUM 3a]1a4aM.

[lonp30BaThCs NPU3HAKAMHM PABEHCTBA TPEYIOJIBHUKOB, HCIIOIb30BaTh
MIPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB ITPU PELICHUU 33]1a4.

[IpoBOAUTE JOTMYECKUE PACCYKACHUS C MCHOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[lonp30BaThCs NPU3HAKAMHM PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PEHIEHUN F€OMETPUUYECKHX 3a]ay.

OnpenensaTe NapauieIbHOCTh MPSIMBIX € IOMOIIBIO YIJIOB, KOTOPBIE
oOpasyeT ¢ HUMHU cekymas. OnpenensT NapayiebHOCTh MPSMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJHOU IPSMOMU 10 TOYEK APYTOM MPSAMOM.

Pemrars 3amaun Ha Kiterdaroi Oymare.

[TpoBOINTH BBIYHMCICHUS W HAXOJWTh YUCJIOBBIE W OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 3aJayax C MCIOJIB30BAHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOIOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
IIEPECEUEHNH JBYX IApAJUIEIBHBIX NPSAMBIX CEKylled. Pemare npakthueckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

BJ'IaJ:[eTB MOHATHUEM TCOMCTPHUUYCCKOIr0o MECTa TOYCK. YMeTh OIpCACIIATh



OMCCEKTPHCY yIJIa U CePEAUHHBIN MEePIICHANKYIAP K OTPE3KY KaK Fr€OMETPUUICCKHE
MecCTa TOYEK.

@opMyNIUPOBATh OMPEIACICHHUSI OKPY>KHOCTU M KpyTa, XOpAbl U JIHAMETpa
OKPYXHOCTH, TTOJIb30BaThCSI NX CBOMCTBAMU. Y METh IMTPUMEHATH 3TU CBOMCTBA MIPHU
pELICHUH 3a7a4.

Brnagets moOHSATHEM ONHMCAHHOW OKOJO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilonb3oBaTthes (pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
NEPIECHANKYJIAPHI K CTOPOHAM TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagets noHsTHEM KacaTelbHON K OKPYHOCTH, MOJB30BATHCA TEOPEMOU O
MEPIEHINKYJISIPHOCTH KaCaTEeJIbHOW U pajinyca, IMIPOBEAEHHOTO K TOUKE KACAHHSI.

[Tosib30BaThCA MPOCTEHUIIUMHU T€OMETPUYECKHMU HEPABEHCTBAMHU, TOHUMATh
UX MPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TOCTPOEHHUSI C TIOMOILBIO LIUPKYJIS U
JIMHEHKH.

Pacrio3zHaBaTh OCHOBHBIE BHIIBI UYETBIPEXYTOJIBHUKOB, WX AJIEMEHTHI,
MOJIb30BaThCSl KX CBOMCTBAMHU MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOWMCTBA TOUKH TMEPECEUEHUs] MEUaH TPEyrojbHUKa (IIeHTpa
MacC)B PEIICHUM 3a]1a4.

Bnanets noustueM cpeiHel JUHUM TPEYTOJIbHUKA U TPANElyu, IPUMEHATh
WX CBOWCTBAa MPH PEIICHUU TreoMeTpudeckux 3anad. [losb3oBaThes TeopemMoi
daneca ¥ TEOPEMON O MPOMOPLUUOHATBHBIX OTPE3KAX, MPUMEHATH UX JJIs1 PEILICHUS
MPaKTUYECKUX 3ajad.

[IpuMenATH MPpU3HAKHU noaoOuss  TPEyroJbHUKOB B pEUICHUU
F€OMETPHUYECKUX 3aaY.

[Tonp3oBaThest Teopemoirt Iludaropa st pemieHUs TEOMETPUUYECKUX U
MpakTU4eckux 3agad. CTpoUTh MaTEMaTUYECKyH0 MOJENlb B MPAKTHYECKUX
3a7a4ax, CaMOCTOSITEIbHO MNPOBOAUTH YEPTEX M HAXOAWTh COOTBETCTBYIOIIHE
JUIMHBI.

Brnagetp mOHATHSIMM CHHYCa, KOCHMHYCa UM TaHIE€HCAa OCTPOro yria

MpAMOYT'OJIBHOI'O TPCYTOJIbHHKA. ITonp30BaThCsl ATUMHU MOHATUSIMU JJIs1 pCIICHUSA



MIPaKTUYECKUX 3a]1a4.

Boruncnsate (pa3ianuHbIME CIIOCOOAMH) TUIOIIAIb TPEYTOJbHUKA U IUIOMIAIH
MHOTOYTOJIBHBIX ~ (QUryp (Iosb3ysich, TI€ HEOOXOOUMO, KAJIbKYJIATOPOM).
IIprMeHATh MTONyYEHHBIE YMEHHS B IPAKTUUECKUX 3a/1a4ax.

Brnanerp NOHATHAMM BIMCAaHHOIO W LEHTPAJIBHOIO YIJa, HCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXay XOpAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PELIEHUHA NT€OMETPUYECKUX 3a/1au.

Brnanerp MOHATHEM ONMMCAHHOTO YETBIPEXYTOJIBHUKA, IPUMEHSATHh CBOWCTBA
ONKMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELICHUH 3a]1a4.

3HaTh TPUTOHOMETPUYECKUE (PYHKIMHU OCTPBIX YIJIOB, HAaXOOUTh C HX
IOMOIIBI0 PaA3JIMYHBIE 3JIEMEHTBI IPSAMOYTOJIBHOIO TPEYTOJIbHUKA («pEIICHHE
IIPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJIbKYJIATOPA) JJIMHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYSHUH.

[Tonp30oBaThest hopmynamu MpUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECTBOM JUII HAxXOXKJICHHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB TSI HAXOXIEHUS Pa3JIMYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJbHUKOBY), MPUMEHATh HX MpPHU
pPELIEHNH TEOMETPUYECKHX 3a]ad.

Brnagets moHsiTMsSIMH  npeoOpa3oBaHMs  TOJOOMs, COOTBETCTBEHHBIX
AJIEMEHTOB NOJO0HBIX Guryp. [lonb3oBarbes cBoMCTBaMU 10100MS TPOU3BOIBHBIX
¢buryp, yMeTb BBIYMCIATH JUIMHBI W HaxOOuTh YIJbl Yy MOAOOHBIX (QUIYD.
[IpuMeHsTH CBOMCTBA MOMOOMS B MPAKTHYSCKHX 3ajadax. YMETh IPUBOIUTH
MPUMEPBI TOJI0OHBIX GUTYP B OKPYIKAIOIIIEM MHUPE.

[lonp30BaTeCs TEOpeMamMu O IPOM3BENCHUM  OTPE3KOB  XOpA, O
IIPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, NOHUMATh WX T€OMETPUUYECKUN U (PUIUUECKHI
CMBIC]I, MPUMEHATh HMX B PEIIEHUUM TEOMETPUYECKUX U (PU3NYECKHUX 3ajad.
IIpuMeHATh CKaISIPHOE MPOU3BEAECHNE BEKTOPOB ISl HAXOKICHHUS JUIMH U YIJIOB.

[lonp30BaTbCs METONOM KOOPJHMHAT HA IUIOCKOCTH, NPUMEHATH €ro B

PEIICHUN TCOMETPUIYCCKNX U IMTPAKTUYCCKUX 3a7a4.



Biagets NOHATHAMU NPAaBHWIIBHOTO MHOI'OYTOJBHUKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI TyTH OKPYXXHOCTH W PaJuaHHOW Mepbl YIJIa, YMETh BBIYHUCIATH IUIOLIA/Ib
KpyTa u ero yacteil. [[puMeHsTh NOJydYeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETPUU (PUTYyp, NPUMEHATH JBHIKECHHUS
IJIOCKOCTH B MPOCTEHIINX CITyYasix.

[TpuMeHsATh MoNMy4YeHHbIE 3HaHUS HAa MPAKTUKE — CTPOUTHh MaTeMaTHYECKUE
MOJIENIU JUIS 3a/1a4 peaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHHEM MOoJ00UsI U TPUTOHOMETPUUECKUX (YHKIUN (MOJB3YSACh, T

HEO0OXO0IMMO, KaJIbKYJISITOPOM ).

2. Coneprkanue y4eOHOro rnpeamera

7 Ki1acc

HavanpHble moHsATHs reoMmerpuu. Todka, mpsimas, OTPE3OK, JIyd. YTOI.
Bunasl yrios. BeprukanbHele M CMexHbIE yribl. buccexkrpuca yrna. Jlomanas,
MHOIOyroJibHUK. [IapannenbHOCTh M EPIEHINKYIISIPHOCTD NPSAMBIX.

Cummerpruunble  ¢Qurypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPUHU.
IIpuMepbl CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE TTOCTPOECHHUS C MOMOIIBIO IUPKYJIS U JIMHEWKH. TpeyronbHUK.
BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA.

PaBHOOepeHHBIE M pPaBHOCTOPOHHUW  TpeyroibHUKU. HepaBeHCTBO
TPEyTOJIbHHUKA.

CBoiicTBA M TMpU3HAKM paBHOOEAPEHHOTo TpeyroibHUka. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CpolicTBa W IpU3HAKM HNapaUienbHbIX HpsAMbIX. Cymma  yrioB
TPEYroJbHUKA. BHEIIHNE YIJIbl TPEYTOJIbHUKA.

[IpsiMOyrofibHbIA  TpeyroibHUK. (CBOHCTBO MeEIUaHbl MOPSIMOYTOJIBHOTO
TPEyTrOJbHHKA,  NPOBEAEHHOM K  rumoreHy3e. [Ipu3sHaku  paBeHCTBa
IIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBencTBa B reoMeTpuM: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJblleM yriie U OOJbIIEl CTOPOHE TPEYroJIbHHKA.

[leprieHIUKYISIp U HAKJIOHHAS.



['eomerpuueckoe MecTO TOUYEK. buccekrtpuca yrima W CEepeIWHHBIN
IIEPIICHIUKYJIPK OTPE3KY KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb W KpyI, XOpAa M JMaMeTp, HX CBoMcTBa. B3ammHoe
PacmoJIOKEHUE OKPYKHOCTU M npsiMoi. KacarenbHas u cekymas K OKpYKHOCTH.
OKpy»XHOCTb, BIHMCaHHas B yroj. BnucaHHas W ONMCaHHAsE OKPY>KHOCTH
TPEYTOJIbHHUKA.

8 KJacc

YereipéxyronbHuku. [lapamenorpamm, ero npu3Haku U cBoMcTBa. YacTHbIe
cllydad NapajuleJorpaMMoB (TPSAMOYTOJBHUK, poMO, KBajapaT), UX HpPU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOHCTBA M IPU3HAKU.
IIpssMmoyroJibHast Tpaneuus.

Meton yaBoenuss meauansl. Llentpanbras cummerpus. Teopema Parneca u
TeOpeMa O MPOIIOPLUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHUKa.

[Tomobue TtpeyronpbHUKOB, Kodpdumment momodus. I[lpusHaku momoOus
TpPEYroJbHUKOB. [[puMeHeHne noqo0ust mpy pelieHny NPaKTUYECKUX 3a/1ay.

CpolicTBa momaaeid reoMmerpuyeckux ¢uryp. @opmyinbl A IJIOMATU
TPEYroJIbHHKA, NapajienorpaMma, pom6a u Tpanenud. OTHOILIEHUE IJIomaaen
no00HBIX GUryp.

Brruncnenne miomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenne teopembl I[ludaropa npu pemeHUn
IIPAKTUYECKUX 3a]1a4.

CrHyC, KOCHHYC, TaHIT€HC OCTPOro yrila MPSMOYTOJIBHOIO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUrOHOMETpHYEcKHe (QYHKIUH
yrioBB 30°, 45° u 60°.

BrnucanHble W IEHTpanbHBIE YIUIBI, YTOJI MEXKIY KacaTeJIbHOW W XOpIOM.
Yrnel  MexIy XopAamMM M CEeKylUMMH. BrnmcaHHble W ONMCaHHBIE
YETBIPEXYTOJBbHUKU. B3auMHOe pacnonokeHue HIByX OKpykHocten. Kacanue
OoKpyx)HocTel. OOume KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 kiacc



Cunyc, kocuHyc, TaHreic ymioB ot O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. POPMYIIbI TPUBEACHHUS.

Pemienne tpeyrompHukoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYecKWX 3aJad C MCIHOJb30BAHUEM TEOPEMBbI KOCHHYCOB H
TEOPEMbI CUHYCOB.

[IpeobpazoBanue nomo6ust. [1ogo0ue COOTBETCTBEHHBIX JJIIEMEHTOB.

TeopeMa 0 MNpPOU3BENEHUU OTPE3KOB XOpA, TEOPEMbI O MPOU3BEIECHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa  (MOAyJb)  BEKTOpa, COHAINpaBJICHHBbIE  BEKTOPHI,
OPOTHBONOJIOKHO  HANpPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallid HaJ BEKTOopaMu. Pa3iokeHue BEKTOpa MO JBYM
HEKOJITMHEeapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JIlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PABHEHHUS NMPSIMOM U OKPY>KHOCTH
B KOOPJMHATAX, IEPECEUCHUE OKPYKHOCTEH M MPpAMBIX. METO KOOpIHMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHbIE MHOrOYrOJbHUKH. JlnuHa OkpyxHOCTU. ['pamycHas u
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH JIyr OKpyxHocTeil. [lnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBIDKEHUST TIJIOCKOCTH U BHYTPEHHHUE CUMMETpUHU Guryp (dremMeHTapHbIe

npeactasienus). [TapannensHplii nepenoc. [loBopor.



2. TemaTn4yeckoe NJIAHNPOBAHUE 7 KJIACC

Nom/m | Ha3zBanue TeMbl Koun-Bo
4acoB
I'naBal. HayajibHble reOMeTpUYECKHE CBEICHUSA 11
1 BBenenue B reoMeTpuio. 1
2 Touku, NpsIMbIE, OTPE3KH. 1
3 JIyua. Vroo. 1
4 CpaBHEHHE OTPE3KOB M YTJIOB. 1
5 MN3mepeHne oTpe3KoB U YIJIOB. 1
6 Pemenue 3anau o reme "M3mepeHne oTpe3koB U yrios" 1
7 IlepnieHAUKYISIPHBIE TPSMBIE. 1
8 BepTukanbHbIe U CMEKHBIE YIJIbI. 1
9-10 Pemienne 3a1a4 1o teme «OTpE3KU U YTIIbD) 2
11 Kontponbnas pabota Nel «HauanpHble reomeTpuyeckue 1
CBEJICHUSI
I'naBa 2. TpeyrojibHuKu 30
12-13 TpeyroapHUKH. 2
14-15 ITepBbIil TpHU3HAK PAaBEHCTBA TPEYTOJIbHUKOB 2
16-17 Peuienue 3a1a4 Ha MPUMEHEHHUE NIEPBOTO MPU3HAKA PABEHCTBA | 2
TPEYTOJIbHUKOB
18-19 Menmnanbl, OMCCEKTPUCHI U BHICOTHI TPEYTOJILHHKA. 2
20-21 CaoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA 2
22-23 Pemenue 3agau mo teme «PaBHOOCAPEHHBINA TPEYTOIbLHUK) 2
24-25 BTopoii npu3HaKk paBEeHCTBA TPEYTOJIbLHUKOB 2
26-27 Peienue 3a1a4 Ha IPUMEHEHUE BTOPOTO IPU3HAKA PABEHCTBA | 2
TPEYTOJIbHUKOB
28-29 Tperuii npu3HAK PaBEHCTBA TPEYTOJIbHUKOB. 2
30-31 Pemenune 3a1a4 Ha BCE MPU3HAKKA PABEHCTBA TPEYTOJIbHUKOB 2
32 OKpY>XKHOCTb 1
33-34 ITocTpoeHne HUPKYJIEM U JTMHEUKOM. 2
35-37 3aJja4u Ha MOCTPOCHHUE. 3
38 Peuniennie 3a1a4 Ha BCe MPU3HAKU PABEHCTBA TPEYTOJIbHUKOB. | 1
39-40 Pemenue 3aau. 2
41 KonTponbshas padora Ne2: «IIpuzHaku paBeHCTBa 1
TPEYTOJILHUKOB
I'naBa 3. [lapajuiesibHbIE IPSIMbIE 20
42-44 ITpu3HaKy napajieIbHOCTH NMPSIMBIX. 3
45-47 [IpakTrueckue cnocoObl TOCTPOSHUS MIPSIMBIX. 3
48-50 Pemenne 3anau no reme «lIpu3Haku napamienbHOCTH 3
PSIMBIX).
51-53 Axcroma MapajuIeIbHbIX MPSIMBIX. 3
54-56 CBolicTBa NMApAJIICITBHBIX MPSIMBIX. 3
57-60 Pemenue 3ana4d no teme «lIlapaineabHble IPSIMBIEY. 4




61 KontponbsHas padota Ne3 «llapamienpHbie PSMBIEY. 1
I'maBa 4. CooTHOLIEHUS MKy CTOPOHAMH M YIJIAMU 30
TPEYroJbLHUKA

62-64 CymMa yrioB TpeyroJibHUKA. 3

65-67 COOTHOIIIEHNE MEXY CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA 3

68-70 HepaBeHCTBO TpeyrojibHUKa 3

71-74 Pemienune 3a1a4 o teme "COOTHOILICHUSI MEXIY CTOPOHAMU U | 4
YIJIAMU TPEYTOJIbHUKA.

75-77 [IpsIMOYTOJIbHBIE TPEYTOJIbHUKH. 3

78-79 [Tpr3HaKy paBEeHCTBA MPAMOYTOJIbHBIX TPEYTOJIbHUKOB. 2

80-81 Pemenue 3a1a4 1o teme «lIpssMOyroiabHble TPEYTrOJIbHUKWY. 2

82-83 PaccTosiHMe OT TOUKH J10 IPSAMOi 2

84-85 PaccrosiHne Mex 1y napaJuieIbHbIMU IIPSMBIMHU. 2

86-88 ITocTpoeHue TpeyrojibHUKA IO TPEM DJIEMEHTAM. 3

89-90 Pemenue 3a1ay 2

91 Kontponbshas padora Ne4 "CooTHoleHuss MeXIy cTopoHamMu | 1
Y yTJIaMH TPEYTOJIbHUKAY.

IloBTopenue (114)

92-101 | O6o06maroIIee TOBTOPEHUE 10

102 HToroBast KOHTpoOJIbHAS padoTa . 1
NUTOI'o 102

TemaTuyeckoe mIaHupoBanue § Kiace
No Tema ypoka Koauuecr
BO
4acoB
IToBTOpEHUe Kypca reoMeTpum 7 KJjiacca 2
| [ToBTOopenue. Pemenue 3amau 1
2 [ToBTopenue. Pemenue 3ama4 1
I'naBa S. YUerbIpexyrojbHUKH 14
3 MHOroyroJIbHUKHA BBINMYKJIbIii MHOTOYTOJIBHUK 1
4 YeTplpexyTroapHUK 1
IMapajnenorpamm u Tpaneuust 6
5 [Tapaitenrorpamm 1
6 [Ipu3Haku nmapamuienorpamMmma 1
7 Pemenue 3anau no reme «llapamienorpamm» 1
8 Tpaneuus 1




Teopema Paneca

1
10 3agaun Ha octpoeHue. Pabora Ha/1 MPOEKTOM. 1
IIpsimoyroanbHuK, poM0, KBaaparT 4
11 [IpsAmMoOyronpHUK 1
12 Pom0, kBagpar. 1
13 Pemenue 3anau no reme «lIpsimoyronsuuk. Pom0O, kBagpat 1
14 OceBas u HeHTpalbHas CHMMETPUS 1
15 Pemenue 3anau 1
16 KourpoubHas padora «UeTbIpexyrojabHUKW 1
I'maBa 6 Il.iomaan 14
Il1omaas MHOTOYroJIbHUKA 2
17 [TonsTHe tuomaa MHOTOyrojbpHuKa. [Lnomans kBagpara. 1
18 [lonsATHE IUIOIIAX MHOTOYTOJIBHUKA. 1
[Tnomaas NpsIMOyroJbHUKA.
Ilnomans mapanjenorpamMma, TpeyrojbHUKA, TPanemun 6
19 [Imomanpe mapauienorpaMmma. 1
20 [Tmomaae mapamuienorpaMmma. 1
21 [1momaae TpeyroibHUKA. 1
22 [Inomans TpeyroJbHUKA. 1
23 [Tmomane Tpaneuuu 1
24 [Imomane Tpaneuuu 1
Teopema ITudaropa 3
25 Teopema Iudaropa 1
26 Teopema Iudaropa 1
27 Teopema, obpaTtHas Teopeme [Tudaropa 1
28 PaboTa Haj mpoeKToM. 1
29 Pemenne 3amau 1
30 KonTtpoabnas padora «Ilnomaaby» 1
I'naBa 7 IlogoOHbIe TPEYroabHUKH 20
Onpenesienne Nog00HbIX TPEYTr0JIbHUKOB 2
31 [TponopurOHAIBHBIE OTPE3KHU. 1
OmnpeneneHue nNoJ00HBIX TPEYTOJbHUKOB
32 OTHollIeHHE TIOMAEH OI0OHBIX TPEYTOJILHUKOB 1
IIpu3Haku nogo0Ms TPEyroJibHUKOB 5




33 [TepBsIil mpu3HAK TOI00US TPEYTOILHUKOB 1

34 Bropoii npu3Hak noo6usi TpeyroabHUKOB 1

35 Bropoii npu3Hak mogo0us TpeyrojJbHUKOB 1

36 Tpetuii npu3HaK M0100MS TPEYTOIHLHUKOB 1

37 Tpertuii nmpu3HAK I0100MS TPEYTOIHLHUKOB 1

38 Kountposabnast padora «Ilogo0HbIe TPEYTOJIbHUKN 1
IIpumeHeHue MO00UA K I0KA3ATEJIbCTBY TEOPEM H 7
pelIeHHI0 3a1a4

39 CpenHsist IMHUS TPEYTOJIbHUKA 1

40 CpenHsst IMHUS TPEYroJbHUKA 1

41 CBOWCTBO M€IMaH TPEYTOJIbHUKA 1

42 [IponopurOHAIBHBIE OTPE3KHU B MPSAMOYTOJIBHOM 1
TPEYroJIbHUKE

43 [IponopurOHAIBHBIE OTPE3KHU B MPSAMOYTOJIBHOM 1
TPEYroJIbHUKE

44 N3meputenbHbie paboThl Ha MecTHOCTH. PaboTa Han 1
IIPOEKTOM.

45 O no1o6un MPON3BOIBHBIX (HUTYD 1
CooTHOLIEHHE MEXKAY CTOPOHAMM U YyIJIAMHU 4
NPAMOYI0JIbHOI0 TPEYroJbHHKA

46 CuHyC, KOCUHYC ¥ TAHT€HC OCTPOT0 yIJjia IpsIMOYTOJIbHOTO 1
TPEYTOJIbHUKA

47 3HadeHus CHHYCa, KOCUHYyCa U TaHTeHca 11 yriioB 30°, 45°, 1
60°

48 3HavyeHusl CUHYCa, KOCUHYca U TaHTeHca J1st yriioB 30°, 45°, 1
60°
Pemenune 3amau 1

50 Konrpouabsnas padora «IIpumenenue noaoousn» 1
I'naBa 8. Okpy:xHOCTH 30
KacareabHasi K OKpPY:KHOCTH 6

51-52 B3auMHOe pacnionoxxeHue npsmMon U OKpy>KHOCTH 2

53-54 KacarenbHast K OKpyKHOCTH 2

55-56 KacarenbHast K OKpyKHOCTH 2

LenTpanbHble U BHIUCAHHbIE YIJIbI 8

56-57 ['panycHas mepa Ayru OKpy>KHOCTH 2

58-59 TeopeMa 0 BHUCAHHOM yTJIE 2

60-61 Teopema 0 BHMCAHHOM yTJIe 2

62-63 Teopema 00 oTpe3Kkax MepeceKarouXCcs X0p/1 2
Yer1pipe 3aMevaTe/ibHbIe TOUYKH TPEYTr0JbHUKA 6




64-65 CBolicTBa OMCCEKTPHUCHI yTiia 2
66-67 CBoiicTBa CepeIMHHOrO NEPHEHANKYISpa 2
68-69 TeopeMa o nmepecedyeHuu BICOT TPEYTroJIbHUKA 2
BrnucanHas ¥ ONMCAHHAS OKPY’KHOCTH 10
70-71 Bniucannas okpy>XHOCTb 2
72-73 CBOICTBO OMMCAHHOTO YETHIPEXYTOJIbHUKA 2
74-75 OnucaHHast OKPYKHOCTb 2
76-77 CBOWCTBO BIIMCAHHOTO YETBIPEXYTOJIbHUKA 2
78 Perenue 3amau 1
79 KountpouabHasi padora «OKpYy:KHOCTH» 1
IHoBTOpEeHME 23
80-92 UYetsipexyronpHuku. Pemenne 3agay uz OI'D 13
93-102 | Ilnomans 10
Pemrenne 3amau u3s OI'D
TemaTuveckoe nJIaHupoBanue 9 kiaace
Nem\n | Conepxanue marepuana Komunuec
4acoB
BBoaHoe nmosropenue(2)
1-2 IToBTOpeHue. Pemenue 3aqad. 2
I'naBa 9. BekTopni(8)
3 [ToHsATHE BekTOpa. PABEHCTBO BEKTOPOB.
4 OTK1aJpIBaHUE BEKTOPA OT JAHHOW TOUKHU
5 CymMa ByX BEKTOPOB. 3aKOHBI CIIOKEHUS BEKTOpoB. [IpaBuio
napajuiesorpaMma
6 CyMMa HECKOJIBKUX BEKTOPOB. BriunTaHne BEKTOPOB 1
7 YMHOKEHME BEKTOPA HA YUCJIO 1
8 PeleHue 3a1a4 1o TeMe: «CI0KEHHE U BBIUNTaHUE BEKTOPOB» | |
9-10 CpenHsist IUHMS Tpanenuu 2
I'maBa 10. Metoa koopaunar(10)
11 Paznoxenne BekTopa mo JByM JaHHBIM HEKOJUTMHEAPHBIM 1
BEKTOpaM
12 KoopanHatel BeKTOpa 1
13-14 IIpocrenmue 3aga4u B kKoopanHarax. Pemenue 3aaay. 2
15-16 | YpaBHeHUE OKpYyKHOCTH. Pemenue 3amay. 2
17 YpaBHEHHE ITPSAMOM. 1
18-19 | Pemienue 3amau 2
20 KonTposnbhas padora Nel no teme: « Bektopsl. Meton 1




KOOPJIMHATY

I'maBa 11. CooTHOLIEHHE MEKAY CTOPOHAMM U YIIIAMU
TpeyrobHuka. CkajJsipHoe nmpousBeneHue BeKTopon(11)

21-23 Cunyc, KOCUHYC, TAHI€HC YIJIa 3
24 Teopema o mIomaan TPEyroJabHUKA 1
25 Teopema CHHYCOB M T€OpEMa KOCHUHYCOB 1
26 Peuienue TpeyroabHUKOB 1
27 Pemenue TpeyronpauKoB .M3mMepuTenbHbie paboThl |
28 Yron mexay Bekropamu. CKaJasipHOE MPOU3BEACHHUE BEKTOPOB | |
29 CkangpHoe npou3BeeHre BEKTOpoB. CBOMCTBA CKAISIPHOTO 1
MIPOU3BEJICHMSI.
30 Perienue 3agau
31 KontponbHas padora No2 no teme: «COOTHOIIECHUS MEXKITY
CTOPOHAMH U yIJIaMH TpeyroyibHUKA. CKalgpHOe
MIPOU3BEICHUE BEKTOPOB.»
I'naga 12. JlinHa OKPY:KHOCTH U IU101aabL Kpyra(12)
32 [TpaBuIbHBIM MHOTOYTOJIHUK
33 OKpY>KHOCTb, OITUCAHHASI OKOJIO MTPABUIILHOTO
MHOT'OYTOJIbHUKA U BIMCAHHAsI B TPaBUJIbHBI MHOTOYTOJIbHUK
34 @opmMyIibl 1JIs1 BBIYMCICHUS TUIOLAIN IIPABUIIBHOTO 1
MHOT'OYTOJIbBHUKA, €r0 CTOPOHBI U pajnyca BIIUCAHHOMN
OKPY’KHOCTH
35 [TocTpoeHne NpaBUWIBHBIX MHOTOYTOJIbHUKOB 1
36 JlnmHa OKpY>KHOCTH 1
37 Pemenue 3ana4 no teme: «/lJinHa OKPY>KHOCTH» 1
38 [Tmomane kpyra. 1
39 [I;momaib KpyroBoro CeKTopa. 1
40-42 | Pemenue 3agauy 3
43 KontpomnbHas padora Ne3 mo teme: «/lyinHa OKpyKHOCTH, 1
IJIOIIA/Ib KPYra U KPYTOBOTO CEKTOpa.»
I'maBa 13. /IBn:kenusi(8)
44 OtobOpaxkeHue I0CKOCTH Ha ceOs. [IoHsTHE TBUKEHHS. 1
45 CBoiicTBa IBIKCHUS. 1
46 Pemenune 3anau o teme: «Ilonstue auxenus. Oceas u 1
LEHTPAJIbHAs] CHMMETPHUSI»
47 [TapannenbHbIN IEPEHOC 1
48 IToBopoT 1
49 Pemenue 3ana4 no teme «llapannenbaeiii nepenoc. Ilopopor»y | 1
50 Pemrenue 3anau o reme «/IBr>xkeHue» 1
51 KontponbHas padora Ne4 no teme: «JIBUKESHHS.» 1
I'maBa 14. HauaabHble cBegeHus u3 crepeomerpun(10)
52 [IpenmeT crepeoMerpun. MHOTOTpaHHUK.
53 ITpusma. ITapannenenunen.
54 O6neM Tenma. CBOMCTBA MPSIMOYTOJIHFHOTO MapalieIeIuIIea.




55 [Tupamupa. 1
56 JB07030703 01008 1
57 Konyc 1
58 Cdepa u map. 1
59 Pemenne 3amay o reme «Tema BpameHus» 1
60-61 006 akcrMoMax IUTAHUMETPHUH 2
HTorosoe moBropenue(sS)
62 Hrtorosoe nopropenue no teMe « TpeyroibHUuK 1
63 Hrtorosoe noropeHue no reme «OKpyKHOCTH) 1
64-65 | UtoroBoe noBropeHue 1o teme «YeTbIpEXyroNbHUKH, 2
MHOTOYTOJIbBHUKH)
66 WToroBasi KOHTpOJIbHAs paboTa 1
67-68 Pe3epn 2
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