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|. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS
YYEBHOTI'O IPE/IMETA

OcBocHue y‘{€6HOFO npeamMecTa «MaremaTuka» JOJIDKHO 00ecIeYnBaTh
AJOCTHMKCHHC HaAa YPOBHC OCHOBHOI'O O6HIGI‘O O6pa3OBaHI/I$I CICOAYIOIINX
JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6pa3OBaT€JII)HI>IX PE3YJILTATOB:

JUYHOCTHBIE PE3YJBbTATHBI

JIM9HOCTHBIE pPe3yNbTaThl OCBOCHHS MPOTPAMMBI Y4EOHOTO TIpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pasicoanckoe éocnumanue:

TOTOBHOCTBIO K BBIMOJHEHHUIO 00S3aHHOCTEN rpaXKJaHWHA U PeaN3aliu €ro
mpaB, TPEICTAaBICHUEM O MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHHM, MPOLEAYp TI'PakIaHCKOTo oOIecTBa (BBIOOPHI,
OTIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXXJIEHHUIO JSTUYECKHUX IPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHHUEM JOCTHKCHUH HAayKW, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX MPUHIIMIIOB B ICATEIBHOCTH YUEHOTO.

Ilampuomuueckoe 6ocnumanue:

NpPOSIBJICHUEM HMHTEpeca K TMPOUIJIOMY M HACTOAIIEMY POCCHICKOM
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHHSIM  POCCHUUCKHUX
MAaTEMATUKOB M POCCHICKOM MaTEMaTUYECKOM WIKOJbI, K HCIOJIb30BAaHUIO ITHX
JIOCTUKEHUN B IPYTUX HayKaxX U MPUKIAAHBIX cepax.

JlyxoeHnoe u npascmeenHoe eochumanue:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00S3aHHOCTEN rpaKJaHWHA U Peau3aliu €ro
npaB, TMpPEJICTaBICHUEM O MATEeMaTUYECKUMX OCHOBaxX (YyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHM, MPOLEAYP TPaKIaHCKOTO oO0IecTBa (BBIOOPHI,
OTIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXXIEHHUIO JSTHYECKHUX IPOOJIeM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHHUEM JOCTHKCHUN HAayKW, OCO3HAHMEM BaXHOCTU
MOPaJIbHO-3TUYECKUX MPUHIIMIIOB B ICATEIBHOCTH YYEHOTO.

Icmemuueckoe eocnumanue.

CITIOCOOHOCTBIO K OMOIIMOHAIBHOMY M ACTETHYCCKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajiau, PEIICHUN, PacCyX IACHUW;, YMEHHUIO BHUJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

QDu3zuueckoe eocnumanue, @Qopmuposanue Kyjabmypovl 300P06bsi U
IMOUUOHATILHO20 OAZONOTYYHUA:

TOTOBHOCTBIO TNMPUMEHSTh MaTeMaTUYeCKHE 3HAHUSI B MHTEpecax CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (30pOBOE  MHUTAHWUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, pEryJsipHas Qunyeckas
aKTHBHOCTB); C(OPMHPOBAHHOCTHIO HaBbIKa pPehICKCUH, IPU3HAHUEM CBOCTO
IpaBa Ha OIMOKY M TaKOTO K€ MpaBa JIPyroro 4eoBeKa.

Tpyooeoe éocnumanue:

YCTAHOBKOM Ha aKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3ajad
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MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYE€CKOIO
oOpa3oBaHUsI Ha MPOTSHKEHUM BCEHM JKU3HU MJisl yCHEIHOM NpodeccruoHalbHON
JESATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM; OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHUBUTyAIbHOU TPAEKTOPUHM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM.

IKonozuueckoe gocnumanue:

OpHEHTallMel Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM ISl pellieHus 3a1ad
B 00JIaCTH COXPAHHOCTH OKPYXaIOIIeHl cpenbl, IJIaHUPOBAHUS TMOCTYIKOB U
OLICHKM HMX BO3MOKHBIX MOCIEACTBUM [JIi OKPY>KAIOIIEeW Cpelbl; OCO3HAHUEM
I00ATBHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U MTyTeH MX PEIICHHS.

Ilennocmu nayunozo nosnanus:

OpUEHTAlMed B JICATEIIBHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA UEJIOBEKA, MIPUPOJBI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HayKu Kak cdepbl 4Yel0BEeYECKOH
JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JIJI PA3BUTHS LIMBUJIM3ALINY;
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH M MAaTeMaTUYECKOW KyJIbTypOW Kak CpPEeACTBOM
MO3HAHUS MHpPA; OBJIAJICHUEM NPOCTEUIIMMU HAaBBIKAMH HCCIIEI0BATENbCKON
JEATEIIbHOCTH.

Aoanmayusa odyuarowe2ocsa K U3SMEHAIOUWUMCA YCTI08UAM COUUATbHOU U
npupooOHoil cpeowl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEOINPEICIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JAEATEeIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y NPYTHX JIOJEeH, MpuoOpeTarb B COBMECTHOW JEATEIIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHUM, B TOM UHCIIE
dbopMyIUpoBaTh WEH, TIOHSITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHCIIC
paHee HE U3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOUUN KOHTPMEpP, KOPPEKTUPOBATH
MpPUHUMAEMbIE pEIICHUS W JCHCTBUA, (OPMYIUPOBATh W OIICHUBATh PUCKH U
MOCJIENICTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOTPaMMBbI YIeOHOTO TMpeaMeTa
«MareMaTHKa XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHKATHBHBIMHU
JEHCTBUSMH M YHUBEPCAJIbHBIMH PETYJISTUBHBIMU JIEHCTBUSMH.

Yuueepcanvnuie no3HagamenvHbvle oeiicmeus obecreunBaroT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIECCOB OOydYarOMMXCs (OCBOEHUE
METO/JIOB  TO3HAHUSA  OKPYXKAIOIIETO  MHpa; NPUMEHEHUE  JIOTHYECKHX,
MCCJIEIOBATENLCKUX OTIEpaIlHii, yMEHUHN paboTaTh ¢ HHPOPMAIIHEH).

ba3oBble Jornvyeckue qeicTBUS:

BBISIBIIATh U XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKA MATEeMAaTHYECKUX
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OOBEKTOB, TIOHATHI, OTHOIIEHUH MEXIy MOHATUAMU;, (OPMYIUPOBATH
OTpEeJIEICHNs MOHATUI; YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KIIacCU(]PUKAIIUY,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpMyInupoBaTh U  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

BBISIBIISITH ~ MaTeMaTHYeCKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3M |
npoTUBOpEUHsl B (paKTax, aHHBIX, HAOTIOJEHUSAX U YTBEPKICHUAX; IMpeasiaraTh
KPUTEPHUH JIJIS BBISBICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

JIenaTh BBIBOJLI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKU, JCTyKTUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

pazOupaTh JOKa3aTeIhCTBA MATEMATHUYCCKUX YTBEPKIACHHUH (MPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH  CAaMOCTOATEIHLHO  HECIOXXHBIC  JOKa3aTeIhCTBA
MaTeMaTH4eCKnX (DaKTOB, BHICTpaWBaTh apTyMEHTAIIMIO, MMPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

BBIOMpATh CHOCO0 penieHus y4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIlECHHUs, BbIOMpaTh Hauboliee MOAXOASIMUA € y4€TOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

6 MCIOJIb30BaTh BOIMPOCH KaK MCCIIEIOBATEILCKUM MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpoodsieMy,
CaMOCTOSATENILHO YCTAaHABIIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATHh CBOIO TIO3UITUIO, MHECHHUE;

MPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHYy HECIIOXHBIH
OKCIIEPUMEHT, HEOOJBINOE WCCIACAOBAHWE 110 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

CaMOCTOSITENIbHO (POpMYIUpPOBaTh OOOOIIEHUS W BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO  HAOMIONEHMS, UCCIIEIOBAHUS, OIIEHUBaTh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKKe BBIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBIISITh  HEJOCTATOYHOCTh W HM30BITOYHOCTH WH(MOPMAIUHM, JaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOMpPATh, aHAJTU3UPOBATh, CHUCTEMATHU3UPOBAaThH M HHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOMpPATh (OpMY TpPEACTaBICHUS HMHPOPMALMH M HWLIIOCTPUPOBATH
perraeMbIe 3a/1a4d CXeMaMu, TuarpaMmMaMi, HTHOU rpadukoi U MX KOMOWHAIIHSIMU;

OIICHMBATh HAAEKHOCT, HMHPOPMAIMHM I10 KPHUTEPHUSAM, IPEIJI0KCHHBIM
yaHuTEeNIeM WiIH CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

Yuueepcanvnvie  Kommynukamuenvle  Oelicmeus 00eCIeuynBarOT
c(hOpPMHPOBAHHOCTH COIIMAIBHBIX HABBIKOB O0YJaIOIITIXCSI.

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYTUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
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U IeasMHu OOIEHUs; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHUS IO XOAY PEUICHHS 3aadu,
KOMMEHTHPOBATh TIOTYICHHBIN pe3ybTar;

B X0JIe OOCYXKICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOUW TEMHI,
npoOJieMbl, pemiaeMol 3aJadd, BBICKA3bIBaTh HWJEH, HAICJICHHBIE Ha IOHMCK
PEIICHUS; COMOCTABISITh CBOM CYXACHUA C CYXICHUSAMH JPYTUX YYaCTHHUKOB
nuanora, oOHapyXUBaTh Pa3IMYUEe M CXOJICTBO MO3UIMI; B KOPPEKTHOU (opme
bopMyIHpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIISATH PE3YJIBTATHI PEIICHUS 3a7a9d, SKCIIEPUMEHTA, NCCIICTOBAHMSI,
MPOEKTA; CaMOCTOSTENIPHO BBIOMpATh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MPE3EHTAIUN U OCOOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTBo:

MMOHUMATh W WCIIOJIH30BATh MPEUMYIIIECTBA KOMAaHIHOW W WHIUBUIYATHHOM
paboThl TpU pelIeHHH Y4YEOHBIX MaTeMATHUECKHX 3ajJad; MNPUHUMATh IeNb
COBMECTHOM JesTEIbHOCTH, IUIAHMPOBATh OPraHU3allMI0 COBMECTHOM paboThI,
pacmpenenaTb BUIIbI padoOT, AOrOBapUBAThCS, OOCYKIATh MPOILIECC W PE3yJbTar
paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (QopMax pabotel (oOcyxkaeHus, O0OMeH
MHEHHUSMH, MO3TOBbIE€ INTYPMbl W Jp.); BBINOJHATH CBOI YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMHU YJICHAMU KOMAaHJbI, OIICHUBATh
KauyeCTBO CBOETr0 BKJAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
Y9aCTHHKAMHU B3aUMOJICHUCTBHSI.

Ynueepcanwvnuie pecynamuensvie deiicmeusa odecrieunBaOT GOpMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HaBBIKOB JIMYHOCTH.

Camoopranusanus:

CaMOCTOSATENIBHO COCTAaBIIATH IUJIaH, AJITOPUTM pELICHUs 3aJadd (WM €ro
4acTh), BBIOHMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb:

BJaJIeTh cI0co0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pELIeHUs] MaTEMaTUYECKOM 3a1auH;

MpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJa4H,
BHOCUTb KOPPEKTHBbI B JI€ATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjIbTaTa JAEATEIbHOCTH MOCTABICHHOW LIEIH U
YCIIOBUSIM, OOBACHSTh PUYUHBI IOCTHXKEHUS UM HEJOCTHXKEHUSI LIEH, HAXOIUTh
OLIMOKY, 1aBaTh OLICHKY NMPUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yJIbTATHI

OcBoenune yueOHOro Kypca «l'eomeTpusi» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI JIOJDKHO OOECIEeYMBATh JOCTIDKCHHE CIEAYIONINX MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB:



7 xaacce

Pacnio3HaBaTh W3y4y€HHBIE T'€OMETpUYECKUE (UTYPBI, OINPEAeNiITh UX
B3aMMHOE PAacCIoJIOKEHUE, H300pakaTh TIeOMETpUUYECKHe (UTYpBI; BBIMNOJIHATH
YEPTEKU IO YCIOBHIO 3a1aud. M3MepsiTh JHMHEHWHBIE W YIJIOBBIE BEJIMYUHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyr0 OIIEHKY JIMHEHHBIX W YIJIOBBIX BEIUYUH NPEIMETOB B
peaNbHOM >KM3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznmuarh pasMepbl ATHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouThb YyepTeKU K TEOMETPUUECKUM 3a/1adam.

[Tomp30oBaThCAd MNpHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCHOJIb30BaTh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE TOTMYECKUE PACCYKACHUSA C UCIOJb30BAHUEM T€OMETPUUECKHUX
TEOPEM.

[Tonmp30BaThCs MpPHU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MIPSAMOYIOJIBHOTO
TPEYTrOJIbHUKA, B PELIEHUNA T€OMETPUUECKHUX 3a/1au.

OnpenensaiTe MNapauieIbHOCTh NPSIMBIX C TOMOILIBIO YIJIOB, KOTOPbIE
oOpasyeT ¢ HUMHU cekymas. OnpenensTh NapalieIbHOCTh MPAMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM IPSAMOM A0 TOUEK APYTrOu MPSIMOM.

Pemiats 3aaun Ha KieTyaTtoi Oymare.

[IpoBOAUTH BBIYMCICHUS W HAXOJUTh YUCIOBbIC U OYKBEHHBIC 3HAUYCHUS
VIJIOB B TE€OMETPUUYECKHUX 3aJad4ax C HCIOJIb30BAHHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOI'OYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpH
MEPECEYEHNH [IBYX MapaJUICIbHBIX MPSAMBIX CEKylled. Pemare mnpakThdeckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Bnagerp noHsiTHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACNSTh
OMCCEKTPHUCY yIJia U CEPEeIUHHBIN NEPICHIUKYIISP K OTPE3KY KaK T€OMETPUIECKUE
MECTa TOYEK.

@opMyIMpOBaThH OINPEACIICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU
pELICHUY 3a1a4.

Bnagere noHATHEM ONMCAaHHOW OKOJIO TPEYIrOJIbHUKA OKPYKHOCTHU, YMETh
HaxoauTh €€ 1eHTp. Ilonbp3oBaThcs (akTaMu O TOM, UYTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners nmoHATHEM KacaTebHOW K OKPYKHOCTH, IOJIb30BaThCA TEOPEMOM O
MEePIEHANKYJISIPHOCTH KaCcaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUSI.

[Tonp30BaTHCS MPOCTEUIIMMU T€OMETPUIECKUMU HEPABEHCTBAMHU, TOHUMATh
UX MIPAKTUYECKUNA CMBICI.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOCHUS C OMOIIBIO LUPKYJISI U
JIMHENKHU.



8 kiace

Pacnio3HaBaTe OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PEUICHUH T€OMETPUYECKUX 3a4au.

[IpyuMeHsTh CBOMCTBA TOYKM IEPECEUEHMs] MEIUaH TPEYrojibHUKa (LEHTpa
Macc) B pEIICHUN 3ajay.

BiianeTs noHATHEM CpeAHEN JIMHUU TPEYTrOJbHUKA U TPAIECLUH, IPUMEHATh
X CBOMCTBA NPHU pELICHHH reoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
dajieca 1 TEOPEMON O IPOMOPLIMOHATIBHBIX OTPE3KAX, IPUMEHATh UX JIJIS1 PEILICHHUS
PaKTUYECKUX 3a/a4.

[IpuMeHATh  OpHU3HAKUM  TOJOOMS  TPEYrOJBHUKOB B PEIICHHUH
F€OMETPUYECKUX 3a/aY.

[Tonb3oBatbes Teopemoit I[ludaropa ans perieHUs TEOMETPUYECKHX U
IpaKkTU4YeCKuX 3anad. CTpPOUTh MaTEMaTHYECKYyH) MOJEIb B IPAKTUYECKUX
3aJ1ayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HA- XOAUTh COOTBETCTBYIOIUE JUIHHBI.

Biagers MNOHATHAMM CHHYCa, KOCHMHYCa M TaHI€HCa OCTPOrO yIJia
IPSIMOYTOJIBHOTO TPEYToiabHUKA. 110J1630BaThCA 3TUMM NOHATUSAMU JUIS PELUEHUS
IIPaKTUYECKUX 3a7a4.

BoruncnsaTe (pa3auuHbIME CIIOCOOaMM) IUIOIIAAb TPEYTOJIbHUKA U IO
MHOTOYTOJIbHBIX ~ (puryp  (mosib3ysich, TI/€ HEOOXOAMMO, KaJIbKYJISTOPOM).
[IpuMeHATh MOy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Bragere MOHATHMSAMHM BOMCAHHOTO W LIEHTPAJIbHOIO YIJa, HMCHOJb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaxX MEXIy XOpJaMHU (CEeKYIIHMMH) U yIie MEXIY
KacaTeJIbHOM M XOPJAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

Bragers NOHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA
ONMHMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHATh NOJyYEHHbIE 3HAHUS HA IIPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHUEM MOJ00Us U TPUTOHOMETPUHU (MOJB3YsCh, A€ HEOOXOAUMO,
KaJIbKYJATOPOM).

9 k1ace

3HaThb TPUTOHOMETpUYECKHE (YHKLUHUU OCTPHIX YIJIOB, HAXOJUTh C HX
MOMOIIIBIO  PA3JIMYHBIC 3JIEMEHTHI TMPSMOYTOJBHOTO TPEYTOJbHUKA («pEIICHUES
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO0 KaTbKYJISATOPA) AJIUHbI
N yIJIbl JJIA HCTa6J'H/I‘lHBIX 3H8,‘I€HPII>'I.

ITonws30BaTsCsa (1)0pMy.HaMI/I HpI/IBe)IeHI/ISI 1 OCHOBHBIM TpI/IFOHOMeTpI/ILI€CKI/IM
TOXACCTBOM J1 HAXOXIACHUS COOTHOIIIEHUN Me)Kle TpHI‘OHOMGTpH‘I@CKI/IMI/I
BCIIMUMHAMMU.

I/ICHOHB3OBaTb TCOPCMEI CI/IHYCOB J5! KOCI/IHYCOB I HaXOXKACHHA PAa3JINYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEUIEHUE TPEYTrOJbHUKOBY»), MPUMEHSITh HUX IMpHU
peIIeHNH TeOMETPHUUICCKHX 3a1a4.

Brnagers moHsTHSMH — mipeoOpa3oBaHMsS  MOA00MS, COOTBETCTBEHHBIX
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AJIEMEHTOB MOJ00HBIX Guryp. [loap30BaThCs CBOMCTBAMU MTOA00US TPOU3BOIHHBIX
buryp, ymeTb BBIUHCIATH JUIMHBI W HAXOAUTh YIJbI y TMOAOOHBIX QUTYP.
[IpuMeHATH, CBOMCTBAa MOJOOMS B TMPAaKTHYECKUX 3ajadax. YMETh IPUBOIUTH
IIPUMEPHI TI0JIOOHBIX (UTYP B OKPYIKAIOIIEM MHUPE.

[Tonp3oBaThcs TeOpeMaMH O MPOU3BEJICHHHM  OTPE3KOB  XOpA, O
POU3BEICHUHN OTPE3KOB CEKYIIMX, O KBaapaTe KacaTeIbHOM.

[Tonp30oBaThCs BEKTOpaMH, MOHUMATh MX TEOMETPHUYCCKHN W (PU3HYSCKHM
CMBICII, TIPUMEHSATH WX B PCEIICHUH TEOMETPUUYSCKHX W (PU3WYecKux 3ajmad.
[TpuMeHSTh CKaIIpHOE MPOU3BEICHUE BEKTOPOB JUTsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonp30BaThCA METOJOM KOOPAWHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
PEIICHUH TeOMETPUUSCKUX U TPAKTUYECKUX 3a71a4.

Brnagets mOHATHSAMU TPaBHWIIBHOTO MHOTOYTOJBHUKA, JUTMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPY>KHOCTH W PaTuaHHON MEpHI yIila, YMETh BBIYUCITH ILJIOMIATH
Kpyra u ero yacteil. [I[puMeHSITh TOJydeHHBIE YMECHHS B IPAKTHYCCKUX 3a]avax.

Haxomute ocu (Wau IIEHTPHI) CUMMETpUU (PUTYp, TMPUMEHSTH IBHKCHHS
IJIOCKOCTH B MPOCTEUIIINX CIydasiX.

[TprMeHATh MOJyYeHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJICIIH JUIS 3a/1a9 pEaIbHOM KM3HHU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C IPUMEHEHHEM IOA0OUS M TPHUTOHOMETPHUYECKUX (PYHKIMH (MOJB3YysCh, TJIC
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



Il. COAEPKAHUE YYEBHOI'O ITPEJIMETA

[ kJyace

I'eomerpuyeckue GpUrypsl

Durypsl B reOMeTprH U B OKPYKAKOIIEM MUPe

I'eomeTpuueckas durypa. @opMHUpOBAHUE MIPEACTABIICHUI 0
MeETaIpeMETHOM MOHSATUU «PUTYpay.

Touka, nUHUA, OTPE3OK, IpsMas, JIOMaHas, INIOCKOCTb, Jyd, YI'OJI, BHUJbI
yIJI0B, OMCCEKTpUCa yTJia U €€ CBOMCTRA.

MHOroyrojbHuKH

Tpeyronbuuku. Beicota, wmeamana, Owuccektpuca. PaBHOOenpeHHDBIN
TPEYTOJbHUK, €ro CBOWCTBA M IPU3HAKA. PaBHOCTOPOHHUN TPEYrOJIbHUK.
[IpsAMOYTOJIBHBIN, OCTPOYTOJIBHBIN, TYTIOYTOJIbHBIN TPEYTOJbHUKN. BHENTHME yTIIbI
TpeyrojpHUKa. HepaBeHCTBO TpeyroibHUKA.

OKpy:XHOCTB, KPYT

OKpy>KHOCTb, KPYT, UX 3JIEMEHTHI U CBOWCTBA.

OTHomeHus

PaBencrBO uryp

CBolicTBa paBHBIX TPEYTOJIbHUKOB. [IpU3HAaKM paBEHCTBA TPEYTOJBHHUKOB.

ITapajuieIbHOCTH NPAMBIX

[Ipr3Haku 1 CBOMCTBA NMapajuIeNbHBIX NPSIMBIX. AKcuoma napaiieibHocmu
Esxnuoa.

IepnenauxkyasipHbie NpsiMble

[Ipsamoit yros. IlepneHnukynsap K mnpsMod. HakiloHHas, NpoeKus.
CepenHHBIN NEPIIEHANKYIISIP K OTPE3KY.

HN3mepeHusi M BbIYMCICHUS

Bean4unbl

[lonatue Benmuuuubl. JnuHa. M3mepenue muHbl. EquHULBL M3MEpEHUS
nnvHbl. Bennuuna yrona. ['panycHas mepa yria.

HN3mepenust M BbIYHCICHUSA

NHCTpyMEHTBI JIsI U3MEPEHUM U NOCTPOEHUM; M3MEPEHUE U BBIYMCIICHUE
YTJI0B, IJUH (PacCTOSHUN).

Paccrosinus

Paccrostnue Mexy Toukamu. PaccTostHue OT TOUKHM 10 MPSMOU.

I'eomeTpuyeckue mocrpoeHust

['eomeTpuueckne NOCTPOEHUs I WLTIOCTPALUMU CBOWCTB F€OMETPUUYECKHUX
duryp.

NHCcTpymMeHTBI  JUIi  NOCTPOCHUW:  LUPKYJb, JIMHEHWKA,  YIOJIbHUK.
Ilpocmetiwuue nocmpoenusi yupKyiem u TUHeuxKou.

8 Kkiace
I'eomerpuueckue purypol
MHOroyrojbHuKH
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MHOroyronbHuK, €ro OJJeMEHTBl W €ero cBoucTea. Pacno3HaBanue
HEKOTOPBIX MHOTOYTOJIbHUKOB. BblnyKiible U HeB8bINYKAblE MHO20Y20NbHUKU.

Yersipexyronpuuku. [lapamnenorpamMmm, poM0, MpsSMOYTOJIBHUK, KBajapar,
Tpanenusi, paBHoOeapeHHas Tpanenus. CBoWCTBa M MpU3HAKU MapajuieorpaMmma,
pomba, MpsIMOYToJIbHUKA, kKBaapaTa. CpeaHsist TMHUS TPEyTroJbHUKA.

OKpy:XHOCTB, KPYT

IlenTpanbHble U BIUCaHHBIE yIiibl. KacarenbHas u cexyujas K OKPYKHOCTH,
ux ceoticmea. BimcaHHbIe U ONIMCAHHBIE OKPYKHOCTH JJIsSI TPEYTOJIbBHUKOB.

OTHOLIEHUS

MapassiebHOCTH NPAMBIX

Teopema Daneca.

Ilooooue

IIponopyuonanvrvie ompesku, nooooue gueyp. IlooobHvle mpey2onbHUKU.
Ilpuznaxu nooobus.

B3aumHoe pacnoJioxkeHnune psiMoil U OKPY>KHOCTHU, 08YX OKPYHCHOCHELL.

HN3MepeHnss M BLIYUCICHUS

Bean4uHbl

[lonsitTue o mIomIAAM TIJIOCKOM (Urypsl U ee cBocTBax. M3mepeHue
rromanen. EMMHuIbBI n3MepeHus IUIoIaau.

HN3Mmepennst M BbIYUCTICHUS

NHCTpyMEHTBI 11 W3MEPEHUM M MOCTPOCHUM; U3MEPEHHE M BBIYUCIICHUE
wiowaneil. TpuroHomerpuyeckne (QyHKUMHA OCTPOro yria B MPSIMOYTOJIbHOM
TpEYroJibHUKe Tpuconomempuueckue @yHkyuu mynoz2o yend. BeruuciieHne
DJIEMEHTOB  TPEYTrOJIBHUKOB  C  HCIOJB30BAHHEM  TPUTOHOMETPUYECKHX
coOTHOWIEHHH. DOopMynbl IUIOMIAAM TPEYTOJIbHUKA, IapajuleiorpaMMa H €ro
yacTHBIX BUJ0B. CpaBHEHUE U BhIuKcieHne miomanaei. Teopema ITudaropa.

9 kace

I'eomeTpuyeckue GUrypsl

Durypsl B reOMeTPUU M B OKPY KaOIIeM MHUpe

OceBass cummetpusi reomerpuueckux ¢uryp. lleHTtpanpHas cumMmerpus
reOMETPUYECKUX QUTyp.

MHOroyrojibHUKHu

[IpaBusibHBIE MHOTOYTOJIEHUKH.

OKpy:XHOCTB, KPYT

BrniucanHble 1 ONIMCaHHBIE OKPYKHOCTH ISl HPABUIbHBIX MHO20Y20IbHUKOS.

I'eomeTpuuyeckue purypsol B NIpocTpaHcTBe (00bEeMHBbIE TE1A)

Mhnozcoepannux u ez2o snemenmol. Hazeanus MHO202PAHHUKOS C PA3HBLIM
noJodcenuem u Koauvecmeom eparei. llepBudHble NpenCcTaBICHUs O MUPaMHUJE,
napajgienenunene, npusme, cdepe, mape, IMWIHHAPE, KOHYCe, X AJIEMEHTaX |
MPOCTEUIINX CBOMCTBAX.

HN3MepeHnsi M BLIYHUCICHUS

Bean4unbl
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[IpencraBnenue 06 oobeme u ero coiicTBax. 3mepenue oobema. Equnuiibt
HU3MEPEHUs 00HEMOB.

N3mepeHusi v BIYUCTEHUS

Boruucnenue 3JIEMEHTOB TPEYroJbHUKOB C UCIIOJIb30BaHUEM
TPUTOHOMETPUYECKUX COOTHOIIECHUU. Teopema cunycos. Teopema Kocumycos.

DopMyIIbl AJIUHBI OKPYKHOCTH U TIJIOIIAIU Kpyra

I'eomeTpuueckue npeodpa3zoBaHus

IIpeoOpa3zoBanust

[Tonsitue mpeoOpaszoBanus. [IpencraBieHue 0 MeTanmpeIMETHOM TOHSITHH
«mpeoOpa3oBaHUE.

JIBuxennst

OceBas 1 IGHTpaIbHAST CAMMETPHS, 1080POM U NAPAJLILENIbHBIL NEePEHOC.

BeKTopbl M KOOPIAMHATHI HA MJI0CKOCTH

BexkTopbl

[Tonsitue BekTOpa, ACHCTBUS HaJl BEKTOPAMHU, HUCIOJIH30BAHHE BEKTOPOB B
busuKe, paznodxcenue 6eKmopa Ha cocmasiaoujue, CKaiapHoe npou3seoeHue.

Koopaunarsi

OcCHOBHBIE TIOHSTHSI, KOOPOUHAMbBI BEKMOPA, PACCMOSIHUE MEHCOY MOUKAMU.
Koopounamwi cepeounvt ompesxa.

Ilpumenenue 6exmopos u Koopounam OJisi peuwleHUus NpoCmeuuux
2eomempuiecKux 3a0adu.

HcTopusi MaTeMaTUKH

Bosnuknogenue mamemamuku Kax Hayku, amansl ee pazeumus. OCHo8HbIe
pasdenvl mMamemamuru. Bwioarowuecs mamemamuxku u ux 6K1A0 6 pazsumue
HAayKu.

beckoneunocmv mnoorcecmea npocmulx uucen. Hucia u Onumsl 0mMpesKos.
Payuonanvuvie uucna. Ilompebnocmv 6 uppayuonanvHvlx uuciax. ILllkona
Iugacopa

3apooicoenue anceopvr 6 meopax apugpmemuru. An-Xopezmu. Poowcoenue
oykeennol cumeonuxu. Il. @epma, ©. Buem, P. Jlexapm. Hcmopus eéonpoca o
HAaxodico0eHuu opmMyn KopHell aneeOpaudeckux YpasHeHuli cmeneuet, OO0IbuUx
yemuvipex. H. Tapmanws, [c. Kapoano, HX. Abens, 3. I'anya.

llosenenue  memooa  KoopouHam, n0360JIA10We20  Nepegooums
2eomempuyeckue oo6vekmol Ha A3bIK aneeopwl. llosenenue epaghuxos hynkyuil. P.
Hexapm, I1. @epma. Ilpumepvi paznuunsvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluszanckoco (Qubonawuu) o Kpoaukax, yucia
Quobonauuu. 3aoaua o waxmamuou oocke. Cxo0uMOCmb 2eoMempuiecKoul
npozpeccuu.

Hcmoxku meopuu eeposmuocmetl: cmpaxogoe o0eno, asapmmuvle uepwl. 11.
®@epma, b.Ilackanw, A. Bepnynnu, A.H.Konmozopos.

Om 3emneodenuss k ceomempuu. Ilugacop u eco wkona. @anec, Apxumeo.
IInamon u Apucmomens. [locmpoernue npasuibHbIX MHO20Y20bHUKOG. Tpuccekyusl
yena. Keaopamypa xkpyea. Yoeoenue xyba. Ucmopusa uucia m. 3onomoe ceuenue.
«Hauana» Eexnuoa. JI Dunep, H.U.Jlobauesckuii. Ucmopus namozo nocmyaama.
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l'eomempua  u  uckyccmeo.  I'eomempuueckue  3aKOHOMEPHOCMU
OKpYHCaloue2o mupa.

Acmponomusa u eeomempus. Ymo u kak ysHanu Anaxcaeop, Spamocghen u
Apucmapx o pazmepax Jlynwl, 3emnu u Coanya. Paccmosinus om 3emau 0o Jlynwi u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: JI. Oinep. H.H.
Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u
Hasueaykux Hayk, pazeumue poccutickoeo ¢noma, A.H. Kpwinos. Kocmuueckas
npoepamma u M.B. Kenowviu.

Tembl MPOEKTOB, Ipe/IaraéMbIx B 7 Kiacce:

Ot 3emiieMepusi K F€OMETPUH.

Breigaromuecs MatemaTMkd M WX BKiax B pa3Buthe Hayku. (Iludarop,
dainec, Apxumer.)

[TocTpoenue nmpaBMIIbHBIX MHOTOYTOJIbHUKOB.

Tembl IpPOEKTOB, Mpe/AIaraéMbIxX B 8 Kiacce:

[TocTpoeHne nmpaBMIIBHBIX MHOTOYTOJIbHUKOB.

[Tugarop u ero mkoa.

Tpucekuus yria. KBagpatypa kpyra. Y aBoenue kyoa.

Tembl MPOEKTOB, Ipe/IaraemMbix B 9 kiacce:

['eomeTtpus u uckycctBo. ['eomeTpuyeckne 3aKOHOMEPHOCTH OKPY’KaIOILIETO
MUpa.

ActpoHoMus u reoMmerpus. Uto U Kak y3Hanu AHakcarop, OparocheH u
Apwucrapx o pasmepax Jlynsl, 3emnn u ConHua.

N300peTtenne  meTola  KOOPJIMHAT,  MO3BOJISIIOLIETO  MEPEBOAMTH
reoMeTpudeckrue 00beKThI Ha s3bIK anreopsl. P. [dexapt u 1. depma.
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I1l. TEMATHYECKOE IINIAHUPOBAHUE, B TOM UHUCJIE C YYETOM PABOYEM ITPOT'PAMMBI

BOCIIUTAHUSA C YKABAHUEM KOJIMYECTBA YACOB, OTBOJJUMBIX HA OCBOEHUE KAXKJIOM TEMBI

7 kiaacc — 68 yacos

Pa3pennl OcHOBHBIE
NnporpaMmmbl C KoJa-Bo OcHOBHbBbIE BH/IbI J1eATEJIbHOCTH Oﬁy‘laIOIIII/IXCH (Ha HanpaBJICHUS
oJicpsKaHuE MaTepuajia < . .
yacoB YpoBHE YHUBEPCAJbHBIX yqeﬁnblx I[EI/ICTBI/II/I) BOCIIMTATC/JIBbHOU
AEATECJIBbHOCTH
I'naBa 1. HayajabHble reomeTpuyecKune 94
CBeIeHUsl )
I'eomerprueckme Ipsimast 1 otpe3ok. JIyd u yrour. 2 OOBSCHATE, YTO TAKOE OTPE30K, JIyd, YTroil, Kakue (GUrypsl Ha3bIBAIOTCS PABHBIMH,
¢urypsr KaK CPaBHHBAIOTCSI M I3MEPSIOTCS OTPE3KU M YIIIBI, YTO TAKOE IPayc M IpaJycHast
CpaBHeHHe OTPE3KOB 1 YIJIOE. 1 Mepa yria, KaKoi yroj Ha3bIBaeTCs MPSMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO Matpuomiiecioe
OTHOEHUS Vsmeperte oTpeskos. U3Meperue yriios. 2 TaKOe CepelrHa OTpe3Ka M OHCCeKTpHCa yIiia, KaKHe YIIbl Ha3bIBAIOTCS uer{gZﬁﬁT::;féom
CMEXHBIMH ¥ Kakue BepTHKAaIbHBIMH; (OpPMYyIHpOBAaTE M OOOCHOBBIBATH
W3mepenus IleprieniuKynsipHbIE IPSMBIE. 1 YTBEPXKIICHUSI O CBOMCTBAX CMEXHBIX M BEPTUKAJBHBIX YITIOB; OOBSICHATH, KaKHe TOSHAHM,
BBIYHCIICHUSI IpsIMBIE HA3bIBAIOTCS INEPICHAUKYISIPHBIME; (DOPMYIHPOBAaTh M OOOCHOBHEIBATH TPY/LOBOE BOCIHTARHE,
Pemenue 3anau. 2 o oy 3KOJIOTHYECKOE
YTBEPACUICHHE O CBOWCTBE JBYX MPAMBIX, NEPUERAMKYIAPHBIX K TpeTheif; BOCIITATIC.
KontponbHas pa6ora Nel. 1 n300paxkaTh M paclO3HAaBaTh yKa3aHHbIC MpocTeiinne (GUrypbl Ha yepTexax;
peliaTh 3a1auy, CBsI3aHHbIE C STUMH MPOCTEHIINMH (HIYpaMHL.
I'nasa 2. TpeyrojibHUKH 19 u.
I'eomeTpuueckue IepBblii PU3HAK PABEHCTBA TPEYrOJIbHUKOB. 4 OOBsICHATB, KaKasi (Urypa Ha3bIBACTCS TPEYTONBHHKOM, YTO TaKOE BEPIIMHBI,
¢urypsr CTOPOHBI, YIJIBI M TIEPUMETP TPEYTONbHHKA, KaKOW TPEYroJbHHUK HA3bIBACTCS
MemaHe!, GHCCEKTPHCHI 1 BHICOTHI TPEYTONbHHKA. 4 paBHOOEPEHHBIM M KaKOil paBHOCTOPOHHUM, KaKHe TPEYrOJbHHKH Ha3bIBAIOTCS
OrtHoleHus Bropoit 1 TpeTHit PH3HAK PABCHCTBA TPEYTOLHHKOB. paBHBIMHM; H300paXkaTb M pAacHO3HABaTh Ha 4YepPTeXKaxX TPEYTONBHUKH M HX
4 9JIEMEHTHI; (OPMYIMPOBAaTh M JIOKA3bIBaTh TEOPEMBI O INPU3HAKAX PABEHCTBA
V3mepenus 3ajia4n Ha MOCTPOCHHE. TPEYTOIBLHUKOB; OOBSCHATB, YTO HA3bIBACTCS NEPICHIANKYISIPOM, NPOBEAEHHBIM
BBIYHCIICHUS 3 U3 JaHHOW TOYKH K JAHHOHW INPsIMOi; OpMyIHpPOBATh M JOKa3bIBATH TEOPEMY O LleHHOCTH HAay4YHOTO
Pemenne sanad. HEPHEeHANKYIAPEe K MPMOif; OOBICHITh, KaKHe OTPE3KH HA3bIBAIOTCS MEAMAHOM, MO3HAHHS,
Konrponsras pabora Ne 2. 8 OMCCEKTPUCON W BBICOTOW TPEYronbHHKa; (OPMYIMpOBAaTH M JOKa3hIBATH TPYyA0BOE BOCIIMTAHHE,
1 TEOPEMBI O CBOMCTBaX pPaBHOOCAPEHHOr0 TPEYTrONbHHUKA;, pEIIaTh 3afadd, | IPaXKTAHCKOE BOCIHTAHHE,
CBS3aHHBIC C [PHU3HAKAMH pPABEHCTBA TPEYrONBHHKOB W  CBOHCTBAMH 9KOJIOTHYECKOE
PaBHOOEJPEHHOTO TPEYTONIbHHKA; (DOPMYITHPOBATH OINpEEICHHE OKPYKHOCTH; BOCIIUTAHUE.
OOBSICHATH, YTO TAKOE LEHTP, PAAMYC, XOpAa M JHAMETP OKPY)XHOCTH; peIaTh
mpocTeiiiiie 3afadd Ha IMOCTPOEHHE (MOCTPOCHHE YIid, PAaBHOIO ITaHHOMY,
MIOCTPOCHUE OMCCEKTPHCH yIa, IOCTPOCHUE IEPIEHIUKYIIPHBIX IPSMBIX,
[OCTPOCHHE CEPEIUHbI OTpe3ka) M Oojec CIOXKHBIC 3aJadd, MCIOJIb3YIOUINe
yKa3aHHbIC MPOCTEHIINE; COMOCTABISITh IIOMYYCHHBI DE3ylbTaT C YCIOBHEM
3a/1a41; aHAITU3UPOBATh BO3MOXKHBIE CIydaH.
I'nasa 3. [lapajuiesibHbIe IpsiMbIe 12 4.
I'eomeTpuueckue [pyu3HaKK MapaIeNnbHOCTH MPSMBIX IBYX MPSMBIX. 4 DopMyIUpOBaTh ONPEEICHUE MapalIeIbHBIX MPSAMBIX; OOBSCHATH ¢ HOMOIIBIO IMatpuoTnueckoe
¢urypsl PHCYHKa, KaKue YIibl, 00pa3oBaHHBIC TIPH MEPECCUCHUH JBYX NPSMBIX CEKYIIeH, BOCIIUTAHUE,




OTHOIIEHUS

W3mepenus
BBIYUCICHUS

AKcHOMa MapaieNbHbIX NPSIMBIX.
Pemenue 3aaq.

KontponbHas pabota Ne 3.

HA3bIBAIOTCS ~ HAKPECT JIGKAIIMMH, KAaKMe OJHOCTOPOHHHMH H  KakKue
COOTBETCTBEHHBIMY; (POPMYIIHPOBATh M JOKA3bIBATH TEOPEMBI, BBIPAXKAIOIIHE
NpPU3HAKH MApaJUICNBHOCTH JBYX IPSMBIX; OOBICHATH, YTO TaKO€ AaKCHOMBI
TEOMETPUM U KaKHe AaKCHOMBI Y)KE HCIIONB30BAIMCh paHee; (HOPMYIHPOBATH
AKCHOMY ITapaJUIeNbHBIX IPSMBIX U BBIBOAUTH CIIEACTBUS U3 He€; GOpMyIupoBaTh
U JOKa3blBaTh TEOPEMBI O CBOMCTBAX Iapa/UICIbHBIX MPSIMBIX, OOpaTHEIC
TeopeMaM O IPU3HAKAX MapajUIelbHOCTH, CBS3aHHBIX C HAKPECT JIEKAIIUMH,
COOTBETCTBEHHBIMU U OJHOCTOPOHHUMH YITIaMH, B CBSI3U C 9TUM OOBACHATH, YTO
TaKoe yCJIOBHE U 3aKJIIOUCHHE TeOPeMbl, Kakas TeopeMa Has3bIBaeTcsl 00paTHOH Mo
OTHOIICGHUIO K JaHHOH TeopeMe; OOBACHATH, B UEM 3aKIIOYACTCSd METO
JIOKa3aTenbCTBA OT NPOTHBHOIO: (OPMYyIUPOBATh M JOKA3bIBATH TEOPEMBI 00
yIJlax ¢ COOTBETCTBEHHO NApa/UIeTbHBIMU M IEPHIEHIUKYISIPHBIMA CTOPOHAMH;
IPHUBOAUTH IIPUMEPHl HCIIOJB30BAaHMS OTOTO METOJA; peliaTh 3aJa4d Ha
BBIUHCIICHNE, JIOKA3aTENbCTBO U IIOCTPOCHHE, CBSI3aHHBIE C MapauIe/bHBIMH
HPSIMBIMHL

LEHHOCTH HAYyYHOTO
TIO3HAHHS,
TPYAOBOE BOCIIMTAHHE,
9KOJIOTUYECKOE BOCIIUTAHHUE

I'naBa 4. CooTHOLIEHHS MeKAY CTOPOHAMH U YIJAMH TPEYroJbHUKA

20 4.

I'eomeTpuueckue
urypst

OTHOIIEHUS

W3mepenus
BBEIYUCIICHUS

CyMMa yIJIOB TPEyroJIbHUKA.

CoOTHOILIEHHST MEX/TY CTOPOHAMU U YIIIAMH TPEYTrOJIbHHKA.
Konrponbnas padora Ne 4.

IIpsiIMOyTOJIbHBIE TPEYTOIBHUKH.

IMoctpoenue TpeyroiabHUKA 10 TPEM JIEMEHTaM.

Penrenue 3a1au4.

Konrponsras pabora Ne 5.

A W O P, W W

DopMyIupoBaTh U JIOKa3blBaTh TEOPEMY O CYMME YIJIOB TPEyroJIbHHKAa U €€
CIICNCTBHE O BHEIIHEM yIJe TPEYroibHHKA, IPOBOMUTH KIACCH(MHUKAINIO
TPEYroJdbHUKOB 10 yriaM; (OpMyIHpOBaTh M JOKa3blBaTh TEOPEMY O
COOTHOIICHUSIX MEXy CTOPOHAMH M yIIIaMH TPEYToJbHHKA (IpsIMOe M 0OpaTHOE
YTBEp)KICHUS) M CIEICTBHSA U3 HeE, TeOpeMy O HEpaBeHCTBE TPEYTrOJbHUKA;
¢dopMymHpoBaTh M JOKa3blBaThb TEOPEMBI O CBOMCTBAX IMPAMOYTOJIBHBIX
TPEYTOIBLHUKOB (IPSIMOYTOJIBHBINH TPEYTONBHUK ¢ yriioM 30°, IpU3HaKy paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB); (GOPMYIHPOBATh ONPEIENCHUs PACCTOSHUS OT
TOYKM OO HPSIMOHM, PAcCTOSHHSA MEXAY MapajyIeNbHbIMH HPSMBIMHU; pelIaTh
3a7a4d Ha BBIUUCIEHMS, JIOKA3aTEIbCTBO U IOCTPOEHUE, CBS3aHHBIE C
COOTHOILEHUSAMH MEXJy CTOPOHAMH M YIJIaMH TPEYroJbHUKAa M PacCTOSHHEM
MeXIy HapaiIelbHbIMH NPSMBIMH, NIPU HEOOXOAUMOCTH IIPOBOIUTH IO XOAY
pELIEHNs IOTOTHUTENbHBIE TOCTPOEHHUSI, COMIOCTABIIATD MOTYUEHHBIN pe3ynbTar ¢
YCIIOBHEM 33/1auH, B 33/1a4aX HA NOCTPOEHUE HCCIIE0BATh BO3ZMOKHBIE CITyYaH.

DcreTndyeckoe
BOCIIMTaHHE,
LIEHHOCTH Hay4YHOTO
MO3HAHUSL.

IosTopenne. Pemenne 3an1a4
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8 ki1acc — 68 yacoB

Paznensl nporpaMmsl

Copaep:xanne MaTepuajia

Koa-Bo
4acoB

XapaKTepUCTHKA 0CHOBHBIX BH/IOB JesITeIbHOCTH yYeHHKA
(Ha ypoBHe y4eOHBIX JeiicTBHii)

T'naBa 5. YeTbIpexyroJbHUKH

14 4.

I'eomeTpusi B HCTOPUYECKOM
pa3BUTHH
T'eomerpuueckue HUrypbt
H3mepenne
TeOMETPUYECKUX BEIUYUH
DJIeMEHTbI JTOTUKH

MHOroyroIbHUKH.
[TapamnienorpamMm u Tparnenus.
IIpsmoyronbHUK, pOMO, KBaJpar.
Pemenne 3anay.

Konrposnsnas pabora Ne 1.

P P, O N

OOBSACHATB, YTO TAKOE JIOMaHasl, MHOTOYTOJIFHUK, €T0 BEPILIHHBI, CMEXHbIE CTOPOHBI, AUArOHAIN, H300pakaTh U
pacrmo3HaBaTh MHOTOYTOJNBFHHKH Ha 4YepTeXax; MOKa3bIBaThb JJIEMEHTHI MHOTO YTOJIBHUKA, €r0 BHYTPEHHIOI H
BHEIIHIOW 00JacTH; (OpMyIHPOBaTh ONPE/CICHUE BITYKIOr0 MHOIOYrOJIbHHKA; U300pa)kaTh U PacIio3HaBaTh
BBIIMYKJIBIE M HEBBHIIYKIIble MHOTOYTOJIBHHKH; ()OPMYyIHPOBATh U JOKA3bIBATH YTBEPXKACHUS O CyMME YIJIOB
BBIIYKJIOTO MHOTOYTONBHHKA H CyMME €ro BHENIHHX YIJIOB; OOBSCHSATh, KakWe CTOPOHBI (BEpIIHMHEI)
YeThIPEXYrOIbHUKA HA3BIBAIOTCSA IIPOTHBOIOJIOXKHBIMU; (DOPMYIMPOBATH ONPEACICHUs IapajuieorpaMma,
Tpamelnuy, PaBHOOEAPEHHOI U MPSMOYTONBHOM Tpamenuii, MpsMOyroJIbHUKa, poMba, KBaJparta; n300paxars U
pacro3HaBaTh 3TH YETHIPEXYTONBHUKY; (OPMYIHPOBATh M JOKA3bIBaTh YTBEP)KHAEHUS 00 MX CBOMCTBaX U
IpHU3HAKAX; pelaTh 3alauyd Ha BBIUMCIEHUE, JOKAa3aTeIbCTBO U IIOCTPOEHUE, CBA3AHHBIE C 3THMH BHIaMU
YeTHIPEXYTOJIBHUKOB; OOBSCHATH, KaKHe [BE TOYKH HA3BIBAIOTCS CHMMETPUYHBIMH OTHOCHTENBHO IPSIMOM
(TOYKHM), B KaKOM ciIy4ae (Urypa Ha3pIBaeTCsl CHMMETPUYHOI OTHOCHTENBHO HPSIMOH (TOYKH) M YTO TaKoe OCh
(ueHTp) cUMMETpUH QUTYPHI; IPUBOIUTH MPUMEPHI QUryp, 00IaJaI0IIHX 0CEBO (LICHTPATBHON) CHMMETpHUEH, a
TaKoKe IIPUMEpHI 0CEBOI M IIEHTPaJIbHOH CHMMETpPHH B OKpYy Kalolell Hac 00CTaHOBKE.

T'inaBa 6. Ilitomann

14 4.

I'eomeTpus B
HUCTOPUYECKOM
pa3BUTUHU
I'eomerpuueckue
burypst
N3mepenune
reOMETPUYECKUX
BEJIMYUH
DneMEeHThI
JIOTUKH

ITnomans MHOT'OYT'OJIbHUKA.

[Inomans napamienorpamma, TpeyrojabHUKa U
Tparenuu.

Teopema ITudaropa.
Pemienue 3agauy.

KonTponbnas padora Ne 2.

R N W O

OOBSCHATB, KaK IPOU3BOAUTCS U3MEPEHHE IUIOIaiell MHOTOYTOJIbHUKOB, KaKHe MHOTOYTOJBHUKH Ha3bIBAIOTCS
PABHOBEIMKUMH U KaKHe PaBHOCOCTABICHHBIMH; ()OPMYIIMPOBATh OCHOBHBIC CBONCTBA IIIOIIA/ICH U BBIBOIUTD C
nX noMomblo (OpMynbl IUIOmAneil INpSIMOYTOJbHHKA, IapajuIelorpaMMa, TPEYTONbHHKA, TpPareluH;
(hopMyIHpoOBaTh U JOKa3bIBaTh TEOpeMy OO0 OTHOIICHHHU IUIOMIANeH TPEyroJbHUKOB, NMEIOIIUX 110 PAaBHOMY
yriy; ¢opMynupoBath W IOKa3biBaTh TeopeMy Iludaropa u oOpaTtHyio eif; BeBomuTh hopmyny ['epona mis
IUIOIAM TPEYroNbHUKA; peIlaTh 3aJaud Ha BBIYHCIEHHE M JOKa3aTeIbCTBO, CBSA3aHHBIE C (OpMynamMu
ronianei u reopemoii ITudaropa.

I'naBa 7. Illogo0HbIe TPEYroJabHUKH

19 4.

I'eomerpus B
HUCTOPUYECKOM
pa3BUTHUH
I'eomerpuueckue
burypst
N3mepenune

Onpenenenue NOJOOHBIX TPEYTOIBLHUKOB.
[Tpu3Haky mo100Us TPEYroIbHUKOB.

KonTtponbHnas padora Ne 3.

[Ipumenenue mogo0us K 10Ka3aTEIbCTBY TEOPEM U

OOBSICHATH MOHATHE TIPOMOPLIHOHATIBHOCTH OTPE3KOB; (HOPMYIHPOBATH OMPEACICHHUS TOOOHBIX TPEYTOJIbHUKOB
n xoddumenta noxobust; GOpMyIHpPOBAaTh W JOKA3BIBATH TEOPEMBL: 00 OTHOIIEHHH IUIONIafeil MOmXOOHBIX
TPEYTONBHUKOB, O IpPH3HAKaX MOJOOWS TPEYTrOJBLHUKOB, O CPEJHEH JIMHUHM TPEYrojbHHUKA, O IepecedeHUH
ME/IaH TPEyrojbHHKA, O IPOMOPIHOHAIBHBIX OTPE3KaX B HPSIMOYTOJIbHOM TPEYTOIbHHKE; OOBSICHSTH, YTO TAKOE
METOJI IIO00HS B 33a7auax Ha MOCTPOSHHUE, U IPHBOAUTH NPHMEPHI IIPUMEHEHHUS 3TOTO METO/a; OOBSCHATh, KaK
MOXXHO HCIIOJIB30BaTh CBOMCTBA MOJOOHBIX TPEYTOJNFHUKOB B H3MEPHTENBHBIX padoTax Ha MECTHOCTH;
OOBACHATh, KaK BBECTH IOHATHE TMOMOOMS JUIi TPOU3BOJIBHBIX (Uryp; (OPMYIHUPOBATH ONPENENCHUE H
WUTIOCTPUPOBATh IOHSTHS CHHYCa, KOCHHYCa ¥ TaHIEHCAa OCTPOTrO YIVIa MPSMOYTOJIBHOTO TPEYrOJIbHUKA;
BBIBOANTH OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M 3HAYECHHMS CHHYCA, KOCHHYCa U TaHTeHca I yrioB 30°,
45°, 60° pemare 3amaud, CBS3aHHBIC C TMOJAOOMEM TPEYrOJNHHHUKOB, I BBIYMCICHHS 3HAYCHHUIA
TPUTOHOMETPUYECKUX (DYHKIMH HCIIONB30BaTh KOMITBIOTEPHBIE IIPOrPaMMBI
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F€OMETPUUECKHUX
BEJIMYHUH
OIEeMEHTBI
JIOTUKH

PEUIICHUIO 3a/1a4.

CooTHOLIEHNS MEX 1Yy CTOPOHAMU U YIilaMu
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

KonTtponbsnas padora Ne 4.

I'naBa 8. OkpykHOCTD

17 4.

I'eomeTpus B
HUCTOPUYECKOM
pa3BUTUHU
I'eomerpuueckue
burypst
N3mepenue
F€OMETPUUYECKUX
BEJIMYUH
DNeMEeHThI
JIOTUKHU

KacarenpHas k OKPY’KHOCTH.

HGHTpaﬂbHBIG W BIIMCAHHLIC YTIJIBI.

quHpe 3aMCUATCIIBHBIC TOYKH TPCYTrOJIbHUKA.

Brnincannas u onrcaHHas OKpYKHOCTH.
Pemenue 3amau.

KonTponbnas padora Ne 5.

P N B~ W Pk~ W

HccnenoBaTh B3aMMHOE PACIOIOKCHHE MPSAMOM M OKPYKHOCTH; (POPMYJIHPOBATH ONpEEICHUE KacaTeIbHON K
OKPYKHOCTH; (hPOPMYIHPOBATh U JOKa3bIBaTh TEOPEMBL: O CBOICTBE KacaTeNbHOU, O MpU3HaKe KacaTelIbHOH, 00
OTpe3Kax KacaTelbHBIX, MPOBEIEHHBIX M3 OJHON TOUKY; (OPMYIHPOBATH IOHATHS LEHTPAILHOTO yIrioa U
TPagyCHOM Mepbl JyrH OKpPYXHOCTH; (DOpMyIMpOBaTh U JIOKa3bIBaTh TECOPEMbI: O BIHCAHHOM YIJE, O
MIPOU3BEACHUH OTPE3KOB IIEPECEKAIONIUXCS XOpJ; (OpMyIHpOBaTh M JOKa3bIBaTh TEOPEMBI, CBS3aHHbBIE C
3aMedYaTeNbHBIMU TOYKaMH TPEYTONbHHKA: O OMCCEKTpHUCE yIla U, KaK CJIEICTBHE, O EPEeCeYeHUH OUCCEKTPHC
TPEYroJbHUKA; O CEPEIMHHOM IIEPICHANKYISIPE K OTPE3KY M, KaK CICACTBHE, O IMEPECCYCHHUH CEPEeIUHHBIX
NEPIeHANKYISIPOB K CTOPOHAM TPEYroidbHHKA; O IIEPECeUeHHH BBICOT TPEYTONBHMKA; (HOPMYIHPOBATH
OIIpeNeIeHNs] OKPYXKHOCTeH, BIIMCAaHHOH B MHOTOYTOJIBHUK U OIHMCAHHOH OKOJO MHOTOYTOJIBHUKA;
(opMynMpoBaTh M JOKa3bIBaTh TEOPEMbI: 00 OKPYKHOCTH, BIHMCAaHHOH B TPEYroJbHHUK; 00 OKPY>KHOCTH,
OIIMCAaHHOH OKOJO TPEYroJNbHUKA; O CBOHCTBE CTOPOH OIMCAHHOTO YETHIPEXYTONBHHKA; O CBOMCTBE YIJIOB
BIIMCAHHOIO YETHIPEX YTOJNBHMKA; pelIaTh 3aadd Ha BEIYHCIIEHHE, JOKA3aTeNbCTBO U IOCTPOCHHUE, CBSI3aHHBIE C
OKPY)KHOCTBIO, BIIUCAHHBIMH M ONMMCAHHBIMH TPEYTOJIbHHKAMH M YETHIPEXYTrOIbHIUKAMU; UCCIICA0BATh CBOMCTBA
KOH(HTypaIHii, CBA3aHHBIX C OKPYKHOCTBIO, C IIOMOIIBIO KOMITBIOTEPHBIX IIPOrPaMM

IToBTOpenue. Pemenue 3agau
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9 kaacc — 68 yacos

Pa3nennl KoJa-Bo XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B JI€ATCJIbHOCTH YYCHHUKA
Coz[epmafme MarepHuaJaa o o
NMPOrpaMMbl 4acoB (Ha ypOBHe yUeOHBIX JeilcTBHIl)
q)OpMyJ'II/IpOBaTB ONpeaCICHU U UIUIFOCTPUPOBATHL IMOHATHUSL BEKTOpPA, €ro JUIMHBI, KOJUIMHECAPHBIX U PaBHBIX
T'i1aBa 9. BCKTOPLI 8y, BEKTOPOB; MOTHMBUPOBATh BBEJCHHE INOHATUH W JEHCTBUH, CBA3aHHBIX C BEKTOPAMM, COOTBETCTBYHOLIMMH
npuMepamMu, OTHOCAIIUMUCS K (1]1/[31/[‘ICCKI/IM BEKTOPHBIM BEJIMYMHAM; MMPUMEHATH BEKTOPBI U HCﬁCTBMﬂ Hazx
FCOMeTpI/Iﬂ B HOHHTI/IC BeKTOpa. 2 HUMU [IPU PEIICHUHU I'€OMETPUICCKHUX 3a1a4.
HCTOPHUYCCKOM
CrnokeHue U BEIYUTaHHUE BCKTOPOB.
Ppa3BUTHH
FeOMeTpI/IT_]eCKHe VYMHOXKEHHE BCKTOpPa Ha YHCJIO. HpI/IMeHeHI/Ie 3
Q)Hrypbl BCKTOPOB K PCIICHUIO 3a/1a4.
N3mepenune
TCOMETPHUYCCKHUX
BCJINYNH
BekTopsl
OOBSCHATE U WUTIOCTPUPOBATEL  ITOHATUS HpHMOyFOHBHOﬁ CHUCTEMBI KOOpAHWHAT, KOOpAWHAT TOYKH U
T'a1aBa 10. MeTOJI KOOpANHAT 10 4. KOOPJIMHAT BEKTOPA; BHIBOJUTH U UCIIOJIH30BATh IIPH PELIEHNUH 3a1ad (GOpMYJIbI KOOPAUHAT CEPeIHHBI OTPE3Ka,
JUTMHBI BEKTOPA, PACCTOSTHUS MEXKIY JIBYMsI TOUKaMH, yPaBHEHUS OKPY>KHOCTH U PSMOM.
Koopaunater | KoopanHate! BekTopa. 2
I'eomeTpuueckue .
HpOCTeI/IH_II/IC 3aJla4d B KOOpAWHATaXx. 2
buryps
Usmepenue YpaBHEHUS OKPYKHOCTH U IIPSIMOM. 3
TCOMETPHUICCKUX Penrenue 3amad. 2
BCIINYHH
BeKTOpbI Kontposnbnas padota Ne 1. 1
Tinasa 11. CooOTHOICHUS MEIKIy CTOPOHAMH M yIJIaMu DopMyIMpPOBaTh U WILTIOCTPUPOBATH ONPEACIEHUSI CHHYCa, KOCHHYCa, TAHI'€HCa U KOTaHreHca yriioB oT 0 1o
11 u. 180°; BEIBOANTE OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO M (POPMYIBI NMPHBEAEHUS; (OPMYyIUPOBATH H
TPpEyrojdbHHuKa. CKaJ'IﬂpHOG NMPOU3BECICHUE BEKTOPOB JTOKa3bIBATh TEOPEMBI CHHYCOB M KOCHHYCOB, MPUMEHSTH MX MPHU PEIICHHH TPEYTOJIbHUKOB; OOBSICHATH, KAk
KOOp JIMHATHI CI/IHyc KOCHHYC, TAHTEHC, KOTAHT€HC YTIIa UCTIONB3YIOTCSl TPUTOHOMETpHYECKHE (OpMyIbI B M3MEPUTENBHBIX pabOTax Ha MECTHOCTH; (HOPMYIHPOBATH
? ? ? ' OTpE/IelIeHNs yIila MEXHy BEKTOpaMH M CKAJIPHOTO IIPOW3BEJCHUS BEKTOPOB; BBIBOAUTH (HOpMyITy
I COMCTPHUICCKUC C 4 CKaJISIPHOTO IPOU3BEACHUS Uepe3 KOOPAMHATEI BEKTOPOB; (HOpMyIHpoBaTh U OOOCHOBBIBATH YTBEPXKICHHE O
q)HprI)I OOTHOIUCHMA MEXKAY CTOPOHAMU U yIiIaMHA CBOICTBaX CKaJspPHOTO IMPOU3BEACHUS; HCIOJIB30BaTh CKAJSIPHOE MPOHM3BEIEHHE BEKTOPOB IPU PEUICHUH
TPCYTOJIbHHKA. 3azjad.
N3mepenune
T€OMETPUYECKUX CKaJ'ISIpHOC MMPOU3BCACHUC BEKTOPOB.
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BEJIMYNH
Bexkrops!

Penrenue 3amau.

Kontponbsnas padora Ne 2.

I'naBa 12. JliinHa OKPYKHOCTH U IUIOIIAAb Kpyra

12 4.

I'eomerpus B
HUCTOPUYECKOM
pa3BUTUHU
I'eomerpuueckue
burypst
H3mepenne
F€OMETPUYECKUX
BEJIMYNH
Bekrops!

HpaBI/IJII)HI)IG MHOFOYTOJII)HI/IKI/I.
JnHa OKpYXKHOCTH U ILIOIIA/Ib KpyTa.
Pemenue 3amay.

KonTponbnas padorta Ne 3.

R w b~ b

dopMynupoBaTh ONpeZeNeHNe MPaBIIBHOTO MHOTOYTOJIBHUKA; (QOPMYIIHPOBATh M JJOKAa3bIBaTh TEOPEMEI 00
OKPYKHOCTSIX, OINHMCAHHOHW OKOJIO IpPaBMJILHOIO MHOIOYTOJIbHUKA M BIIMCAHHOM B HEro; BBIBOIUTH U
UCIOJIb30BaTh (HOPMYIIBI JUISl BBIYMUCIICHHS IUIONIA/H NPABHIFHOIO MHOTOYTOJIbHUKA, €0 CTOPOHBI M Pajiiyca
BIIMCAHHOU OKPY’KHOCTH; pelIaTh 3aa4i Ha OCTPOCHNUE IPABHILHBIX MHOTOYTOIbHUKOB; OOBSCHATH MIOHSTHS
JUIHHBI OKPY’KHOCTH U IUIOMIAAU KPyra; BEIBOAUTH (POPMYIIBI IJIsl BBIYUCICHUS AIUHBI OKPY)KHOCTH H JJIUHBI
IIyTH, IJIOLIaAU KPyra H IIOLaau KPyroBOIO CeKTOpa; MPUMEHATh 9TH (GOpMyIIbI IIPU PeIeHHH 3a1ad.

I'nasa 13. /IBu:keHus

8 u.

I'eomerpus B
UCTOPUYECKOM
pa3BUTHH
I'eomerpuueckue
buryps
Koopaunatsl
Bekrops!

TTorsaTHe OBMOKEHUS.
[TapajienapHbIi IEPEHOC U TIOBOPOT.
Pemenue 3agau.

Konrtponbnas padora Ne 4.

P P, W W

OOBSICHATB, YTO TAKOE OTOOpaXKEHHE IUIOCKOCTH Ha ce0sl U B KAKOM Cllydae OHO Ha3bIBAaeTCs JIBIIKCHHEM
IUIOCKOCTH; OOBSICHSATH, YTO TAKOEe OCEBas CHMMETpUs, IEHTpaJbHass CHMMETpPUs, MapaJUIeNbHBIH MepeHoc U
MOBOPOT; OOOCHOBBIBATh, YTO 3TH OTOOPaXKEHHS IUIOCKOCTH Ha ceOsi SBISAIOTCSA IBIKCHUAMH; OOBSCHATD,
KaKoBa CBS3b MEXKIYy IBIDKCHHSIMU W HAIOKSHWSMH; WUIIOCTPUPOBATh OCHOBHBIC BHIBI NBIKCHUH, B TOM
YHCIIe C HOMOIIBIO KOMITBIOTEPHBIX IIPOrPaMM.

I'nasa 14. HayaJibHble CBeIeHUS U3 CTEPeOMETPUH

I'eomerpus B
HUCTOPUYECKOM
pa3BUTHU
I'eomerpuueckue

MHoOrorpaHHuKkH.

Tena v MOBEpXHOCTH BPAILLECHHUS.

OOBSICHATb, YTO TAKOE MHOTOTPAHHMK, €r0 TIpaHH, PEOpa, BEPIIMHBI, AMArOHAIM, KAaKOH MHOTOTPaHHHK
Ha3bIBaeTCsl BBIMTYKJIBIM, YTO Takoe N-yroiibHas NpH3Ma, €€ OCHOBaHUs, OOKOBBIE I'paHH M OOKOBBIE PEOpa,
Kakasl TIpu3Ma Ha3bIBaeTCsl IPSIMOIT U Kakasi HAKJIIOHHOM, 4TO TaKOe BBICOTA IPU3MBI, KaKasi IPH3Ma Ha3bIBaeTCs
HapajuIeNieue ;oM W Kakoil Mapajuieienuies Has3blBaeTCS MHPSIMOYTOJBHBIM;  (OpMyNHpOBaTh |
00OCHOBBIBATh yTBEPKJCHUS O CBOWCTBE JMaroHajeil mapajuielenunesa ¥ O KBajpaTe IMaroHaiH
IPSIMOYTOJIBHOTO TapajiIeNienunesa; oObsCHITh, YTO Takoe 00bEM MHOTOTPAHHHKA; BBIBOJHUTH (C MOMOLIBIO
npunnuna Kaambepu) ¢opmyny o00bEMa MPSMOYTOJBHOTO —MapajvielenuIiesia, OOBSICHATh, KaKou
MHOT'OTPaHHHK Ha3bIBACTCs IIMPAMUJIOH, YTO TaKOe OCHOBaHHME, BEPIINHA, OOKOBBIC TPaHU, OOKOBEIE pEOpa n
BBICOTA NMUPAaMHAIBI, Kakas MHpaMuia Ha3bIBacTCs NMPABHIBHOW, YTO Takoe armodeMa NpaBHIIBHON MUPaMHIEL,
OpUBOAHUTH (hopMyITy 00bEMa MUpaMu/Ibl; OOBICHSITh, KAKOE TEJIO HA3bIBACTCSI [IMIIMHPOM, YTO TAKOE €ro OCh,

19




burypsi
Harmsaanas
reOMETpHs

BBICOTA, OCHOBAaHMUs, PaJyc, OOKOBasi IOBEPXHOCTh, 00pa3yrolKe, pa3BEPTKa GOKOBOI OBEPXHOCTH, KAKUMH
(dopMmynaMu BBIpakaloTcsi 00bEM M ILIONmAb OOKOBOH IOBEPXHOCTH ILIIIMHJPA; OOBICHATH, KAKOE TEIO
Ha3bIBaeTCsl KOHYCOM, YTO TaKOE €ro 0Ch, BEICOTA, OCHOBAaHUE, OOKOBask IIOBEPXHOCTH, 00pa3yIoliye, pa3BEépTKa
OOKOBOIi MMOBEPXHOCTH, KaKUMU (DOPMYJIAMH BBIPAXKAIOTCI 00BbEM KOHYyca H ILIOLIZb OOKOBOH MOBEPXHOCTH;
OOBSICHATH, KaKasi IIOBEPXHOCTh Ha3bIBaeTcsl chepoil) H KaKkoe Telo Ha3bIBAaeTCs IIAPOM, UYTO TAKOE PAIUYC U
muameTp chepsl (mapa), KakuMu (opMyTaMu BBIpaXkaloTcsi 00bEM Iapa U mIomans chepsl; n3o0paxars
paco3HaBaTh HA PUCYHKAX MPHU3MY, HapaJUIeleUIIe]], TUPaMULY, LIHIMHIP, KOHYC, IIap

00 akcuomax IIaHUMETPHUHU

2y,

IToBTOpenue. Pemenue 3axaq

COI'NTACOBAHO

[IpoTokon 3acenanus

METOANYECKOTO O0BEANHEHUS
yuutenen-npenmerHukoB MOBYOOI Ne 25
uM. [1.®. JlaBpunenko 1. [lepemoBoro

MO HoBoky6aHckuii paiion

ot 31 aBrycra 2023 roma Ne 1

0O.B. Xanrsikuna

20

COTI'JTACOBAHO

3amecTuTenb aupekropa no YP
MOBYOOII Ne 25 um. /J.O.
JlaBpuneHko 11. Ilepenosoro

MO HoBoky0aHckuii paiioH

O.A. Caennosa
31 aBrycra 2023 ronma




