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|. [losicHuTEILHAA 3aNIUCKA.

|. [lnanupyemble pe3yjbTaThl 0cBOeHUA YueOHOro npeamera « MATEMATHUKA»

HA YPOBHE OCHOBHOI'0 00111€r0 00pa3oBaHusA

OcBoenne yueOHOro npeaMera «MaremaTuka» JOJKHO 0OecleunBaTh TOCTUKEHHUE Ha YPOBHE OCHOB-
HOTO 001Iero 00pa30BaHus CIEAYIOUINX JMYHOCTHBIX, METAIPEAMETHBIX M MPEAMETHBIX 00pa30BaTelb-
HBIX pE3yJIbTaTOB:
JIn4HOCTHBIE Pe3yJIbTaThl
JInuHOCTHBIE pe3ysIbTaThl OCBOCHUS MPOTrPaMMBbl yueOHOTO npenmera «MaremMaTuka» XapaKkTepu3yroT-
csl:

1. IHampuomuueckoe socnumanue:
IIPOSIBJICHUEM HMHTepeca K IMPOIIJIOMY U HACTOALIEMY POCCUICKONW MaTeMaTHKH, IEHHOCTHBIM OTHOLIE-
HUEM K JOCTH)KEHUSM POCCUHCKHUX MaTeMaTHKOB M POCCUHCKOW MaTeMaTU4YeCKOM LIKOJIbI, K UCIIOJIb30-
BaHUIO 3TUX JOCTHXKEHUH B IPyruX HayKax U MPUKIAJHBIX cepax.

2. I'pasxcoanckoe u 0yxo6HO-HPABCHMEEHHOE 60CRUMAHUE:
TOTOBHOCTBIO K BBHIMIOJIHEHUIO O0sI3aHHOCTEW TpaKJaHWHA M PEaM3alfH €0 MpaB, MPEICTaBICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBICHUH, MPOLEAYpP TpakaaH-
CKOT0 00IIecTBa (BBIOOPHI, OMPOCHI U IIp.); TOTOBHOCTBIO K OOCYX/ICHUIO 3TUYECKUX MPOOIeM, CBsI3aH-
HBIX C IPAKTUYECKUM NPUMEHEHUEM JIOCTUKEHUH HAyKH, OCO3HaHUEM Ba)KHOCTU MOPAIbHO-3TUYECKUX
IPUHIUIIOB B IEATEIILHOCTH YUEHOTO.

3. Tpyooeoe éocnumanue:
YCTAHOBKOM Ha aKTMBHOE y4YacTHE B PELICHUM MPAKTUUYECKUX 3a]a4 MaTeMaTU4YeCKOIl HalpaBJIeHHOCTH,
OCO3HAaHHMEM BaKHOCTH MAaTEMAaTHYECKOTO OOpa3oBaHMs Ha NMPOTSHKCHWW BCEU >KU3HM ISl YCHEITHOW
poeCCHOHATLHON EATEIFHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI; OCO3HaHHBIM BBIOOPOM H IIO-
CTPOCHUEM MHIMBUAYAILHOW TPACKTOPUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTE-
PECoB 1 00IIECTBEHHBIX MOTPEOHOCTEH.

4. dcmemuueckoe gocnumanue:
CIOCOOHOCTBIO K SMOLIMOHATIBHOMY M 3CTETUYECKOMY BOCIPHITHIO MaTeMaTHUECKUX OOBEKTOB, 3aj]1ad,
peLleHH, pacCyX/IeHUI; YMEHHIO BUJIETh MaTEeMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

5. IHennocmu nayunozo no3nanus:
OpHEHTAIMel B JIeITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4HBIX MPEJCTaBICHUNA 00 OCHOBHBIX 3aKO-
HOMEPHOCTSIX Pa3BHUTHUS UYEIOBEKA, NMPHUPOJBI U OOIIECTBA, TOHUMAHUEM MaTeMaTHYeCKOW HAyKH Kak
cepsl 4eTOBEYECKON JEATEIBHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYUMOCTH ISl Pa3BUTHUS ITHBIITH3AIHM;
OBJIQJICHUEM SI3BIKOM MAaTEeMAaTUKA W MaTEeMaTHYeCKOH KyJIbTYpPOH Kak CpPEJICTBOM MO3HAHHS MHPA;
OBJIAJICHUEM MPOCTEUIITMMH HaBBIKAMH HCCIIEIOBATEIHCKON IEATEIIEHOCTH.

6. @usuueckoe socnumanue, popmuposanue Kyabmypol 300p06ba U IMOYUOHATILHO20 O1a20N0-

ayuua:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpPECax CBOETO 3/10pOBbs, BEACHUS 30POBOTO
o0pa3a *M3HM (3A0POBOE MHUTAHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHH M OTIbIXa, peryispHas Qpusm-
yecKasi akTUBHOCTh); COPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, IPU3HAHUEM CBOETO MpaBa Ha OIIMOKY
M TaKOTO K€ TIpaBa JIPYroro YeIoBeKa .

7. JKonocuueckoe gocnumanue:
OpHEHTAIel Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HAHHWH NIl PEIICHHUs 3a71ad B 0OJACTH COXPAHHOCTH
OKpY’Kalollel cpejibl, IUIAaHUPOBAHMSI MTOCTYNKOB M OLIEHKH MX BO3MOXKHBIX IMOCIEIACTBUN IJIS1 OKpYXKa-
IOLIeH Cpelibl; 0OCO3HAHKUEM TII00abHOI0 XapaKTepa SKOJIOTHYECKUX MPOOJIEM U ITyTel UX pelIeHusl.



JIuunocmuule pesynomameol, obdecneyugarouiue adanmMayuio 00y4arwULE2oca K UMEHAIOUWUMCA
YC08UAM COUUAILHOU U NPUPOOHOIL CPedbl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBMSIX HEONPEAEIEHHOCTH, MIOBBIIIEHUIO YPOBHS CBOEH KOMIIe-
TEHTHOCTHU Yepe3 MPaKTUUECKYIO JI€ATEIbHOCT, B TOM YHCIIE YMEHHUE YUUTHCA y APYTUX JIIOJEH, Ipruo0o-
peTaTbh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHNUS, HABBIKM U KOMIIETEHIIMM U3 OIBITA APYTHUX;

HEO0OXOUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHI, B TOM 4uciie GOpMyIUPOBATh UICH, TOHS-
THS, TUNIOTE3bl 00 OOBEKTaX W SBJICHUSX, B TOM UHCJIE paHEe HE WM3BECTHBIX, OCO3HABATH JAC(PHUIIMTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIIMIO KaK
BBI30B, TPeOYyIOIMUI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIEC PEIICHUS U NeicTBUs, (POPMYIHUPOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

MetanpeameTHble pe3yJbTaThl

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHSI MPOrpaMMbl yueOHOTro npeamera «MaTeMaTHKay XapakTepu-
3YIOTCS OBJIa/ICHUEM YHHBEPCAIbHBIMU [TO3HABATEIbHBIMU JCHCTBUSIMH, YHUBEPCATbHBIMU KOMMYHUKA-
THUBHBIMU JIEUCTBUSMU U YHUBEPCAIBHBIMH PETYISTUBHBIMU JCHCTBHUSIMH.

1) Vuusepcanvnuvle nosznasamenvhvie oeticmausi obecnewusarom Gopmuposanue 6a308bixX KOCHUMUBHbIX
npoyeccog obyuarowuxcsa (0ceoeHue memooo8 NOZHAHUS OKPYHCAIOULe20 Mupa, npuMeHeHue Jjocude-
CKUX, UCCTIe008AMENbCKUX Onepayull, ymMeHutl pabomams ¢ uHgopmayuet).

basoevie nozuueckue oeiicmeusn:

® BBUIBIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU MaTEMaTHUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUN MEXAY MOHATHAME; (HOPMYIHPOBATH ONPEAETICHHS MOHITUI; YCTAaHABIUBATD CYyIIe-
CTBEHHBIN NPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JUIsi 000OIICHUS ¥ CPaBHEHUS, KPUTEPHH TIPO-
BOJAMMOIO aHAJIN3a;

® BOCIPHUHHUMATH, (POPMYIMPOBATH M MPEOOPA3OBHIBATh CYKICHUS: YTBEPAUTEIBHBIE W OTPHIIA-
TeJbHbIE, €IMHUYHbIE, YACTHBIEC U OOIINE; YCIOBHBIE;

® BBISIBIISITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOpEUNs B (haKkTax, JaHHBIX,
HAONIOJIEHUSAX U YTBEPXKACHUSX; MpeuiaraTb KPUTEPUU ISl BBISBICHHUS 3aKOHOMEPHOCTEU U
IIPOTUBOPEYUI;

e JleaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX M MHIYKTUBHBIX YMO3aKJIIO-
YeHHH, YMO3aKITFOUeHUH TI0 aHAIOTHH,

e pa30upark J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKICHUH (IIPsIMbIE M OT MIPOTUBHOIO), MPOBO-
JUTH CAMOCTOSITEIbHO HECIIOXKHBIE JI0Ka3aTeIhCTBA MaTeMaTHYeCcKuX (DaKkToOB, BBICTpanBaTh ap-
TYMEHTALUIO, IPUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE pacCyxkie-
HUS;

e BBIOMpATH CcrIOCO0 perieHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILIEHUS, BbI-
O6upatb HanboJIee MOAXO AU C yUETOM CAMOCTOSTENLHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oelicmeun:

® UCMOJB30BaTh BOIMPOCH KaK HMCCIEIOBATENbCKUA MHCTPYMEHT MO3HaHUS; (POpMyJIHpOBaTh BO-
MPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUNE, MPOOIEMy, CAMOCTOSTEIbHO YCTAaHABIUBATh UCKOMOE U
JaHHOe, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO, MHEHHE;

® TIPOBOJUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOXHBIN 3KCIIEPHUMEHT, HEOOJbIIoe
HCCIIEIOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCHUMOCTEH
00BEKTOB MEXKIY COOOM;



CaMOCTOSITENILHO (POPMYJITUPOBATHL OOOOIICHHWS W BBIBOJBI IO pe3yjbTaTaM MPOBEIAEHHOTO
HAOJTIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yJIHbTaTOB, BHIBOJIOB H
000011IeHMI;

MIPOTrHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCA, a TAK)KE BBIIBUTATh MPEAMOIOKCHHUSI O €ro
Pa3BUTHH B HOBBIX YCIIOBHSX.

Paboma c ungpopmaueii:

2)

BBISIBJIATh HEJJOCTATOYHOCTh M U30BITOYHOCTh MH(POPMALIMH, JAHHBIX, HEOOXOAUMBIX Ul pelie-
HUS 33Ja4H;

BbIOMPATh, aHATTM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh MH(OOPMALIMIO PA3IUUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpaTh (hopMy NpeicTaBieHuss HHGOpPMAMK U UIUIIOCTPUPOBATh PELIaeMble 3aJauu cXeMa-
MU, TUarpaMMamMu, HHOU TpauKoi 1 UX KOMOMHAIUSIMH;

OLIEHUBATh HAAEKHOCTh MH(GOPMAIMK TIO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIEM WU chopmy-
JIMPOBaHHBIM CAMOCTOSITENBHO.

Vuueepcanvuvie kommynukamueHvle Oelicmeus obecneuu-6aiom c@opMuposaHHoCmsb COYUAIb-

HblX HABbLIKO6 06yt¢arou;uxc;z.

Obwenue:

BOCIPUHUMATH U (OPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMHU OOIICHHUS,
sSICHO, TOYHO, 'PAaMOTHO BbIpakaTb CBOIO TOYKY 3pPCHHUA B YCTHBIX M IMMCbMCHHBIX TCKCTAaX, Aa-
BaTh NOAACHCHHA IO XO4Y pCHICHUSA 3ala4, KOMMCHTUPOBATH HOJIy‘-IeHHI)If/'I PE3YJIbTAT,

B XOJIe OOCY>KJeHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOi TeMbl, IpOOIEeMBbI, peliae-
Mou 3aaa4u, BbICKA3bIBaThb MACHU, HAICJICHHBIC HA IMOUCK PCIICHUA, COIMMOCTABIATE CBOU CYXKIC-
HUS C CYXJEHHUSMHU JIPYIMX YYaCTHHUKOB JlMajiora, oOHapy>KMBaTh pa3jM4yve U CXOJCTBO IO3U-
IIUi; B KOPPEKTHOU popme popMyIHpoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHUS,

MIPEJICTaBIATh PE3YJIbTAThl PELUICHUS 3a/1auM, SKCIIEPUMEHTa, UCCIeI0BaHUs, IPOEKTA; CaMOCTO-
SITEJIbHO BBIOUpaTh ()OpMAaT BHICTYIUICHUS C YYETOM 3a/1a4 MPEe3eHTAIMU U OCOOCHHOCTEN ay/n-
TOpHH .

Compyonuuecmeo:

MOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYATbHOW paOOTHI MpHU pelle-
HUU YYEOHBIX MAaTEMaTHYECKUX 3a/1ay; MPUHUMATH II€JIb COBMECTHOU NIEATEIbHOCTH, TUTAHUPO-
BaTh OpPraHU3AIMI0 COBMECTHOM pabOTHI, paclpenessiTh BUABI padoOT, TOTOBApUBATHCS, 00CYXK-
JaTh MPOIIECC U pe3yabTaT paboThl; 00001IaTh MHEHHSI HECKOIBKUX JIOJICH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboThl (00CykaeHUs, 0OMEH MHEHHSIMH, MO3TOBBIE IITYp-
MBI 1 JIp .); BBITIOJIHATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOU JIEHCTBUSI C IPYTUMU UJie-
HaMU KOMaHJbl; OIICHMBATh Ka4eCTBO CBOETO BKIAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, cop-
MYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUA.

3) Yuueepcanvuvie pecynamusnuvie oelicmeusi obecneuusarom hopmuposanue cMulci08blX YCMAHOBOK U

HCU3HEHHBIX HABLIKOB TUYHOCMU.

Camoopeanumuuﬂ:

CaMOCTOSITENIbHO COCTaBIIATH IJIaH, aJITOPUTM PELIEeHUs 3a/1a4u (UM €ro 4acTh), BBIOMpPATh CIIO-
co0 permieHust ¢ y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPO-
BaTh U KOPPEKTHPOBATH BAPUAHTHI PEIIEHU ¢ y4éTOM HOBOW MH(POPMALIUH.

Camokonmponw:

BJIaJCTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IpoHecCa U peE3ylibTaTa PpCUICHUA MaTCMa-
THYECKOM 3aga4u,



® TPEIBHACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPH PEIICHUH 3a/1a4l, BHOCUTb KOPPEKTH-
BBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAMACHHBIX OITHOOK, BBISIBICHHBIX TPY/I-
HOCTEH;
® OIICHMBATh COOTBETCTBHE pE3ysibTaTa JIEATEIbHOCTH TMOCTABICHHOW IIEJIM U YCIOBUAM, OOBSC-
HATh MPUYHMHBI JOCTHIKEHUS WM HEJOCTHXKCHHS 11T, HAXOAWTh OIIMOKY, JaBaTh OLICHKY IPH-
00peTEHHOMY OIIBITY.
IIpeaMeTHbIE Pe3y/ibTATHI H3Y4YEHHUSI KYpca reoMeTpuu B 7-9 Kiaccax.

Jliis obecriedeHrsI BO3MOYKHOCTH YCIIEIITHOTO MTPOI0JKSHHS 00pa3oBaHus Ha 0a30-
BOM M yIITyOJIEHHOM (BBIJICIICHO KyPCHBOM) YPOBHSX BBITYCKHHUK MOJYYUT BO3MOKHOCTD
Hay4HuThCs B (—9 Kiaccax:
I'eomeTrpuuyeckne GUrypbl
e OmnepupoBaTh MOHATHIMHU T€OMETPUICCKUX (DUTYD;
® U3BIEKATb, UHMEPNPEMUPO8AMb U NPeoopa306vieams NHHOPMAITUIO O TECOMETPH-
yecKuX (hpurypax, mpeCcTaBICHHYIO Ha YepPTekKax;
® TIPHMCHSTH JUIS PEIICHUS 3a7a9 TeoMeTprUecKre (HaKThl, €CIIU YCIOBHS UX MPH-
MEHEHUS 3aJaHbl B IBHOU QOpMe, a makaice npeononazaemcs HecKoIbKO Uazo8
peutenus,
e pemaTh 33Ja9M Ha HaAXOXKJCHUE T€OMETPUICCKIX BEJIMUMH 110 oOpa3iiaM Win aj-
rOpUTMaM;
* gopmynruposams c8oUCMEa U NPUSHAKU puyp,
®  00KA3bIBAMb 2e0MeMPULECKUEe YMBEEPHCOCHUS,
® grademv cmaHOapmMHoU Kiaccugurayuell niockux gueyp (mpey2oibHuKo8 u de-
MBIPEXY20NbHUKOB).
B noeceonesnoii scuznu u npu uzyuenuu Opy2ux npeomemos:
® HCIIOJB30BaTh CBOMCTBA TEOMETPHUSCKUX (QUTYD JUIS PEIICHUS TUTIOBBIX 3a/1a4,
BO3HUKAOIINX B CUTyaIMsIX TTOBCETHEBHOM JKU3HHM, 33]1a4 ITPAKTUIECKOTO COMIEP-
KaHMS,
® UCNONBL308AMb CEOUCNEA 2COMEMPUYECKUX ucyp OJisl peuleHus 3a0ay npakmude-
CKO20 Xapakmepa u 3a0ai U3 CMENCHbIX OUCYUNITIUH.
OTHOmIEeHUs
e OmnepupoBaTh MOHATHUSMHU: PAaBEHCTBO (DUTYp, paBHBIE (DUTYPBI, PAaBEHCTBO TpE-
YTOJIBHUKOB, TAapaUIeTbHOCTDh TPSIMBIX, TMEPHCHIUKYISIPHOCTh IPSMBIX, YTJIbI
MEXIy MPSMBIMHU, TEPICHAUKYJISIP, HAKIOHHAS, TPOCKIUs, nododue guayp, no-
000Hble Pucypbl, NOO0OHbIE MPEY2ONbHUKU,
o npumenamv meopemy Daneca u meopemy O NPONOPYUOHAILHLIX OMPE3KAX NpU
pewenuu 3a0ad;
® Xapakxmepuzo8amsv G3AUMHOE PACNONONCEHUE NPAMOU U OKPYHCHOCMU, OBYX
OKPYHCHOCHIE.
B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:
® UCIOJB30BaTh OTHOIIICHUS JJIs PEIICHUS 3a7a4, BOSHUKAIOIINX B PCAIbHOMN KH3HHU.
H3MepeHus m BLIYMCIEHHS
e BBINOIHATE U3MEPEHHE JIJIMH, PACCTOSHUN, BEJUYHUH YIJIOB C TIOMOIIBIO HHCTPY-
MEHTOB JUIsl U3MEPEHUI JIJTUH U YTJIOB;



MpUMEHATH (HOPMYIIBI TIEPUMETPA, TUIOMAIN W 00bEMa, TUIOMIAAN MOBEPXHOCTH
OTZIETTLHBIX MHOTOTPAHHUKOB TIPHW BBIYUCIICHHSIX, KOT/Ia BCE JAHHBIE MMEIOTCS B
yCIIOBUH;

npuMeHATh Teopemy [Iudaropa, 6a30Bbie TPUTOHOMETPUICCKUE COOTHOIIICHHS TSI
BBIUMCIICHUS JUTHH, PACCTOSTHUM, TUTOIIAIeH B IPOCTEHININX CITydasx;

onepuposams npedCcmasieHusiMu 0 OIuHe, N10WaAouU, 00veéMe KaK O GeIUYUHAX,
npumeHnams meopemy Ilugazopa, opmynvt niowaou, o6véma npu peuienuu MHo-
20ULa208bIX 3a0a4, 8 KOMOPbIX He 6Ce OaHMble NPeoCmAasieHbl SI8HO U KOMOopble
mpeoyom GblYUCIeHUl, Onepuposams 0oaee WUPOKUM KOIUYECMBOM HOPMYI
ONUHBL, NAOWAOU, 00BLEMA, BLIYUCIAMb XAPAKMEPUCTUKU KOMOUHayui gueyp
(OKpysHCHOCMEU U MHO20Y20IbHUKOB), BLIYUCTAMb PACCOAHUS MedHCcOy ucypamu,
NPUMEHAMb mpucoHoMempuieckue Gopmynvt 0isi GbIYUCTEHUL 8 OOJlee CONCHbIX
CYYASX, NPOBOOUMb BbIMUCTEHUS HA OCHOBE PABHOBETUKOCTU U PABHOCOCTNABILEH-
HOCMU,

nPOBOOUMb NPOCMble BLIYUCTEHUS HA 00bEMHBIX Meax;

Gdopmynuposame 3a0ayu HA GvlYUCTEHUe ONUH, naowjadel U 00bEMO8 U peulams
Ux.

B noeceomnegnoit ycuznu u npu uzyueHuu opyzux npeomemaos:

BBIYHCIIATh PACCTOSIHUS HA MECTHOCTH B CTAHIAPTHBIX CUTYyaIUSX, MPUMEHSThH
(bOopMyJIbl ¥ BEIYMCIIATH IJIOMIAU B MIPOCTHIX CIyYasiX;

NnPOBOOUMb BLIYUCTIEHUSL HA MECMHOCMU, NPUMEHAMb QOPMYIbl NPU BbIYUCTEHUSX
8 CMEIICHBIX YUEOHbIX NPEeOMEemax, 8 OKpyHcaroueti 0etcmseumenrbHOCmu.

FCOMeTpI/I‘leCKI/Ie MOCTPOCHUA

N3o06pakath TUIIOBBIE IIOCKHE (DUTYPBHI U (PUTYPHI B MPOCTPAHCTBE OT PYKH U C
ITOMOIIBI0O MHCTPYMEHTOB;

usobpasicames ceomempudeckue gueypvl no mekcmosomy U CUMBOJIbHOM)Y ONUCA-
HUIO;

C80000HO ONEPUPOBAMb YEPMENCHLIMU UHCMPYMEHMAMU 8 HECTONCHBIX CLYYASX,
BLINOJIHAMb NOCMPOEHUSL MPEY2OJIbHUKOS, NPUMEHSAMb OMmOelbHble Memoobl No-
CMPOeHUll YUPKyieM U JUHEUKOU U NPo8oOUmMs npocmetiuiue UCCie008aHus Yucia
peuteHut;

u300padicames munogvle NIOCKue Queypvl U 00vbEMHBIE meld ¢ NOMOWbIO Npo-
CMetuux KOMNbIOMEPHLIX UHCMPYMEHMO8.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

BBITIOJTHAITh MPOCTEUIITNE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMBIE B peaibHOMU
KU3HU;
OIICHUBATH Pa3MePhl PEATbHBIX O0BEKTOB OKPYIKAIOIIETO MUPA.

IIpeoGpazoBanusi

CtpouTth GuUrypy, CHMMETPUUIHYIO TaHHOW (DUTYpe OTHOCHUTEIHLHO OCH U TOYKH;
onepupoB8ams NOHAMUEM OBUIICEHUST U NPeodpa308anus no0oodus, 81aoems npueé-
MaAMu NOCMpoeHust pueyp ¢ UCNOIb308AHUEM OBUNCEHUU U NPeodpaA308aHull no-
000Usl, NPUMEHAMb NOJIYYeHHble 3HAHUS U ONbIM NOCMPOEHUL 8 CMEJICHbIX Npeo-
Memax u 8 peanbHblX CUMYAYUSX OKPYHCAIOWe20 MUpa,



o cmpoumsv pueypy, n0O0OHYIO OAHHOU, NOJIL308AMbCSA CEOUCMBEAMU NO00OUS O
000CHOBAHUSL CBOUCME huyp;
® NPUMEHAMb CBOUCMEA OBUNCEHUUl O/l NpoBedeHUs Npocmeuuux 000CHOBAHUL
ceoticmes gueyp.
B noeceonesnoii scusnu u npu uzyuyenuu opyux npeomemos:
® pacno3HaBaTh JBIKCHUE OOBEKTOB B OKPYKAIOIIEM MHPE;
® pacmo3HaBaTh CHMMETPUYHBIC (PUTYPHI B OKPYKAIOIIIEM MUPE;
® NPUMEHAMb CEOUCMBA OBUNCEHUN U NPUMEHAMb N000OUe Ol NOCMPOEHUL U Bbl-
YUCTIeHU.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH
e OmnepupoBaTh MOHATUSMU: BEKTOP, CyMMa BEKTOPOB, PA3HOCHb 8eKIMOPO8, TIPOU3-
BEJICHUE BEKTOpa Ha YHUCIIO0, Y20/ MeHCOy 8eKMOpaMU, CKANAPHOE NPOU3BeoeHUe
6€KMopos8, KOOPAUHATHI HA IIJIOCKOCTH, KOOPOUHAMbL 6eKMOPA,
® OmpeneATh MPUOTMHKEHHO KOOPAMHATHI TOUKH 10 €€ M300pakKeHUIO0 Ha KOOPJIH-
HATHOU IJIOCKOCTH;
® BBLINIOJIHATH JICUCTBUS HAJl BEKTOpaMHu (CJIOXKEHUE, @bluumaHue, yMHOKEHUE Ha
YHCIIO), 8bIYUUCAMY CKAJSIPHOE NPOoU3BedeHUe 8eKMopos, onpedeisims 8 npocmeli-
WUX CYYAsX YeOoa MeHcOy 8eKMOpaMU, 8bINOJHAMb PA3IONCEHUE 8eKMOpPaA HA CO-
cmagnAarwue, NPUMeHsImMs NoJlyYeHHble 3HAHUA 8 (u3uKe, Noab308amMbCs Yopmy-
JIOU BbIYUCTEHUSL PACCMOAHUS MeHCOY MOUKAMU HO U3BECHHBIM KOOPOUHAMAM,
UCNONBb308aMb YPAGHEHUS (pucyp OJisl peulenus 3a0ad;
® NpUMEHAMb GeKMOpPbl U KOOPOUHAMbL OJiSl PeuleHusi 2e0Mempuideckux 3aoad Ha
gblyUCIeHUe ONUH, V2Tl08.
B noeceonegnoit ycuznu u npu uzyueHuu opyzux npeomemaos:
® HCIOJB30BaTh BEKTOPHI JIsl PEIICHUs IPOCTEHUIITNX 3a/1a4d Ha OINPEACIICHUE CKOPO-
CTH OTHOCHUTEJILHOTO JIBH)KCHHUS,
®  UCNONB306aMb NOHAMUSL 6EKMOPO8 U KOOPOUHAM OJisl peuieHus 3a0ay no ¢usuxe,
eeozpaguu u oOpyeum yueoHvim npeomeman.
Hctopusi maTteMaTuKu
e OmnuchBaTh OT/AEIBHBIC BBHIJAIONINECS PE3YJIbTATHI, MOJTYUYEHHBIE B XOAC PA3BUTHS
MaTEMaTUKH KaK HayKH;
® 3HATh MPUMEPHI MATEMATHUYECKUX OTKPBITUI U UX aBTOPOB B CBSA3U C OTEUYECTBEH-
HOM U BCEMUPHOMN UCTOPHUEM;
® [IOHUMAaTh POJIL MAaTEMATHUKH B pa3BUTHU Poccuu;
® Xapakxmepuzo8ams 6KIA0 8blOAIOWUXC MAMEMANUKOE 8 PA3BUMUEe MAMeMamuKy
U UHBIX HAYYHBIX obnacmell.
MeToabl MaTeMaTHKH
e BriOupaTh noaxonamuii U3y4eHHBIM METO] TIPU PEIICHUU U3YUYEHHBIX THUIIOB Ma-
TEMaTUYECKHX 3a]1a4;
® [PUBOJUTH NPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B OKPYXKAIOLICH JeH-
CTBUTEIHLHOCTH M IPOM3BEICHUSX UCKYCCTBA;
® UCNONB3YA U3YUEHHble MemoObl, NPOBOOUMb OOKA3AMENbCMEO, GbINOHAMb ONPO-
gepoicenue;



® gblOUPaAmMb U3YUEeHHbIE MeMOObl U UX KOMOUHAYUU OJisl peuleHUss MamemMamuyeckux
3a0ay;

® UCNONB306AMb MAMEMAMUYEecKue 3HAHUSA 0N ONUCAHUSL 3AKOHOMepHOCmel 6
OKpydIcaloweli OeticmeumenlbHOCMu U NPOU38e0eHUsIX UCKYCCMEa,

® npumeHsmb  npocmeliiue — NPOSPAMMHblE  cpedcmeéa U INEeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCMeMbl NPU PeUeHUU MAMeMamu4ecKux 3a0ay.

Il. Conep:xanue yueOHOro Kypca reoMeTpun /-9 KJaccos.

OT6op conepkaHusi 00yUYEHHs OCYILIECTBIISICTCSI HA OCHOBE CIEAYIONIUX JIHUIAKTH-
YECKUX MPHUHIMIOB: CUCTEMAaTU3alUs 3HAHHM, MMOJYYEHHBIX YyYalllMMHCS B HadaJbHOU
IIKOJIE M HA YpOKax MaTeMaTHKU B 5-6 Kiaccax; COOTBETCTBHE 00A3aTEIbHOMY MHUHHUMY-
My COJEpKaHHsI 00pa30BaHUS B OCHOBHOM IIKOJIE; YCUJIEHHE OOIIEKYJIbTYpPHON Halpas-
JIEHHOCTH MaTepuana; yuéT MCUX0JI0ro-Iearornieckux 0COOEHHOCTEH, aKTyallbHbBIX JIJIs
ATOT0 BO3PACTHOTO IIEPUOAA; CO3JaHUE YCIOBUU I INOHUMAaHUA U OCO3HAHUSA BOCIIPU-
HUMaeMoro marepuana. B mpemiaraeMomM Kypce T'€OMETPUHM BBLACISIOTCS HECKOJIbKO
pasneios.

I'eomeTpuyeckue (pUrypsl

durypsl B reoMeTpud M B OKpy:kawomeMm Mmupe. ['eomerpuueckas Qurypa.
®opMUpOBaHUE NMPEACTABICHUN O METAPEIMETHOM MOHATUU «purypa». Touka, 1uHus,
OTPE30K, NpsAMasd, Jyd, JJOMaHasl, INIOCKOCTh, yTroJl. buccekrpuca yria u e€ CBOMCTBA, BU-
Ibl YTJIOB, MHOTOYTOJIBHUKH, KPYT.

OceBasg cumMeTpusi reomerpuueckux ¢uryp. LlenTpanbHas ciMMETpHsI T€OMETPHU-
YecKux Quryp.

MHoroyrojisHuKH. MHOTOYTOIBHUK, €r0 JIEMEHTBI U €r0 CBOMCTBA. Pacro3na-
BAHUE HEKOTOPBIX MHOTOYTOJIBHUKOB. Buinykivie u Hegvinykivie MHo20)20abHuku. 11pa-
BHJIbHbIE MHOTOYTOJIbHUKH.

TpeyronbHuku. Beicota, MeanaHna, OuccekTpuca, CpeiHss JUHUS TPEYToJIbHUKA.
PaBHOOEIpEHHBIN TPEYTOJBHUK, €r0 CBOWCTBA W MpPU3HAKU. PaBHOCTOPOHHUN TPEyTOiib-
HUK. [IpAMOYTroNbHBIN, OCTPOYIOJIBHBIN, TYIIO-YTOJIBHBIA TPEYTOJbHUKHU. BHENIHNE yIIIbI
TpeyrosbHUKa. HepaBeHCTBO TpeyrojapHUKA.

UYetsipéxyronpauku. [lapannenorpamm, poM0O, mpSMOYTOJbLHUK, KBaapar, Tpare-
s, paBHOOeApeHHas Tpaneuus. CBOICTBA U MPU3HAKU NapaijiesorpaMmma, poMoa, mps-
MOYTOJIbHHKA, KBaJpara.

Oxkpy:KkHOCTB, KPYI. OKpPY>KHOCTB, KPYT, UX JJIEMEHTHI U CBOMCTBA; LICHTPAJIbHBIC
Y BOUCaHHbIE yTibl. KacarenbHas U cexywas K OKPYKHOCTH, Ux ceoucmea. Brincanubie u
ONMCAHHBIE OKPYKHOCTHU JJIsSI TPEYTOJIBHUKOB, YeMmblpEXY20bHUKO8, NPABUIbHBIX MHO20-
V2O0JIbHUKO8.

I'eomeTpuyeckue GpUrypsl B NnpocTPpaHCTBE (00bEMHBIE Tea).

MHuocozcpannuk u e2o anemenmol. Hazeanus MHO202pAHHUKOS C pA3HbIM NOJIOJICE-
HUem u Koauvecmeom 2cpaveti. IlepBUuHbIe PEICTABICHNAS O MUPAMUJIE, NapalIesIen-
nezie, npusMme, cdepe, 1mape, HUIUHAPE, KOHYCE, UX AJIEMEHTaX U MPOCTEUIINX CBOM-
CTBax.

OTHolIeHUSA




PaBenctBo ¢uryp. CoiicTBa paBHBIX TPEYroJibHUKOB. [Ipu3Haku paBeHCTBa Tpe-
YTOJIbHUKOB.

IMapasnenbHocTh NpsiMbIX. [IprU3HaKku U CBOMCTBA NMapaUieAbHBIX MPSAMBIX. AK-
cuoma napannenvrocmu Eexknuoa. Teopema Daneca.

[lepniennukynsipasie npsimele. [Ipsamon yron. llepnenaukyssap k npsamoin. Haknosn-
Has, npoekius. CepeMHHBIA NEPHEHANKYIJIAp K oTpe3Ky. Ceouicmea u npusHaku nep-
NeHOUKYIAPHOCMU.

IMoxoobue. I/lponopyuonanvusvie ompesku, nooodue ¢ueyp. [looobuvie mpeyeonn-
Huxu. Ilpuznaku nooobus.

B3aumHoe pacmoJioskeHue psIMON U OKPYKHOCTH, IByX OKPY>KHOCTEM.

HN3mepeHnusi M BbIYMCJICHUS

Beanuunsl. [lonsarue Bennuunbl. [{nuna. M3mepenne quubl. EnquHuner uzmepe-
Hus AyuHbl. Bennunna yrna. I'pagycHas mepa yria. [londarue o miomanau miockou ¢u-
rypel U €€ cporcrBax. M3mepenue mnomanen. Enuaniel n3mepenns momanu. [pen-
cTaBjeHue 00 00béMe u ero coicTtBax. M3mepenune oobéma. EqunHuiiel namMmepenus o0b-
EMOB.

HN3mepenusi 1 BbIYucaeHUs. VIHCTpyMEHTHI 11 U3MEPEHUN U MOCTPOEHUN; W3-
MEpPEHHE U BBIYUCIIEHUE YTJIOB, JUIMH (PAacCTOSHUM), Tomaae. TpuroHoMeTpuieckue
(yHKIHMH OCTPOro yriia B MPSMOYTOJIBHOM TPEYTOdbHUKE. 1pucoHomempuyeckue QyHk-
yuu mynoeo yena. BpIYMCIEHUE 3JIEMEHTOB TPEYTOJIBHUKOB C MCIOJIB30BAHUEM TPHUIO-
HOMETPUYECKUX COOTHOLICHUI. DOpMyIIbI IUIOIAAM TPEYTOJIbHUKA, [IapajuieorpaMma u
€ro YaCTHBIX BHUJIOB, (DOPMYIIBI JJIMHBI OKPY>KHOCTH U TUIoMaan Kpyra. CpaBHEHUE U BbI-
yucienue miomanei. Teopema [Mudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus. PaccrosiHue mexnay Toukamu. PaccTosiHHE OT TOYKM 10 IPAMOM.
Paccmosinue mescoy chueypamu.

I'eomerpuyeckue nmocrpoenusi. ['eomerpruueckue nOCTPOCHUs sl UILTIOCTPALAN
CBOMCTB reoMeTpuieckux ¢Guryp. MHCTpyMEHTHI [Uisl MOCTPOCHUN: LUPKYJb, JMHEHKA,
YIOJbHUK. [Ipocmetiwiue nocmpoenus yupkyiem u JUHetuKou: nocmpoeHue OucceKmpucsyl
yena, nepneHouKyIapa K npsamou, yaad, pagnozo oannomy. llocmpoenue mpey2onbHUKos
no MpEmM CMOPOHAM, 08YM CIMOPOHAM U Y2y MeHCOY HUMU, CHOPOHE U O8YM NpUNeHCa-
wum K Heu yenam. [lenenue ompeska 8 OGHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpa3oBaHus

[IpeobpazoBanus. Ilonstue mnpeoOpaszoBanusi. IlpencraBieHue o  Mera-
MPEAMETHOM TMOHSATUH «TIpeodpazoBanue». Ilodoobue.

JABuaxenusi. OceBas U IEHTpabHAs CUMMETPHUU, NOBOPOM U NAPANIENbHbll nepe-
Hoc. Kombunayuu 0sudsicenuii Ha nrockocmu u ux ceoucmaa.

BeKTOpbI U KOOPAMHATHI HA IJI0CKOCTH

Bexropsl. [loHdATHE BEKTOpA, IEMCTBUS HAJl BEKTOPAMHU, UCIIOJIBb30BAHUE BEKTOPOB
B (U3UKE, pasziodicenue 8eKmopa HA COCMAasnAowue, CKalapHoe npouzeedeHue 8eKmo-

pos.

Koopaunatel. OCHOBHBIC TIOHSTHS, KOOPOUHAMbBL BEKMOPA, PACCIMOSIHUE MENCOY
mouxamu. Koopounamoel cepedunvt ompeska. Ypaeunenus ueyp. Ilpumenenue sekmopos
U KOOpOUHam 05l peuleHust NPOCMeUUUxX 2eoOMempuiecKux 3a0at.

HcTopust MaTeMaTHKHU




Bosnuxnosenue mamemamuku Kak Hayku, smansl eé paseumus. OcHosHble paszde-
bl Mamemamuxu. Bvloarowuecs mamemamuku u ux 6Kaao 6 passumue Hayku. becko-
HEYHOCMb MHOHCECMBA NPOCMblx yucen. Yucna u oaunvl ompeskos. Payuonanvuvie uuc-
na. Ilompedbnocmu 6 uppayuonanvrulx yucaax. Lllxona Iugazopa.

3apooicoenue ancedpwr 6 neopax apupmemuxu. An-Xopezmu. Pooswxcoenue Oyxeen-
nou cumeonuxu. Il. @epma, @. Buem, P. /[exapm. Hcmopus éonpoca o HaxodxcoeHuu
Gdopmyn KopHell aneebpauveckux ypasweHuti cmenetet, oonvuux yemoipéx. H. Tapma-
aws, [oe. Kapoano, H. X. A6env, O. I'anya.

llosgnenue memooa Koopounam, NO3GOJANOULECO NEPEBOOUMb 2e0MemPUUEcKUe
obvexmul Ha sA3bIK aneeopwl. [losenenue epaguxos gyuxyui. P. Jexapm, Il. Depma.
IIpumepwvt paznuuHvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (Dubdbonauuu) o kporukax, yucia Qudonauuu. 3a-
oaua o waxmamuot docke. Cxooumocms 2eomempuieckou npoepeccuu. Mcmoku meo-
puu eeposimuocmeti. cmpaxogoe oeno, asapmuvle uepsl. 1. @epma, b. Ilackanw, A. bep-
nynu, A. H. Koaimoeopos.

Om 3emneodenus k eeomempuu. Ilugaeop u eco wrona. @anec, Apxumeo. Ilnamomn
u Apucmomens. Ilocmpoenue npasunvrvix mHo2oy2onrbHuxkos. Tpucekyus yena. Keaopa-
mypa kpyaa. Yoeoenue kyoa. Ucmopus yucna rr. 3onomoe ceuenue. «Hauanay» Eexnuoa.
JI. Dunep, H. U. Jlobauesckuu. Ucmopus namozo nocmynama.

l'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOWE20 MU-
pa. Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcazop, Ipamocgpen u Apucmapx
o pazmepax Jlynol, 3emau u Conanya. Paccmosinua om 3emau 0o Jlynot u Connya. Hzme-
perue paccmosanus om 3emau 0o Mapca.

Ponv poccuiickux yuénvix 6 pazsumuu mamemamuxu: JI. Dinep, H. U. Jlobaues-
ckuti, I1. JI. Yeoviwes, C. B. Kosanesckas, A. H. Koamoeopos. Mamemamuxa 6 paseu-
muu Poccuu: I1émp I, wixona mamemamuyueckux u HABUSAYKUX HAYK, PA3GUMUE POCCUL-
ckoeo ¢noma, A. H. Kpwinos. Kocmuueckas npoepamma u M. B. Kenoviwu

IlepeyeHb KOHTPOJILHBIX PadoT:
7 Ky1acc — 4 KOHTPOJIbHBIE padOTHI;
8 kiacc — 4 KOHTpOJIbHbIE PAaOOTHI;
9 kiacc — 3 KOHTPOJIbHBIEC PAOOTHI.

HanpagiieHusi NpOEKTHOM AeSITEJIbHOCTH 00y4aK0IIUXCH

Kypc reomerpum npemycMmaTpuBaeT BBIIIOJIHEHUE CIHEAYIONIMX  KPATKOCPOUYHBIX
MPOEKTHBIX PaboT

- 7 kJacc

«OT 3emueMepusi K TEOMETPUN

«Kuprnuuuku reoMeTpumn»

«IIpumeHeHne paBeHCTBA TPEYTOJbHUKOB B U3MEPUTEIIbHBIX paboTax»

«Ctpana TpeyroJbHUKOBY

«ITocTpoeHus ¢ TOMOIIBIO TUPKYJIS U IUHEHKN

«IlocTpoeHus ¢ MOMOIIBIO TUHEUKID)

«HccnegoBanue CBOMCTB TPEYTOJBHUKOB C MOMOIIBIO KOMIIBIOTEPHBIX IPO-



rpamMm»
«3amMeyaTesbHbIE TOYKH TPEYTOJIbHUKA)
. - 8 Ki1ace
«IIpu3naku mapannenorpamMmar
«HccnenoBanue CBOWMCTB YETHIPEXYTOJIBHUKOB C IOMOIIBIO KOMIIBIOTEPHBIX
IIPOTPaMM»
«IIudarop u ero reopemar
«CuMMeTpus B apXUTEKTYpe»
«CuMMeTpus B IpUPOIE»
«IIpumenenue nogoous TPEYroJbHUKOB IPU U3MEPUTENBHBIX padoTax»
«Teopema KOCHHYCOB ISl YETBIPEXYTOJIbHUKOB)
«IIocTpoenne NpaBUIBHBIX TPEYTOJIBHUKOB
- 9 kJiace
«HaxoxneHnne ninomanaen moBEpXHOCTH MHOTOTPAHHUKOB »
«Haxoxnenue miomanei Guryp B mpakTHYECKUX 33/1a9ax»
«I'eoMeTpHs B OKPYKAOIIEM MHUPE».
«OpHaMeHTBD»
«IlapkeTsn»
«boparope»
«I"eomeTpruueckure npeodpa3oBaHus Ha MIOCKOCTH
«IIpuMeHeHre KOOpAMHATHOIO METOJa IPU PELICHUH 3aa4 Ha BBIYMCICHHUE U JI0-
Ka3aTejIbCTBO»
«lTossipHBIE KOOPAUHATEI
«IIpuMeHeHre BEKTOPHOIO METOIA IPU PELICHUH 3a7a4 Ha BBIYMCIICHUE U JI0Ka3a-
TEIILCTBOY.

I1l. TemaTu4eckoe NJIaHUPOBAHME.

7 kaace
OcHOBHBIE
Pa3- $ é XapaKTepHCTmca OCHOBHBbIX BUI0B J1eH- HalpaBJCHUA
g g Tembl 2 g TeJIbHOCTH yYeHNKAa (Ha ypoBHe y4yeo- BOCITUTA-
aie = = HBIX JIefiCTBHIA) TeJLHOMU Jesi-
§ § TECJIBHOCTH
3 [Tpsimast u oTpe3ok. JIyd u 2 OOBSCHATH, YTO Takoe OTpe3ok, Jy4, | 1,2,3,4,5,6,7
Z yIoJa yrou. Kakue ¢urypsl Ha3bIBaroTCcs paB-
§~ = CpaBHenue oTpe3koB uyr- |1 HBIMHM, KAaK CpPaBHUBAIOTCA M H3MEps-
§ 3 JIOB I0TCSL OTPE3KHM M YIUIbL, YTO TAKOE rpa-
§ § N3mepenne orpe3kos. 13- 3 JTyC ¥ TpaJlyCHasi Mepa yriia, Kakou yroJ
v 8 MepEeHHUe yIioB Ha3bIBA€TCSl MPSIMBIM, TYIBIM, OCTPBIM,
2 S [NepreHAUKYIAPHBIE TIPS- 2 pa3BepHYTHIM, YTO TaKOE CEpPEIMHA OT-
§ g MEIE pe3ka u OuccekTpuca yria, Kakue yriibl
g 10 Ha3bIBAIOTCS CMEXHBIMH W KaKHe Bep-
S3 Pemrenue 3amau 1 TUKanbHbIM. DopmynupoBath U 000c-
HOBBIBAaTh YTBEPKICHHUS O CMEXKHBIX U




Koumponvnas paboma Nel

BEePTUKANBHBIX yriiax. OOBSICHATH, Ka-
KM€ MpsSMble Ha3bIBAIOTCS MEPIICHIUKY-
JTSIpHBIMU;  (OPMYJIHPOBATE U OOBSIC-
HATH YTBEP)KIEHHE O CBOWCTBE [BYX
MPSAMBIX, TEPICHINKYJISIPHBIX K TPETh-
ei. M300pakaTh W pacro3HaBaTh yKa-
3aHHBIC TpocTeiimue (Gurypsl Ha uep-
TeXax; pelaTh MNpocTeilnne 3anayd,
CBSI3aHHBIC C 3TUMH MPOCTEHIIMMHU (Hu-
TypamH.

Il. Tpeyzonvnuxu

17

IlepBbIil IpU3HAK paBeHCTBA
TPEYrOJIbHUKOB

Menauanbl, OUCCEKTPUCH U
BBICOTHI TPEYTOJIbHHUKA

Bropoil u TpeTuit npusHak
pPaBEHCTBA TPEYrOJbHUKOB

3aayu Ha OCTPOEHUE

Pemenue 3agau

Konmponvnaa paboma N2

OOBscHATH, Kakas (purypa Ha3bIBaeTCs
TPEYroJbHUKOM, YTO TaKO€ BEpPILUHBI,
CTOPOHBI, YIJIBI, TIEPUMETP TPEyTOJIb-
HUKA, KaKOH TPEYrojJbHUK Ha3bIBaeTCs
PaBHOOEAPEHHBIM U KaKOM paBHOCTO-
POHHHMM, KaKHUe TPEyroJIbHUKH Ha3bIBa-
10TCsl paBHbIMH. M300paxaTh U pacro-
3HaBaTh Ha YEPTEKaxX TPEYTrOJbHUKH U
WX 3JIEMEHTHI; (DOPMYJIHPOBATh U JIOKA-
3bIBaTh TEOPEMBI O TMPU3HAKAX PaBEH-
CTBa TPEYTOJILHUKOB; OOBSICHITH, YTO
Ha3bIBAETCS MEPHEHAUKYISIPOM, MPOBE-
JIEHHLIM K3 JaHHOM TOYKM K JaHHOU
npsmoii. PopMynupoBaTh U JIOKa3bI-
BaThb TEOpPEMY O TMEPIEHIUKYISIpE K
NpsIMOM; OOBICHATH, KaKH€ OTPE3KU
Ha3bIBAIOTCA MEIUAHOM, OUCCEKTPUCOM
U BBICOTOM TpeyroipHuka. Dopmymu-
pOBaTh U JIOKa3bIBaTh TEOPEMBI O CBOM-
CTBaX paBHOOEIPEHHOTO TPEYTOJbHUKA;
pemarh 3a7a4M, CBS3aHHBIE C TPHU3HA-
KaMH pPaBEHCTBA TPEYTOJbHUKOB H
CBOWCTBaMHM PaBHOOEAPEHHOTO  Tpe-
yronbHuka. DopMynupoBaTh oOmpese-
JIEHUE OKPY>KHOCTH, OOBSACHATH, UTO
TaKoe IEHTP, PAANyYC, XOpJa U JUaAMETP
OKPYXHOCTH; pellaTh MPOCTEUIINe 3a-
Jla4yy Ha OCTpOeHUE (IIOCTPOEHUE yria,
pPaBHOTO JAaHHOMY, IOCTPOEHUE OUCCEK-
TPUCHI YTJIa, TIOCTPOCHUE TEPIEHIUKY-
JSPHBIX TPSIMBIX, TOCTPOEHHUE CEepeu-
HBI OTpe3Ka) U 00Jiee CIOKHBIE 3a]1auH,
WCIONIB3YIONME YKa3aHHbIE MPOCTEil-
mue. ComocCTaBiIATh MOJYYEHHBI pe-
3yJbTaT C yCIOBUEM 3aJaud; aHAIHU3U-
pOBaTh BO3MOKHBIE CITyJaH.

1,2,3,4,5,6,7

[Ipu3Haku napajuieabHOCTH
MIPSIMBIX

@opMyIMpOBaTh OMNpENEICHUE Mapal-
NenbHBIX TPSIMBIX. OOBICHITH C TTOMO-

1,2,3,4,5,6,7
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AKcroMa napasuieabHbIX
IPSIMBIX

Pemenue 3agau

Koumponvnasa paboma Ne3.

b0 PUCYHKA, KaKHe YIJIbI, 00pa3oBaH-
HBIE TPU TIEPECEUYCHHH [IBYX TPSIMBIX
CeKyIlIel, Ha3bIBAIOTCS HaKpecTIIexa-
MU, KaKue OJHOCTOPOHHUMH M Ka-
KHE COOTBETCTBEHHBIMH;, (DOopMyIupo-
BaTh U JOKa3bIBaTh TEOPEMBI, BBIpaXa-
I0IIKME MPU3HAKK MAPAJUICIbHOCTH JIBYX
npsAMbIX. OOBSACHATH, UTO TAKOE aKCHO-
MBI T€OMETPUU U KaKuhe aKCHOMBI YKe
HCIIOB30BAJIUCh paHee; (OopMyIHpo-
BaTh aKCUOMY MapaJUICIbHBIX MPSIMbBIX U
BBIBOJUTHL CJIEACTBUS U3 Hee. Dopmy-
JUPOBAaTh W JIOKa3bIBaThb TEOPEMBI O
CBOMCTBAx MapauieIbHBIX MPSMBIX, 00-
paTHbIE TEOpeMaM O MpHU3HAKaX Hapali-
JIETBHOCTH, CBS3aHHBIX C HaKpeCTIIe-
JKalllUMH, COOTBETCTBEHHLIMH U OJIHO-
CTOPOHHUMH YyIJIaMH. B CBsI3M ¢ 3TUM
OOBSCHATH, YTO TaKOE YCIOBHE M 3a-
KJIIIOYCHHE TEOpEeMbI, Kakas Teopema
Ha3bIBaCTCS OOPATHOW IO OTHOIICHUIO
K naHHOM Teopeme. OOBICHATH, B YEM
3aKJII0YaeTCsd METOJ TOKAa3aTelIbCTBa OT
MIPOTUBHOTO; MPUBOJIUTH MPUMEPHI HUC-
MOJIb30BAaHMUSI JTOro Merona. Pemars
3aJa4d Ha BBIYHCIIEHHE, IOKa3aTellb-
CTBO M TOCTPOCHHE, CBSI3aHHBIC C Tia-
paJUIeTbHBIMU TPSIMBIMH.

IV. Coomnowenusn mexcoy cmoponamu u yenamu mpeyzonbHuKka

18

CyMmMa yIiioB TpeyroJibHUKa

CooTHo1IEHNS MEX Y CTO-
pOHaMU U yIrjiamu Tpe-
yTrOJIbHUKA

Konmponvnas paboma N4,

[EEN

IIpsimoyTONBHBIE TPEYTOJIb-
HUKHU

ITocTpoenue TpeyronbHUKa
110 TPEM DJIEMEHTaM

Pemenue 3agau

Konumponvnas paboma Nos.

@opMyIMpOBaTh U JIOKA3BIBaTh TEOpE-
My O CyMM€ YIJIOB TPEyroJIbHUKa U €€
CIIEICTBUE O BHEIIHEM YTJE TPEyroiib-
Huka. IlpoBoauths  Kimaccudukanuio
TPEYTOJIBHUKOB 1O yriam. QopMyinupo-
BaTh U JIOKa3bIBaTh TEOPEMY O COOTHO-
HICHUSAX MEXJy CTOPOHAaMHU M yTIiaMu
TpeyrojibHUKa(IpsMoe U oOpaTHOe
YTBEP)KJICHHUs) W CIEICTBHE W3 Hee,
TEOpPEMY O HEPaBEHCTBE TPEYTOJIbHUKA.
®dopmMmynupoBaTh U JIOKa3bIBaTh TeOpe-
MBI O CBOMCTBax MMPpAMOYTOJIBHBIX TpE-
YTOJIbHUKOB(ITPSIMOYTOJIbHBIH Tpe-
yroibHUK ¢ yriaom 300, mpusHaku pa-
BEHCTBA INPSAMOYTOJIBHBIX TpPEyroJbHH-
KoB). @DopMyIupoBaTh ONpPEIEICHUS
paccTosiHUsA OT TOYKH A0 MpsSIMOMi, pac-
CTOAHUA MCXKIY HNapaJlJICIbHBIMU IIPs-
MbIMU. Pemiate 3a1aun Ha BBIYHMCIICHHUE,
JI0Ka3aTeNbCTBO U MOCTPOEHUE, CBSA3aH-
HBI€ C COOTHOIIEHHSIMH MEXIY CTOpO-
HaM{ M yIJIlaMd TpeyroJbHHKAa W pac-
CTOSHUEM  MEeXJAy  HapajljielbHbIMU
MPSIMBIMU, TIPU HEOOXOUMOCTH ITPOBO-

1,2,3,4,5,6,7




IUTh 10 XOJy PELICHUS JONOJHUTENb-
HbI€ NOCTPOEHUS], CONOCTABIATH IOJIY-
YEHHBIN pe3yJbTaT C YCIOBUEM 3aJadM.
B 3agauax Ha MOCTpOEHUE HCCIIEN0BATh
BO3MO>KHBIE CITydau.

IHoBTOpenue. Pemmenue 3agay. 10
8 kiacc
MHOTOYTOIBHUKH 2 | OOBACHATDH, YTO TAKOE MHOTOYTOJbHUK, | 1,2,3,4,5,6,7
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V. Yemuvipéxyzonvnuxu

[Tapannenorpamm u Tpaneuus | 6

[TpsIMOYTONBbHUK, pomo, | 4
KBaJ[paT
Pewenue 3amauy. 1

Koumponsnas paboma Nel. | 1

€ro BEpIIMHBI, CMEXXHbIE CTOPOHBI, IHa-
rOH&JIM, H300pakaTh M paclo3HaBaThb
MHOTOYTOJIbHUKM Ha 4YepTexkax; IMOoKa-
3bIBaTh 3JIEMEHThl MHOTOYI'OJIbHHKA,
€ro BHYTPEHHIOIO W BHEIIHIOW oO0Jia-
cTH; (HopMyIUpPOBaTh ONpE/EIECHUE BbI-
MKJIOTO MHOTOYTOJIbHUKA; H300paxarhb
U paclo3HaBaTh BBIMYKJIbIE U HEBBITYK-
JbIe MHOTOYTOJIBHUKH; (DOPMYIIHPOBATH
U J0Ka3bIBaTh YTBEPXKAEHUE O CyMMe
YIJIOB  BBIMYKJIOTO MHOTOYTOJIbHUKA;
O0OBSCHTh, KaKUE CTOPOHBI (BEPILMHBI)
YeTHIPEXYTObHUKA HAa3bIBAIOTCS TIPO-
TUBOIIOJIOKHBIMU; (bopmynupoBaTh
OIIpeJIeJIEHUs] Mapajulejorpamma, Tpa-
Nelnuy, paBHOOEAPEHHOM U  MpsAMO-
YIOJIBHOM Tparenuii, MpsiMOyroJIbHUKA,
poMb0a, KBajipaTa; U300paxkaTh U pacro-
3HaBaTh ITH YETBHIPEXYTOJIBHHUKH; (Op-
MYJHUpPOBaTh U JIOKa3blBaTh YTBEPKIE-
HUS 00 MX CBOMCTBAaxX M MpPU3HAKAX; pe-
IIaTh 3aJa4d Ha BBIYUCICHHE, JOKa3a-
TEJIIbCTBO M TOCTPOEHHE, CBSI3aHHBIE C
3TUMU BHJAMHM YETHIPEXYTOJIbHUKOB;
OOBSICHATh, KakWe JBE TOYKH Ha3bIBa-
IOTCS. CUMMETPUYHBIMH OTHOCUTENBHO
npsiMON (TOYKM), B KakoMm ciiydae (u-
rypa Ha3bIBaeTCsi CUMMETPHUYHONU OTHO-
CUTENIbHO MPAMOH (TOYKH) U YTO TaKoe
OCh(IIGHTP) CUMMETpUHU (PUTrypsl); MpHU-
BOJIUTH TIPUMEPHI (PUTYp, 00JIaTar0NIX
0ceBOH (LIEHTpaJIbHOM ) CUMMETPHUEH, a
TaKXe MPUMEPHI OCEBOH U IIEHTPATbHON
CUMMETpPUH B OKpYy»Karoleil Hac obcra-
HOBKE.




HJ’IOH_Ia[[b MHOT'OYT'OJIbHUKA

Hnomam, napauiciorpaMmma,
TPEYTroJIbHUKA U TpallCnunu

Teopema ITudaropa.

OOBSACHATH, KaK MPOU3BOAUTCS H3ME-
peHue IUIOIAJel MHOTOYIOJIbHHKOB;
(GbopMyIHpOBaTH OCHOBHBIE CBOWCTBA
IJIOIIAEH U BBIBOJUTH C UX MTOMOILBIO
(bopMyI Bl MJIOMIAACH NPSAMOYTOJIBHUKA,
napajieJorpaMmma, TpeyrojbHHUKa, Tpa-
nenuu; GopMyIHpoOBaTh M JIOKA3bIBATH
TeopeMy 00 OTHOIICHHH IUIOIIAJeH

1,2,3,4,5,6,7

VII. IToooonsie mpeyzonvnuku

COOTHOIIEHUS MEXK]Ty CTOPO-
HaMU U yTJIaMU IPSMOYTOJIb-
HOTO TPEYroJibHUKA

Konmponvnaa paboma Ned.

TPEYTrOJIbHUKA, O MPOTOPIHOHATHHBIX
OTpe3Kax B MPSIMOYTOJIBHOM TpPEYTOJb-
HUKE; OOBACHSTH, UTO TAKOE METO/I TO-
no0usi B 3a/JadaXx Ha MOCTPOCHHE, H
MIPUBOJIUTH IPUMEPHI PUMEHEHHSI 3TO-
ro METO/a; OOBICHATH, KaK MOXKHO HC-
MOJIb30BaTh CBOMCTBA MOJOOHBIX Tpe-
YTOJIbHUKOB B U3MEPHUTEIBHBIX paboTax
Ha MECTHOCTH; OOBSICHSTh, KaK BBECTH
MOHATHE TOJAO0US JUIS MPOU3BOJIBHBIX
¢buryp; GopMynHpoBaTh ONPEACICHUS U
WJUTIOCTPUPOBATh TIOHATHSL CUHYCa, KO-
CHHYyCa W TaHT€HCa OCTPOTO yria mps-
MOYTOJIBHOTO TPEYTOJIbHUKA; BBIBOJIUTH
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXK-
JIECTBO U 3HAUYEHUsI CHHYCa, KOCHHYyCa
W TaHTeHCa JUIA YTJIOB 300 , 45° 60°:
peliaTh 3a/1a4u, CBsI3aHHBIC C M0100MeM

o
g 14 TPEYTrOJbHUKOB, UMEIOIIUX O PABHOMY
§ yriy;  GOpMyJIUpOBaTh H Z10Ka3bIBATH
E teopemy Iludaropa m oOparHyio e€ii;
S- Pemmenne sanad BBIBOJUTEL (opmyny ['epona mis 1uio-
a1 TPEYTOJIbHUKA; PEIIaTh 33aja4i Ha
Konmponvnas pasoma Ne2. BBIUMCIICHHE W JOKAa3aTCIbCTBO, CBS-
3aHHBIE ¢ (GOpMyJIaMU TUIOMIAJIEH W
teopemoii [Tudaropa.
Onpenenenue MOJOOHBIX OOBACHATh TOHATHE mponopuuoHaib- | 1,2,3,4,5,6,7
TPEYTroJIbHUKOB HOCTHM  OTPE3KOB;  (OPMYyJIHPOBATH
ompeAeneHus MOJ00HBIX TpPEyTrOJbHU-
Ilpusnakn  nonobus  Tpe- KOB W Ko3(duiueHta mnomoodus; ¢op-
YTOILHUKOB MYJIAPOBAaTh W JOKA3bIBaTh TEOPEMBI:
Konmponvnas paboma Ne3 00 OTHONICHHMH ILIOIIAACH ITOJOOHBIX
TPEYTOJIHHUKOB, O TIPU3HAKAX IOJI0OHS
[Tpumenenue nomoodus K J10- TPEYTOJIBHUKOB, O CpPEIHEH JINHUU Tpe-
Ka3aTelbCTBY TEOPEM U pe- yTOJIbHHKA, O TIEPECEUCHUN MEIUaH
IICHUIO 3a7a4
19




TPCYTrOJIbHUKOB, IJiId BBIYMUCJICHUA 3HA-
YEHUW TPUTOHOMETPUUYECKUX (DYHKITHI
WCIIONb30BaTh  KOMIBIOTEPHBIE  MPO-
IpaMMBl.

17

VIII. Oxpyscnocmeo

KacarenbHast K OKpY>KHOCTH

IleHTpanbHbIE U BIMCAaHHBIC
YTJIBI

UYerslpe 3aMeuaTebHbIE TOU-
KM TPEyTOJIbHUKA

Brmcannas u OInnCaHHas

OKPY>KHOCTH

Penrtenue 3amau

Koumponvnan paboma NeS.

UccnenoBaTh B3aMMHOE PacloiOKeHUE
NpSIMON M OKPY>KHOCTH; (OPMYITHUPO-
BaTb ONpeJAENieHHe KacaTeIbHOM K
OKPY>KHOCTH; (OpPMYJIMpPOBATh M JOKa-
3bIBaTh TEOPEMBI: O CBOMCTBE KacaTelb-
HOHM, O TpH3HAKe KacaTelbHOH, 00 OT-
pe3Kax KacaTelbHBIX, POBEICHHBIX W3
OJIHOW TOYKH; (OPMYITHPOBATH MMOHATHE
LIEHTPAIBHOTO yTrjia U TPagyCHOU MeEphI
JIyTU OKPY)KHOCTH; (POPMYJIMPOBATH M
JIOKa3bIBaTh TEOPEMBI: O BIHCAHHOM
yrjie, O MPOM3BEICHUH OTPE3KOB Iepe-
CEeKarolmmxcss Xopa; (hopMyIHpoBaTh U
JIOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C 3a-
MeUaTeIbHBIMH TOYKAMU TPEYTOJIbHU-
Ka: 0 OHCCeKTpuce yria W, Kak clei-
CTBHUE, O TIEPECCUCHUU OUCCEKTPUC Tpe-
YTOJIbHUKA; O CEPEAMHHOM TMEepIIeHIU-
KyJIsIpe K OTPE3Ky U, KaK CIIEJICTBHE, O
MEePECECYCHUN CEPEIUHHBIX TEePIICH N~
KYJISIDOB K CTOPOHAM TPEYTOJIbHHUKA; O
MepPeceyeH BBICOT TPEYTOJIbHUKA;
(bopMyIHpOBaTh ONPEICIICHUS OKPYK-
HOCTE, BIIMCAHHOW B MHOTOYTOJILHUK U
ONMCAHHOW OKOJIO MHOIOYTOJIbHHUKA;
(dbopMynupoBaTh U JOKa3bIBaTh TEOpe-
MBI 00 OKpYKHOCTH, BIIMCAHHOMW B Tpe-
YTOJIbHUK; 00 OKPY»HOCTH, OMHUCAHHOU
OKOJIO TPEYTOJIbHUKA; O CBOMCTBE CTO-
POH OMHUCAHHOTO YETHIPEXYTOJIbHUKA; O
CBOMCTBE YIJIOB BIMCAHHOI'O YETHIPEX-
YrOJIbHUKA; PelIaTh 3a7a4d Ha BBIYKC-
JIEHUE, JT0Ka3aTeNbCTBO M IMOCTPOCHHUE,
CBSI3aHHBIE C OKPYKHOCTBHIO, BIIHCaH-
HBIMU U ONHMCAHHBIMHM TPEYTOJIbHUKAMHU
U YEeTBIPEXYTOJIbHUKAMU; HCCIEA0BaTh
CBOMCTBa KOH(UTYpAIHii, CBI3aHHBIX C
OKPY>KHOCTBIO, C TIOMOIIBIO KOMIIBIO-
TEPHBIX MTPOTrPaMM.

1,2,3,4,5,6,7

Iloemopenue. Pewienue 3adau.

9 knacc




IlonsiTue BekTOpa

DopMyIUpOBaTh ONPEIEIECHNUS U UILIIO-
CTPUPOBATH MOHATUS BEKTOpA, €ro JUIU-

XI

.
Jn

e CrnoxeHne U BEIUMTAHUE BEK- HBI, KOJUIMHCApHBIX M PaBHBIX BEKTO- 1,2,3,4,5,6,7
& TOPOB POB; MOTHBUPOBATh BBEIACHHUE MOHATUN
§ U JEUCTBUM, CBA3AHHBIX C BEKTOpaMHU,
;«‘5 COOTBETCTBYIOIIIUMHU TpPUMEpPaMH, OT-
5 YMHOKEHHE BEKTOpA Ha 1HC- HOCAIMMHUCS K (DU3UYECKMM BEKTOP-
- 8 no. IlpumeHeHne BEKTOPOB K HBIM BEIWYMHAM; IPUMEHSITH BEKTOPHI

PEIICHUIO 3a/1a4 U JICHCTBUS HAJ HUMHU TPH PCUICHUH

T€OMETPUUYECKHX 3aJ1a4

g Koopaunatsl BekTopa OOBsCHATh W WUIIOCTpUpoBaTh ToHs- | 1,2,3,4,5,6,7
3 TS TPSIMOYTOJBLHON CHCTEMBI KOOP/IH-
3 Ipocteiinme 3ama4u B KOOp- HaT, KOOpAMHAT TOYKM M KOOpAUHAT
§" JUHATaX BEKTOpAa; BBIBOJIUTH M HCIOJb30BaTh
g MIPH PeIIeHuy 3a1a4 POpMYITbI KOOPIH-
) 10 HaT CepeuHbl OTPE3Ka, JUIMHBI BEKTO-
S YPaBHEHHS  OKPY)KHOCTH  H pa, PacCTOSHMS MEXKTy JBYMSI TOUKAMH,
E. NpsAMOH YPaBHEHUSI OKPY>KHOCTH U TIPSIMOM.
X

Pemenne 3amau

Konumponvnas paboma Nel.
S CuHyc, KOCHUHYC, TaHI€HC ®opmynupoBaTh W wuoctpuponats | 1,2,3,4,5,6,7
= yrina OTpeJieJICHUsI CUHYCa, KOCUHYCa M TaH-
3 reHca yrjioB OT 0° 10 1800; BBEIBOIUTDH
§ COOTHOIIEHUS MEXAY CTOPO- OCHOBHO€ TPUTOHOMETPHUYECKOE TOXK-
g HaMHM U YIJIaMHU TPEeyToJIbHU- necTBO M hopMyIibl IpuUBeCHU; (Hop-
s Ko, MYJIAPOBAaTh W JIOKA3bIBaTh TEOPEMBI
2 CUHYCOB M KOCHHYCOB, MPUMEHSTh HX
§ CKanspHoe Npou3Be/IeH e MIPU PENICHUH TPEYTOJIBHUKOB; OOBSIC-
N 11 BEKTOPOB HATh, KaK HCIOJNB3YIOTCS TPUTOHOMET-
S pudeckre (GopMyIbl B U3MEPUTEITHHBIX
S paboTax Ha MECTHOCTH; (QOpMyIUpO-
§ < Pemenue 3aqau BaTh OMPEICIICHUS YIiIa MEXIy BEKTO-
g & pamMH U CKaJIIPHOTO TIPOU3BE/ICHUS BEK-
§ § TOPOB; BBIBOAWTH (HOPMYITy CKIIPHOTO
S % MIPOU3BEICHUS Yepe3 KOOPAUHATHI BEK-
%‘§ TOpOB; (HOpMyIHpPOBaTH U OOOCHOBHI-
§ § BaTh YTBEpPXJCHHE O CBOWCTBaxX CKa-
. S JISPHOTO TIPOU3BEJICHUS; HCIIOH30BATh
S § CKaJspHOE TMPOU3BEACHHE BEKTOPOB
S 3 IIPH PEIICHUY 33]1aY.
§ % Konmponvnas pavoma Ne 2
o R
© 3
< S

[IpaBunIBHBIE MHOTOYTOJIBHU- dopmynupoBath ompexnenenue mpa- | 1,2,3,4,5,6,7
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KH

JlnuHa OKpYXXHOCTH W IUIO-
11a]1b Kpyra

Penrenue 3amau

Konmponvnas paooma Ne 3

BUJILHOTO MHOTOYTOJIBHHKA; (OpMyIH-
poBaTb U JIOKa3bIBaTh TEOPEMBbI 00
OKpPYHOCTSIX, ONMCAHHON OKOJO Ipa-
BUJILHOTO MHOTOYTOJIbHUKA W BIIUCaH-
HOI B HEr0; BBIBOJUTH M HMCIIOJIb30BATh
dbopMynbl A1 BBIYMCIEHUS IUIOLIAIN
[IPaBWJIBHOIO ~ MHOTOYIOJIbHHKA, €0
CTOPOHBI U  paguyca  BIOUCAHHOU
OKPYKHOCTH; peIllaTh 3aJayd Ha IIO-
CTpOCHHE MPABUIBHBIX MHOTOYTOJIbHU-
KOB, OOBSCHATH TIOHSATUS  JUTUHBI
OKPYKHOCTH M IUJIOLIAJAU KPYyTa; BBIBO-
TUTH (GOPMYJIIBI JJIsl BBIYMCICHUS JUTHHBI
OKPYXHOCTH W JIMHBI JIyTH, TUIOUIAIN
Kpyra U IUIOIIAJu KPYTOBOI'O CEKTOpPa;
MIPUMEHSTH 3TU (HOPMYJIbI IPU PEUICHUH
3a/ay.

XU, deuscenusn

IlousaTue nBUXeHUS

[TapannensHbIi  TIEpEHOC U
IIOBOPOT

Pemenne 3agau

KonTpoasnasi padora Ne 4

OOBSACHATH, YTO Takoe OTOOpakeHHe
TUIOCKOCTH Ha ce0s U B KaKOM CIydae
OHO HAa3bIBACTCS JBIDKEHHEM ILIOCKO-
CTH; OOBSCHATH, YTO TaKOE OcCeBas
CUMMETpHs, LEHTpaJIbHAs CHMMETpHS,
napajulelbHBId TEPEeHOC U MOBOPOT;
000OCHOBBIBaTh, YTO ATH OTOOpaKEHHUS
TUIOCKOCTH Ha ce0s SIBIISIOTCS JBHIKE-
HUSIMH; OOBSCHATH, KAKOBA CBSI3b MEX-
Iy ABWKCHUSMH W HAJOKECHUSMHU; WII-
JTFOCTPUPOBATH OCHOBHBIC BUBI JIBUXKE-
HU{, B TOM YHCIIC U C MTOMOIIBIO KOM-
MBIOTEPHBIX MPOTPAMM.

1,2,3,4,5,6,7

XIV. Hauanvuvie ceedenus uz cmepeomempuu

MHororpaHHuKu

Tena u MOBEpXHOCTH Bpalle-
HUs

OOBACHATH, YTO TAaKOE MHOTOTPAHHUK,
ero rpanu, péOpa, BEpIIMHBI, AUATrOHA-
JM, KaKOW MHOTOTPaHHUK Ha3bIBaeTCs
BBIMYKJIBIM, YTO TaKO€ M-YroJbHas
npu3Ma, e€ OCHOBaHMsI, OOKOBbIE TPaHU
1 OoKOBBIE pEOpa, Kakas Mpu3Ma Hazbl-
BaeTcs MPsIMOM M Kakasi HAaKJIOHHOH, 4TO
TaKO€ BBICOTA NPU3MBI, Kakas MpuU3Ma
Ha3bIBAETCS MapayjieNlenune oM U Ka-
KOW MapajuleJIenuIe]] Ha3bIBaeTCs Ipsi-
MOYTOJIbHBIM; (OPMYJIMPOBaTh U 000C-
HOBBIBAaTh YTBEPXKJICHUS O CBOWCTBE
JMaroHajed mnapajenenunena M o
KBaJpare IHArOHAIN TPSMOYTOJIHEHOTO
napajenenunesna; o0ObsICHATh, YTO Ta-
Koe 00bEM MHOTOTPAaHHUKA; BBIBOIHUTH
(c momompio mnpuHnMna Kasambepn)
¢bopMyity 00bEMa MPSIMOYTOIBHOIO Ma-
pajulenenunena; OOBACHATb, KakKou
MHOTOTPAaHHUK Ha3bIBaeTCs MHUpPaMH-
JIOH, 9TO TaKoe OCHOBAaHHWE, BEPIINHA,
OOKOBBIE I'paHH, OOKOBBIE PEOPA U BBI-

1,2,3,4,5,6,7




coTa THpPAaMHJbI, Kakas MHpamMuIa
Ha3bIBACTCSl TPABWIBHOH, YTO TaKoe
anodema MpaBWIBHONH MUPAMUIIBI, TIPH-
BOIUTh (popmysry 0o0bEéMa MHUpPaMHUIIBI;
OOBSICHSITH, KAKOE TEJIO HA3BIBACTCS IIH-
JUHJIPOM, YTO TaKOE€ €ro OCh, BBICOTA,
OCHOBaHUE, paanyc, OOKOBas TMOBEPX-
HOCTh, oOpasyromue, pa3BépTka OOKO-
BOH TIOBEPXHOCTH, KaKUMHU (HOpMyIamMu
BBIp@XAIOTCS 00BEM M IUIONIAb OOKO-
BOH TOBEPXHOCTH UWIMHIpA; OOBsC-
HSTh, KaKOE TEJI0 Ha3bIBACTCS KOHYCOM,
YTO TaKOE€ €r0 OCh, BHICOTA, OCHOBAHHUE,
OOKOBasi TIOBEPXHOCTh, OOpa3yrolIHe,
pa3BepTka OOKOBOW MOBEPXHOCTH, Ka-
KHUMH (OPMYJIaMHU BBIPAXKAOTCA 00BEM
KOHYyCa ¥ IO b OOKOBOH IMOBEPXHO-
CTH; OOBSCHATH, Kakas IOBEPXHOCTh
Ha3bIBaeTCsl CcQepoil W Kakoe TeJo
HAa3bIBACTCS IIAPOM, YTO TAKOE PAINyC
u jguamerp cdepsl (mapa), KaKuMHU
(dopmMynamMu BBIpaKalOTCs 00BEM Imapa
U wiomaab chepsl; n300paxkarh U pac-
MOo3HaBaTh Ha PHUCYHKaX MNpU3My, TMa-
pajulenenuIes, NHUpaMHUIy, HIAHID,

KOHYC, LIap.
06 akcuomax naianumempuu 2
Iloemopenue . Pewienue 3a0au 9
COTI'JTJACOBAHO COTI'JTACOBAHO
IIpoTokon 3acenanus 3aMECTUTEINb TUpeKTopa o YBP
MO yuuteneit - npeaMeTHUKOB Ne 1
oT «27 » aBrycrta 2021 roga 0O.B. Marganosa
J.A. bopTHUK

«28» aprycra 2021rona
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