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1.IlosicHUTEILHASA 3aIHCKA
Hetu c 3I1P u3-3a 0COOEHHOCTH CBOETO MCHXOJIOTUYSCKOTO PA3BUTUS TPYAHO YCBOMBAIOT IpOTrpamMMmy IO MaTeMaruke. B cBsi3u 3TuM B
porpaMMy 00111e00pa30BaTEIbHON IIKOJIBI HAJI0 BHOCHTh HEKOTOPBIC M3MEHEHUS: YCHIIUTh Pa3/iesibl, CBI3aHHBIC C TOBTOPSHUEM MIPOMIEHHOTO
MaTepI/Ia.TIa, YBGJII/I‘-II/ITB KOJIMYCCTBO ynpa)KHeHI/Iﬁ nu 3aI[aHHI>'I, CBA3AHHBIX C HpaKTHqCCKOfI OCATCIIBHOCTHIO y‘laH_II/IXCSI; HeKOTOPBIe TEMBbI JaBaThb KaK
O3HAKOMMUTCIIBHBIC, HCKIHOYATh OTACIIbHBIC prI[HbIe JOKa3aTcCJIbCTBA, TGOpeTI/I‘IeCKI/If/'I MaTCpI/IaJI peKOMeHI[yeTCH HpeHOI[HOCI/ITB B Hpouecce peH_IeHI/HI
3aJ1a4 U BBITIOJTHEHUS 3aJaHUI HATJIATHO ITPAKTHYECKOI0 XapakTepa

VuuThIBasi IICUXOJOTMYECKHE OCOOEHHOCTH M BO3MOXKHOCTH DTHX ,Z[CT@IZ, uenecoo6pa3Ho JaBaTb MaTcpHail HEOOJIBIITUMH J03aMu, C
IMOCTCIICHHBIM €T'0 YCIOKHCHHUEM, YBCIIMUUBACM

IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOT'PAMMBI YYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI
JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpaMMbl yueOHOT0 Kypca «I eoMeTpusi» XapaKTepu3yrTCs:
1) naTpuoTHYECKOE BOCIIUTAHNE:

[IPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCUICKOM MAaT€MAaTHKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSAM DPOCCHUUCKHUX
MaTEeMaTHKOB M POCCUHCKON MaTeMaTUYECKOM IIKOJIbI, K MCIIOIb30BAHUIO 3TUX JIOCTHKEHUH B IPYTrUX HayKaxX U NPUKIATHBIX cepax;

2) rpa:KIaHCKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TpaXKJAaHWHA W pEANIM3alldd €ro NpaB, MPEACTaBIEHHEM O MaTeMaTHYEeCKUX OCHOBaX
(GYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYP, ABJIEHUH, IPOLIETyp IPaskJaHCKOT0 00111ecTBa (HallpuMep, BBIOOPHI, OTPOCHI), TOTOBHOCTBHIO K 00CYKI€HUIO
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C IPAKTUYECKMM IPUMEHEHHEM JNOCTHUKEHHI HAayKH, OCO3HAHHMEM BaKHOCTH MOPAIbHO-ITUUYECKHUX MPHUHIUIIOB B
JEeSITETBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTUBHOE y4aCTHE B PEIICHUH TPAKTUYECKHX 3a1a4 MAaTEMaTHYECKON HAPaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHIECKOT O
00pa3oBaHMs HAa MPOTSDKEHUHM BCEW JKM3HU I YCHEIIHOW MPO(ecCHOHANBHON AEATENbHOCTH M PAa3BUTHEM HEOOXOIAMMBIX YMEHHUH, OCO3HAaHHBIM



BBEIOOPOM W TOCTPOCHHEM HWHIAMBUAYAIBHONH TPAaeKTOPUHM OOpa30BaHUs W KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX
MOTpeOHOCTEH;

4) ICTETHICCKOEC BOCIIMTAHHUEC:

CTIOCOOHOCTBIO K SMOIIMOHATILHOMY U 3CTETUYECKOMY BOCTIPUSATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3aj1a4, PEIICHH, PACCyX ICHUH, YMEHUIO BUIETh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOI'0 TIO3HAHUS

OpPUEHTAIINEH B IEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, TPUPO/IbI
U 001IecTBa, TOHUMAaHUEM MaTeMaTHYeCKOW HayKu Kak c(epbl UelOBEUYECKOM AESTeNbHOCTH, STANoB €€ pa3BUTHS W 3HAUMMOCTH JJISl Pa3BUTHUS
LUBWJIA3AIUH, OBJIAJICHUEM SI3bIKOM MaTEMAaTUKU U MATEMATUYECKON KYJIbTYPOU KaK CPEeICTBOM MO3HAHUS MUPA, OBJIaJICHUEM IIPOCTEUIITUMHU HABBIKAMU
HCCIIeIOBATENBCKOM 1€ATEeIbHOCTH;

6) puzuueckoe BocnuTaHue, GopMHpPOBaAHHE KYJIbTYPhI 310POBbSI U IMOLHOHAIBLHOI0 0JIATONIOIYYHSI:

TOTOBHOCTBIO TIPUMEHSTh MAaTeMAaTHYECKUE 3HAHUSI B MHTEpPEcax CBOETO 3J0pPOBBs, BEACHHS 3JI0POBOr0 o0Opa3a >KU3HHU (3I0pOBOE MHUTAHHE,
cOamaHCHUpPOBAHHBINA PEKUM 3aHITHIA U OTHbIXA, PETyIspHas Qu3andeckas akTUBHOCTb), CHOPMUPOBAHHOCTHIO HaBbIKa pedIeKCru, TPU3HAHUEM CBOETO
MpaBa Ha OMIKUOKY U TAKOTO YKe IpaBa JAPYroro YeIoBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

OpUEHTAllMe Ha MPUMEHEHHE MATEeMaTHYECKUX 3HAHWHM IS peuieHus 3ajJad B OOJACTH COXPAHHOCTH OKpPYXKAlOUIeH Cpeibl, MIaHUPOBaHUS
MOCTYIIKOB U OIICHKH WX BO3MO>KHBIX MOCIEJCTBUH AJIsI OKPYXKAIOMIEH Cpe/ibl, OCO3HAHUEM TII00aIbHOTO XapaKTepa dKOJIOTUYECKHUX MPOOJIeM U myTei
WX PEIICHUS;

8) amanTanus K N3MEHSIOIUMCS YCJIOBUSIM COIUAIBLHOM W PUPOTHOI Cpeabl:

TOTOBHOCTBIO K HeﬁCTBHHM B YCJIOBUSAX HCOHpeI[eHéHHOCTI/I, MOBBIIICHUIO YPOBHA CBOEM KOMIIETEHTHOCTH qepe3 MPAKTUUCCKYIO NCATCIIbBHOCTD, B
TOM YUCJIC YMCHUC YUUTHCA Y APYTUX J'IIO,ZIeI\/II, HpI/IO6peTaTI) B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHU A, HABBIKH Y KOMIICTCHIIUHA W3 OIIbITA JPYTUX;

HEe00XO0IMMOCThIO B (POPMHUPOBAHUHU HOBBIX 3HAHUU, B TOM 4HCIe (OPMYIUPOBATH UACH, OHITUSA, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM
YHClie paHee HeM3BECTHBIX, 0CO3HABATH AC(PHUIIMTH COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIMIO, BOCIIPUHUMATEH CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOMINN KOHTPMED, KOPPEKTUPOBATH
NpUHMMAaeMble  pelieHuss U JedcTBus,  (GopMmynupoBaTb ¥ OIEHMBaTh  PUCKM W TOCIEACTBUS,  (OPMHUPOBATH  OIIBI

METAIIPEIMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBHUS
ba3oBble Jlornueckue AeicTBUsA:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIC NMPU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHSATHHA, OTHOIIEHHH MEXAYy HNOHATUSMH, (HOPMYIHPOBATH
OIpeJIeJIEHUs] IOHATHUH, YCTaHABIMBATh CYILIECTBEHHBIM NMPU3HAK KiacCU(UKALMU, OCHOBAHUSA Ul 0000LIEHNS U CPaBHEHUS, KDUTEPUH IPOBOIMMOTO
aHaymn3a;

BOCIIPUHUMATh, (GOPMYyIUPOBATh U MPe0OPa30BbIBATE CYKJIEHUS: YTBEpAUTEIbHbIE U OTPULIATENIbHbIC, €JMHUYHbIC, YACTHBIE U O0IIKE, YCIOBHBIE,
BBISIBIISITH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aNMOCBSI3U U IPOTUBOPEYNS B (haKTax, JTaHHBIX, HAOIIOICHUSIX U YTBEPKACHUSX, IpeIaraTb KpUTCPUH
JUIS BBISIBJICHUS 3AKOHOMEPHOCTEN U IIPOTUBOPEUNIL;

JIeJ1aTh BBIBOJIbI C UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKJIIOUEHHH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEpPXKJIEHHUH (MpsMble U OT MPOTUBHOTO), MPOBOAUTH CAMOCTOSTEIBHO HECIOXKHBIE JOKa3aTelbCTBa
MaTeMaTHYeCKUX (aKkTOB, BBICTPAUBATh apryMEHTAIHNIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpPATh CMOCOO pemieHusl y4eOHOM 3ajauM (CpaBHUMBAaTh HECKOJIBKO BAapUAHTOB peEIIEHUs, BbIOMpaTh HauOosiee MOAXOAMUN C yu€ToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTeLCKHe JeiiCTBUSA.

HCIOJIb30BaTh BOIMPOCHI KaK MCCIENOBATEIbCKUIT WHCTPYMEHT IMO3HaHUsA, (HOPMYIHpPOBATH BOMPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHE, Mpodiemy,
CaMOCTOSITEITFHO YCTAaHABIMBATH HCKOMOE U JJaHHOE, JOPMUPOBATH THITOTE3Y, apPTYMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHE,

MPOBOANUTH IO CaMOCTOSTEIHHO COCTABICHHOMY IUIAaHY HECIOXKHBIA DKCIEPUMEHT, HEOOINBIIOE HCCIEOBAHHE MO YCTAHOBIEHUIO OCOOCHHOCTEMH
MaTeMaTU4eCKoro 00HhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSITENNFHO (hOpPMYIHPOBaTH OOOOIICHHUS W BBIBOABI MO Pe3yiabTaTaM MPOBEIEHHOTO HAOIIOJIEHUS, UCCIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB M O00OIIIECHNUI;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECcca, a TAKKE BBIABUTATh MPENOIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHUSX.

Paborta ¢ unopmanmeii:
BBISIBJIATh HEJOCTATOYHOCTh U U30BITOYHOCTh MH(POPMALINH, TaHHBIX, HEOOXOAUMBIX Ul PELICHUS 3aau;

BbIOMPATH, AHATU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (HOPM MpEICTaBICHUS;
BBIOMpaTh POpMY IpeaCTaBICHU HH(OPMALIMK U WJUTIOCTPUPOBATH PelIaeMble 33Ja4u CXeMaMu, TuarpaMMaMu, HHON rpapuKoi U UX KOMOUHAIUSIMU,



OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTENIEM HITH CPOPMYITUPOBAHHBIM CAMOCTOSITEIBHO.
KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e H1eiiCTBUSA:

BOCIIPUHUMATH B ()OPMYITHPOBATH CYXKIICHHS B COOTBETCTBUU C YCIOBUSMH H IEIISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHUS
B YCTHBIX U NMCbMCHHBIX TCKCTAX, AaBATh MMOSACHCHUA 110 XOAY PCIICHHUA 3aJa4l, KOMMCHTUPOBATH HOJIyT{eHHBIfI pe3yibTar;

B X0JI¢ 00CYXJICHHS 3371aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOil TeMBbI, TPOOJIEMBI, PEIIaeMOi 3a/1a4¥, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK
pEIIEHHsI, COTIOCTABIISATH CBOM CYKJICHHS C CYXICHUSMH APYIHX YYaCTHUKOB JIMAIIOTa, OOHAPY>KUBATh PA3IUUME U CXOJCTBO MO3UIMNA, B KOPPEKTHOM
dbopme hopMynupoBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEACTABJIATE PE3YJIbTAaThl pCHICHUSA 3a4a4u, SDKCIICPUMCHTA, UCCIICAOBAHUS, ITIPOCKTA, CAMOCTOATCILHO BI>I6I/IpaTI) Q)opMaT BBICTYIIJICHUSA C y‘IéTOM 3a1a4
MPE3CHTAIMH U OCOOCHHOCTEH ayJIuTOPHUH;

IIOHUMATDb U HUCIIOJIb30BATh NPCUMYILICCTBA KOMﬁHILHOfI n I/IHI[I/IBHI[Y&JII)HOﬁ pa6OTI)I IIpU pCUHICHUHN yqe6HLIX MAaTEMATUYCCKUX 3aJ1a4,

MPUHUMATB 1€ COBMECTHOM JIEATEIILHOCTH, INITAHUPOBATH OPTaHU3AIMI0 COBMECTHOM pabOThI, PaCIpe/IesisiTh BUIBI pa0dOT, TOTOBAPUBATHCS, 00CYKIATh
MIPOIIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (0OCYXkIEHUS, OOMEH MHEHHSMHU, MO3TOBBIC IITYPMBI M JIPYTUE), BBIMOJHATH CBOK 4YacTh PabOTHI U
KOOPAUHHUPOBATH CBOHU HeﬁCTBHﬂ C JApyrumu 4JjCeHaMHl KOMaH/Ibl, OLCHMUBATH KadY€CTBO CBOCIO BKJIaJla B O6IIIPIﬁ IMPOAYKT II0 KPUTCPUAM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIe YHHBepcaJbHbIEe y4eOHbIe 1eiicTBH
Camoopranu3anmusi:

CaMOCTOSITENIbHO COCTaBJISITh IJIaH, aJTOPUTM pElIeHUs 3aJaud (WM €ro 4acTbh), BbIOMpaTh CIOCOO pElIeHHUs C Y4ETOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMAIIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJIQ/IETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCa M pe3ysibTaTa pelIeHUs] MaTeMaTHYeCKOU 3a/1aui;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BOHUKHYTh MPHU PELICHUU 33/1a4M, BHOCUTh KOPPEKTUBBI B IESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJEHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yNIbTaTa JIEATEIbHOCTH IOCTABICHHOMN LIETH U YCIOBHUAM, OOBSICHATh MPUYMHBI TOCTUKEHUS WM HEIOCTHKEHUS LEIH,
HaXOJUTh OIIMOKY, 1aBaTh OIIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI



K koHIty 00y4enwus B 7 KJacce 00yJarOMIHiACs MOJIYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Pacrio3naBaTh W3y4deHHbIE TI'€OMETpPUUYECKHE (UTYpBI, ONpEAeNsATh HMX B3aUMHOE pACIOJIOKEHUE, H300paxarb IeoMeTpuyecKkue (QUrypsl,
BBITIOJIHSTH YEPTEKHU MO YCIOBUIO 3a7aun. M3MepsTh TMHeHbIe U yTI0BbIie BEIMYUHBL. Peliars 3a1aun Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJIMUKH YTJIOB.

Jlenatb TpyOyr0 OLIEHKY JTMHEWHBIX U YITIOBBIX BEJIWYHH NPEAMETOB B PEATbHOMN KU3HH, Pa3MEPOB MPUPOAHBIX 00bEKTOB. PaznnuaTts pasmepsl
3TUX 0OBEKTOB I10 MOPAIKY BETUUUHBI.

CTpOI/ITb YCPTCIKU K TCOMCTPUYCCKHM 3aJlavdaM.

[Tonb30BaTbcs MpU3HAKAMM PAaBEHCTBA TPEYrOJbHUKOB, MCIOJIb30BATh MPU3HAKU M CBOMCTBA pPaBHOOEIPEHHBIX TPEYrOJIbHUKOB MPU PEIICHUU
3a/1a4.

HpOBOZ[I/ITB JIOTUYCCKUEC PACCYKACHUSA C UCITIOJIB30BAHUEM 'COMETPUUCCKUX TCOPEM.

ITons30BaThCA IMPpU3HAKaMH PAaBCHCTBA IMPAMOYI'OJIbHBIX TPCYTOJIbHUKOB, CBOIMCTBOM MC/IHUAHHbI, HpOBCILéHHOfI K TUIIOTCHY3C MPAMOYTOJBHOI'O
TPEYTroOJIbHUKA, B PCIICHUU T'COMCTPHUYICCKUX 3aaaY.

OnpenensaTs NapanienbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3dyeT ¢ HMUMHM cekymas. OnpenessTs NMapaulebHOCTh MPSIMBIX C
ITOMOIIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJTHOM MPSAMOU 10 TOYEK APYrOU MPSMOM.

Pemate 3amaum Ha kieT4yaroi Oymare.

ITpoBOIUTH BBIYMCICHUS U HAXOAUTh YHCIOBBIE U OYKBEHHBIE 3HAYEHUs YIJIOB B F€OMETPUYECKUX 3a7ayaxX C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOT'OYT'OJIbHUKOB, CBOIMCTB YIJIOB, 00pa30BaHHBIX IIPU NEPECEUSHUH JIBYX NMapauIeIbHBIX NPSIMbIX CeKyllel. Pemars mpakTuieckue
3a/1a4d Ha HAXOXKJEHUE YIJIOB.

Bnaners moHsTHEM T COMCTPHUYCCKOI'O MCCTa TOYCK. YMmerh ONpCACIIAATD 6I/ICCCKTpI/Icy yriia u CCpCZ[I/IHHHﬁ MNEPNCHAUKYIIAP K OTPC3KY KakK
reoOMETPUICCKUEC MECTA TOYCK.

DopMyIUPOBATH OMPEACICHUS OKPYKHOCTH M Kpyra, XOpJbl U JUAMETpa OKPY>KHOCTH, MOJIb30BaThCA UX CBOMCTBaAMU. Y METh NMPUMEHSATH 3TH
CBOWCTBA IIPU PELIEHUH 3aa4.

Brnanets noHsTHEM ONMKUCAHHON OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETh HaxouTh €€ 1eHTp. [loab3oBaThes hakTamMu 0 TOM, YTO OHCCEKTPHUCHI
YIJI0B TPEYrOJbHUKA MEPECEKAIOTCS B OJHOM TOUKE, U O TOM, YTO CEPEANHHBIE MEPIEHAUKYIISPHI K CTOPOHAM TPEYIOJbHUKA IEPECEKAI0TCs B OAHOU
TOUKE.



Brnaners nmoHsiTueM KacaTenbHOM K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOM O MEPHEHIUKYISIPHOCTH KAacaTEIbHOM M paauyca, MPOBEIEHHOIO K
TOYKE KACAHMUSI.

ITonp30BaThCA HpOCTGﬁIHPIMH TCOMECTPUYCCKUMHU HCPABCHCTBAMU, ITIOHUMATDb UX HpaKTI/I‘IeCKHﬁ CMBICIJI.

HpOBOI[I/ITb OCHOBHBIC TrCOMCTPHUICCKUC MMOCTPOCHUA C IIOMOIIBIO HUPKYJIA u JIMHEHKH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics moxy4quT CIEAYIONMEe TPEIMETHBIC PE3YJIbTATHI:
Pacno3znaBaTh OCHOBHEIC BHU/IbI ‘-ICTI)IpéXYTOJIBHI/IKOB, HUX BJIEMEHTHI, I1I0JI30BaThCA UX CBOHCTBaAMU IIpu pCUHICHUH I'COMETPHUYCCKUX 3aaa4.
[TpuMeHsTh CBOICTBA TOYKH IEPECEUCHUSI MEIMaH TPEYTOJIbHUKA (IIEHTPa Macc) B PEIICHUH 3a/1a4.

Bitagets noHsTHeM cpelHeN JIMHUM TPEYroJIbHUKA U TPAlleLiMK, IPUMEHATh UX CBOMCTBA IIPU PELICHUU reoMeTpruYecKux 3aaad. [lomp3oBaThes
teopemoint Dasneca U TEOPEMOH O MPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS ITPAKTUYECKUX 3a/1a4.

[IpuMeHsTh NpU3HAKK [10100USI TPEYTOJIBbHUKOB B PELICHUH F'€OMETPUUECKUX 3ajau.

ITonp30BaThCA TeopeMoﬁ HH(i)aropa AJId pCHICHUSA TCOMECTPUUICCKHUX U MTPAKTUYCCKUX 3a/1ay. CTpOI/ITL MAaTEMAaTUYICCKYIO MOACIIb B IPAKTUYICCKHUX
3agadax, CaMOCTOATCIbHO ACJIaTh qepTén( N HaXOJUTb COOTBETCTBYIOIINEC NJIMHBI.

BJ'I&Z[GTI) IMOHATHUAMU CUHYCA, KOCMHYCA U TAHI'CHCA OCTPOr'o yrjia mpsiMOYyroJIbHOTO TPEYIrOJIbHUKA. ITonp30BaTHCS STUMH ITOHATHUSIMH JJI pCHICHU A
MPAaKTUYCCKUX 3a7ad.

Bbruucnare  (pa3nuyHbIMM - cioco0amMM) IUIOLI[a/b TPEYroJbHUKA M IUIOMIAAM MHOTOYTOJbHBIX (Uryp (MOJB3ysCh, I/€ HEOOXOIUMO,
KaJbKyIITOpoM). [IpuMeHsATh MOJy4eHHbIE YMEHHUS B TPAKTUUYECKHUX 3a]auax.

Brnanets MOHATHUSMU BIMCAHHOTO U IIEHTPAJIBHOI'O YIJIa, HCIIOJIb30BaTh TEOPEMbI O BIIMCAHHBIX YIJIaX, YIiaxX MEeXAy XOpAaMu (CEKYIIUMU) U yTie
MEXy KacaTeJIbHOW U XOPJOM MPY PEIIEHUH F'€OMETPUYECKUX 3a1ad.

BJ'Ia)IeTI) IIOHSTHUEM OIIMCAHHOI'O quHpéxyroanHKa, MMPUMCHATH CBOMCTBA OIMCAHHOTO quI)IpéXYFO.]'H)HI/IKa IIpu pCUICHUHA 3a1a4.

IIpuMeHATh OTYYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MaTEMaTUYECKUE MOACIH JJIA 3a/1a4 PealbHOM XKU3HU U IIPOBOJUTH COOTBETCTBYIOIINE
BBIYUCIICHUS C IPUMEHEHUEM MTOA00US U TPUTOHOMETPHH (TI0JIB3YSACh, 1€ HE00X0AUMO, KaTbKYISITOPOM).

K koHI1y 00ydenus B 9 kjacce 00yJaromuiics MoJIyduT CIeayIOIINue MpeIMETHbIE Pe3yIbTaThl:



3HAaTh TPUTOHOMETPUYECKUE (DYHKIIUU OCTPHIX YIJIOB, HAXOIUTh C WX IOMOIIBIO PA3IUYHBIC DJIEMEHTHI MPSMOYTOJIBHOTO TPEYrojlbHUKA
(«peteHue MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY). HaxoIuTh (¢ MOMOUIBIO KaJdbKyJIATOpa) ATUHBI U YIIIBI 111 HETAOIMYHBIX 3HAYCHUH.

ITonp30BaThCA q)OpMYJIaMI/I NpUBCACHHUA HW OCHOBHBIM TPUTOHOMCTPUUCCKHUM TOXIACCTBOM JJIA HAXOXKICHUA COOTHOIICHUM MCKAY
TPUTOHOMCTPHYCCKUMU BCIIMUUMHAMMU.

Hcnons3oBaTh TEOPEMBI CHHYCOB U KOCMHYCOB JJISI HAXOXKIACHUA Pa3JIMYHbIX 3JICMCHTOB TPCYT'OJIbHUKA (<<pemeHHe TpCYFOJ'IBHI/IKOB»), MNPpUMCHATDb
HX IpU PCIICHUHU I'COMCTPUYICCKUX 3a/1ay.

Brnagers monsTHsMH TipeoOpa3zoBaHUsS IMOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB NONO0HBIX ¢uryp. I[lomp3oBaThcsi CBOMCTBAMH IOIOOHS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIIATD IJIMHBI U HAXOJIUTH YTJIbl Y MOA0OHBIX (uryp. [IpuMeHsTs cBOMCTBA O100MS B IPAKTUYECKUX 3a7a4aX. Y METh
MPUBOJIUTH MPUMEPHI TOJOOHBIX (DUTYDP B OKPYKAIOILIEM MHpE.

ITonb3oBaThCs TCOPEMaMU O IMPOU3BCACHHUHN OTPE3KOB XOPA, O IPOU3BCACHUU OTPC3KOB CCKYIIMX, O KBaApPaTC KacaTelIbHOM.

ITonb3oBaThes BCKTOpaMH, IIOHUMATb HUX FGOMCTpI/I‘IeCKI/Iﬁ u @HBHHCCKHﬁ CMBICJI, IPUMCHATbL UX B PCHICHHUH I'COMCTPUUCCKUX U (I)I/ISI/I‘IGCKI/IX
3aja4. HpI/IMCHﬂTI) CKaJIApHOC MPOMU3BCACHUC BEKTOPOB JJId HAXOKIACHUA IJIMH U YIJIOB.

ITonp30BaThCSI METOAOM KOOpAHUHAT Ha IJIOCKOCTHU, IPUMCHSAITH €0 B pCHICHUHN T'COMETPHUYCCKUX U MPAKTUYCCKUX 3a1a4.

Bitagets NOHATUSAMHU IPAaBUIBHOTO MHOTOYT'OJIBHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI YT OKPYKHOCTH U paJuaHHOW MEPHI YIJ1a, YMETh BEIYUCIIATD
IJIOIIAb Kpyra 1 ero yactei. [IpumMeHsaTs moy4eHHble YMEHU B IPAKTUYECKUX 3a7a4ax.

HaxoauTh ocu (M1 HEHTPBl) CUMMETPUU QUTYP, TPUMEHSTH JBUKEHHS IIJIOCKOCTU B IPOCTEUIINX CIydasX.

IIpyMeHsITh OTY4YEHHBIE 3HaHUS HA IPAKTUKE — CTPOUTh MaTEMaTUUECKUE MOJAEIH I 3a/1a4 pPeabHON KU3HU U IIPOBOJUTH COOTBETCTBYIOINE
BBIUHCIICHUS C TPUMEHEHUEM 0100MsI U TPUTOHOMETPUYECKUX PYHKINN (TIOTIB3YSCh, i€ HEOOX0UMO, KAJIbKYISITOPOM).

YnBaA KOJIMHECTBO TPEHUPOBOYHbIX ynpamHeHMﬁ, BK/1IOYaA exXeaHeBHO MaTepUnan anAa noBTopeHnNAa N CaMOCTOATE/IbHbIX pa60T.

3.Coaep:xanue TeM Y4eOHOT0 NpeMeTa

B npennaraemMom Kypce reoMeTpuu BhIIEISIOTCS cJIeAyIolie OCHOBHBIE co/lep:KaTe/IbHbIe JINHUU:



1-3. IloBTOpenue. Bektopnl. MeToa kKoopauHaT

ITonsitue BekTopa. PaBeHCTBO BekTOpoB. CIIOK€HME U BBIYUTAHUE BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4uCIO. PasnoxkeHue BeKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunats! Bekropa. IIpocreiine 3ana4n B KOOpAUMHATaX. Y paBHEHUs OKPYKHOCTH U NPsAMOU. [IpuMeHeHne BeKTopoB
Y KOOPAMHAT IIPU PEILICHUU 3aau.

OcHOBHasl 11€J1b — HAYYUTh YHaLIUXCS BBIIOJIHATH JEHCTBUSA HAJ BEKTOpAMH KaK HalpaBJICHHBIMU OTPE3KaMH, YTO BaXKHO JJI IPUMEHEHHSI BEKTOPOB
B (pU3UKE; MO3HAKOMUThH C MCIIOJB30BAaHMEM BEKTOPOB M METO/a KOOPAMHAT NPH PELICHUMHM TeOMETpHUYecKuX 3anad. Bekrop ompenensercs kak
HaNpaBJICHHBIA OTPE30K M JCHCTBHS HAJ BEKTOPAMH BBOJATCA TaK, KaK 3TO MPUHATO B (PU3MKE, T. €. KaK JCHCTBHS C HAIlPaBICHHBIMH OTPE3KaMHU.
OCHOBHOE BHHMMaHHME JOJDKHO OBITh YIEJIEHO BBIPAOOTKE YMEHHMH BBINOJHSATH ONEpalld HaJ BEKTOpaMH (CKJIQAbIBAThb BEKTOPBI 110 IpaBUIIaM
TPEYroJbHUKA U MapajuieiorpaMMa, CTPOUTh BEKTODP, PAaBHBIM PAa3HOCTH JBYX JAaHHBIX BEKTOPOB, a TaKXKE BEKTOP, PABHBIN IPOU3BEICHUIO JTAHHOTO
BEKTOpa Ha JaHHOE YHCJIO).

Ha npumepax nokasbiBaeTcsi, Kak BEKTOPbl MOT'YT IPUMEHSTHCS K PELICHUI0 FeOMETPUUECKUX 3a1ad. JlemoHcTpupyercs 3¢ (heKTUBHOCTh IPUMEHEHUS
bopMyn At KOOPAMHAT CEPEIUHBI OTPE3Ka, PACCTOSHUS MEXIY IBYMs TOUKAMH, YPABHEHUI OKPYKHOCTH M IPSMOW B KOHKPETHBIX T€OMETPHUYECKUX
3ajjayax, TeM CaMbIM JIaeTcs MIPeJCTaBIeHUE 00 U3yYEHUU Te€OMETPUUYECKUX (PUTYP C ITOMOIIbIO METOJI0B alreOphl.

4. CooTHOLIEHNSI MEKIY CTOPOHAMM U YIJIAMM TPeyroJibHUKA

CuHyc, KOCUHYC U TaHT€HC yriia. TeopeMbl CHHYCOB U KOCUHYCOB. Perienue TpeyroiasHukoB. CKaIsipHOE MPOU3BEICHUE BEKTOPOB U €r0 MPUMEHEHUE B
reoMeTpruyecKux 3agayax. OCHOBHAs 11€JIb — PA3BUTh YMEHHUE YYAIIUXCS NPUMEHSITh TPUTOHOMETPUUYECKUI anmnapar Opyu PelIeHUH T€OMETPUUYECKHUX
3azad.

Cunyc u xocunyc Jr6oro yraa ot 0° 1o 180° BBOAATCS ¢ MOMOIIBIO0 €IUHUYHON MOTYOKPYKHOCTH, TOKA3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB H
BBIBOJIUTCS eIlle oJHa (opMyia IUIOMAAM TPEYroyibHWKa (MOJOBHHA MPOM3BEACHUSA ABYX CTOPOH Ha CHHYC YIjla MEXIy HUMH). DTOT amnmapar
MIPUMEHSAETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHoe mpou3BeIeHHE BEKTOPOB BBOJUTCS KaK B (pr3MKe (Mpou3BeieHNE JUIMH BEKTOPOB Ha KOCUHYC yrila MeXly HUMH). PaccmaTpuBatoTcs cBOMCTBa
CKaJISIPHOTO MPOU3BEJICHUS U €r0 IPUMEHEHHUE MPU PEIIEHUH T€OMETPUUECKUX 3a1ay.

OCHOBHOE BHHUMAaHHE CJICayeT YyICIUTh BI)Ipa6OTKC IIPOYHBIX HABBIKOB B MPUMCHCHUHU TPUTOHOMETPHUUYCCKOIrO aIrapara npu pCiCHUun
F€OMETPUUYECKHX 3a/1a4.

5. JITMHA OKPYKHOCTH H IIOIIAJAb Kpyra

[IpaBunbHBIE MHOTOYroJIbHUKU. OKpPY>KHOCTH, ONMUCAHHAs OKOJO MPaBHWJIBHOIO MHOTOYrojibHWKa M BOMcaHHas B Hero. IlocTpoeHue mpaBUIIBHBIX
MHOTOYTOJBHUKOB. [[mHa okpyxHOCTH. [Imomane kpyra.

OcHOBHas 11eJIb — PACIIUPUTH 3HAHWE YUAIIUXCS O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHATHUS ITMHBI OKPYKHOCTHU U TLIOMIAAN Kpyra U (hOPMYIIbI JJis
WX BBIYUCIICHHS B Havasie TeMbI 1aeTcst onpeiesieHrue MPaBUIIbHOIO MHOTOYTOJIbHIKA M PACCMATPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, OMUCAHHOM OKOJIO
MPaBUIBLHOTO MHOTOYTOJbHUKA W BINHUCAHHOM B Hero. C IMOMOIIbIO ONMHMCAHHOM OKPYKHOCTH PEIIAIOTCS 3aJadd O IOCTPOCHHH MPABHIIBHOTO
MECTUYT'OJIbHHUKA U IPABUIIBHOI'O 2Fe-yFOJILHI/IKa, €CJIN JaH HpaBHHLHLIfI II-yIrOJIbHUK.

@opMyiibl, BeIpaXkarolyue CTOPOHY IIPABUIIBHOIO MHOTOYTOJIbHUKA U PaJuyC BIIMCAHHOW B HETO OKPYKHOCTHU 4€pe3 PaJuyC OIMCAHHON OKPYKHOCTH,
UCIOJIb3YIOTCS TIPU BbIBOJE (HOPMYN JUIMHBI OKPY>KHOCTH U IUIOWIAAM Kpyra. BbiBoa ommpaeTcsi Ha MHTYUTHBHOE MpEICTaBIEHHE O IMpeaese: MpH
HCOIrpaHNMYCHHOM YBCJIMUCHUHN YUCJIa CTOPOH HNPAaBHUIIBHOI'O MHOTOYI'OJIbHHKA, BIIMCAHHOI'O B OKPYKHOCTbH, €TI0 INCPUMCTP CTPECMHUTCHI K JIMHC 3TOU
OKPY>KHOCTH, a IJIOUIa/Ib — K IJIOLIAAN KpYyra, OrpaHUYEHHOTO OKPYXHOCTBIO.

6./IBuzkeHust



Otobpaxkenne miuockoctu Ha cebs. [lonstue nBumxenus. OceBas W ueHTpaynbHas cuMmMeTpuu. [lapamnensHbiii nmepenoc. IloBopor. Hamoxenus u
JIBYKEHUSL.

OcHOBHasl L1€Jb — NO3HAKOMMTD YYALIUXCS C MOHSITHEM JBUXKEHHS M €r0 CBOMCTBAMH, C OCHOBHBIMHU BUJAMU JBHUKEHHUM, CO B3aUMOOTHOLLIECHUSIMU
HAJIOXKEHUH U ABMKEHUH. JIBUJKEHHE IIJIOCKOCTHM BBOJAUTCS Kak OTOOpakeHHE IUIOCKOCTH Ha ce0s, COXpaHSIOLIee pacCTOSIHUE MEKIY TOUKAMH.
IIpu paccMoTpeHuU BUIOB ABMKEHUIM OCHOBHOE BHUMAHME YJIENISAETCS IOCTPOCHUIO 00pa30B TOUYEK, MPSIMBIX, OTPE3KOB, TPEYIOJIbHUKOB IIPU OCEBOU U
LIEHTPAJIbHOW CUMMETpPHSIX, MapajuleIbHOM mepeHoce, nopopore. Ha 3pdekTHhIX nmpruMepax MOKa3bIBaeTCsl NPUMEHEHHE ABMKEHUH IPU pEIIeHHH
reoMeTpuyeckux 3ajnad. [loHsATHE HAJIOXKEHUSI OTHOCUTCS B JIaHHOM KypC€ K YMCIY OCHOBHBIX NOHATHUH. JlOKa3bIBa€TCsA, UTO MOHSTHUS HAIOXKEHUS U
JBWKEHUS SIBJIIOTCSl SKBUBAJIECHTHBIMU: J1000€ HAJIOKEHHUE SIBISETCSA ABM)KEHHEM IUIOCKOCTH M oOpaTHO. M3yueHue Jokas3arenbcTBa HE SIBISETCA
00s13aTeNIbHBIM, OJIHAKO CJIelyeT PACCMOTPETh CBS3b MOHATUI HAJOKEHUS U JIBHIKEHHUS.

7. Haya/ibHbIE CBeICHUs U3 CTepeoMeTPUH

ITpenmer crepeomerpus. ['eomerprueckue Tena u MOBEpPXHOCTU. MHOIOrpaHHUKU: MpU3Ma, apajuieenunes, NupaMuaa, GopMyibl A1 BBIYUCIECHUS UX
00bEéMOB. Tena 1 MOBEPXHOCTH BpaLICHUS: IWJIMHAP, KOHYC, chepa, map, GopMyIIbl sl BBIMUCICHUS UX IDIOMIAJIeH TOBEPXHOCTEH M 00BEMOB.
OcHoBHas 11e7b — JaTh HadyalbHOE NPEACTaBICHHE O TeIaX U MOBEPXHOCTSAX B IIPOCTPAHCTBE; MO3HAKOMUTh YYAIIMXCSl C OCHOBHBIMH (OpMYyJIaMu ISt
BBIYHMCIICHUS TIJIOMIAJICH TOBEPXHOCTEN U O0BEMOB Tell.

PaccmoTpenne npocTeimmx MHOTOrpaHHUKOB (ITpU3Ma, NMapajulesienuesa, MMpaMubl), a TaKkKe Teld U MOBEpXHOCTeH BpaleHus (LWIMHApa, KOHYca,
cdepsl, mapa) MPOBOAUTCS Ha OCHOBE HATJIS/IHBIX IMPEICTABICHUH, 0€3 MPUBJICYCHUSI aKCHOM cTepeoMeTpuu. DopMymbl JUIs BBIYHCICHUS 00BEMOB
yKa3aHHBIX TeJ BBIBOAATCS Ha OCHOBe mpuHuuMNa KaBanbepu, GopMyibl A BBIUYMCIEHHS IUIOIMAAeH OOKOBBIX MOBEPXHOCTEH LWIMHApPA U KOHYca
MOJIYYarOTCs C TIOMOIIIBIO Pa3BEPTOK ITUX MOBEPXHOCTEH, (hopMyra mIomaau chepsl IPUBOAUTCS 6€3 000CHOBAHUSI.

8. O0 akcmomax reomeTpun

becena 06 akcnomax reomeTpuu.

OcHoBHas 1€k — 1aTh 0oJiee IIyOOKOe MPECTaBICHNE O CUCTEME aKCHOM IIJIAHUMETPHU U aKCHOMATHYECKOM METOJIE.

PaznuyHble cucTeMbl aKCHOM, Pa3IMYHbIE CIIOCOOBI BBEJICHUSI TOHITHS paBEHCTBA (DUTYD.

9. [ToBTOpenue. Pemenue 3agau

4. TemaTn4yeckoe NIAHMPOBAHUE

Ne Coaep:xxanue maTepuaja Kou-Bo

n/n Jac

1. [ToBTOpEHME Kypca reomeTpuu 8 Kiacca 2

2. I'maBa IX. BekTopbi 84
ITonsiTHE BEKTOpA. 24
PaBeHnctBO BekTOpOB. OTKIIaIBIBAHUE BEKTOPA OT TAHHOM TOYKH,




Cnosxenue 1 BblYMTaHNE BEKTOpOoB. CymMMa IByX BEKTOPOB 1y
CymMma HecKoIbKHX BEKTOpOB. [IpaBuio napamienorpamma lu
Brrunranue BEKTOpOB lu
YMHOK€EHUE BEKTOpa Ha YNCIIO0 1y
IIpumeHeHne BEKTOPOB K PELICHHUIO 3a/1a4 lu
CpenHsist TMHUSA Tpaneuuu 14
104

I'naBa X. MeTtoa koopauHat

Pa3nio)xeHne BeKTopa 1o JIByM HEKOJUIMHEapHbIM BekTopaM. KoopauHatsl BekTopa 24
CBs13p MeXly KOOpIMHATaMH BEKTOpa M KOOPAMHATAMM €ro Hayajla M KOHIA ly
[Ipocreiimne 3a7a4u B KOOpAMHATAX, ly
YpaBHEHUE OKPYKHOCTHU U NPSMOH. YpaBHEHHUE JMHUH HA IIIOCKOCTH 1y
YpaBHEHUE OKPYKHOCTHU U IIPSIMOM. Y paBHEHHE OKPYKHOCTH lg
YpaBHEHUE OKPYKHOCTH U NPSAMOU. Y PaBHEHHE NPSIMOU 14
Pemenue 3anau no teme «MeToq KOOpAHHAT» 24
KonTponbnas padora Ne 1 Ha Temy «Bekropbl. MeTos KoopauHaT ly

114

I'naBa XI. CooTHOImIEHNsI MeK1y CTOPOHAMH H YIJI1aMH TpeyrojbHuka. CkaJisipHoe Npou3BeleHue

BEKTOpPOB

Cunyc, KOCUHYC, TaHTeHC yrua Juis yriaos ot 0° go 180° 1y
Cunyc, KocuHyc, TaHreHc yria. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. POpMYIIbl IPUBEACHHUS lu
Cunyc, KOCHHYC, TaHTeHC yriaa. @opMysibl Uil BBIYMCIECHUS KOOPIMHAT TOYEK 1y
CooTHoIEHNs MEX/1y CTOPOHAMU U YIJIaMU TpeyroyibHUKa. TeopeMa o Iioniaiv TpeyroiabHUKOB. Teopema CHHYCOB 1y
TeopeMbl KOCHHYCOB 14g
Peuienne TpeyrojabHUKOB lu
V3mepurenbHble paboThI lu
CkanspHoe Mpou3BeIeHNE BEKTOPOB. YTOJ MEXKIY BEKTOPAMHU. ly
CkasisipHO€E TPOU3BEIEHNE BEKTOPOB B KOOPAMHATAX U €0 CBOMCTBA lu
Pemenue 3agad no reme «CKaJsipHOE MPOU3BEACHUEY lua
KonTponbHast padora Ne 2 no reme «COOTHOLIEHUSI MEXKy CTOPOHAMM U YIIaMH TPEYTOJIbHUKAY. ly




I'nasa XII. /linHa OKPYKHOCTH M ILJI0IAAb Kpyra, 12 4.

[IpaBuibHBIE MHOTOYTOABHUKUA. OKPYKHOCTh, ONMMCAHHAST OKOJIO IPABMIJIBHOIO MHOTOYTOJIbHUKA 1y
n. 109, 110

OKpY>KHOCTb, BIIUCAHHAS B PABUJIbHBIM MHOTOYTOJBHUK, M.111 lua
@opMyIIbl 1JIs1 BBIYMCIEHUS IJI0MAIM IPABUIBHOTO MHOTOYTOJIbHUKA, €r0 CTOPOHBI U PaJiyca BIIMCAHHOW OKPY>KHOCTHU I
Pemenne 3anau no teme «IIpaBUIbHBIN MHOTOYTOJIBHUK» 1g
JlnvHa OKpY>KHOCTH U ILJIOIIAb Kpyra 1y
Pewenue 3amau no reme «JliMHa OKPYKHOCTH U IJIOIIAb KPYray. lu
[Tmomane kpyra. Ilnomaas KpyroBoro cekropa lu
Pewrenue 3amau no reme «llnomane kpyra. [1nomaae KpyroBoro ceKTopa» lu
Pemenue 3a1a4 no Teme «JlJiMHa OKPY>KHOCTH U IUIOIIA/ b Kpyra. [IpaBusibHble MHOTOYTOJIbHUKNY. 34
KonTponbhast padota Ne3 no teme «/liI1MHa OKPY>KHOCTH U IUIOIIA](b Kpyray ly
I'nasa XIII. [{Buxkenus, 8 4.

Otobpaxkenue iockoctu Ha ce0s. [Torsitue nBmxenusi. CBOMCTBA ABHKCHUS 1y
[Tonsitue aBrxeHus. CBOMCTBA IBUXKEHHUS 14
Pemrenunesanayd no reme «JIBHOKEHUSI 1g
[TapannensHbli nepenoc. I1oBopor. lu
IToBopor. lu
Pemenuesanau no teme «llapamnensHbiii nepenoc. [ToBopoT.» I
Pemennesanay no teme «Buabl ABUKEHUS» lu
KonTtpoabHas padora Ne 4«/IBuaxenusn lu
HauvanbHble cBeleHNs U3 CTEpeoOMeTPUH 8u
IIpenmer crepeomeTpun. MHOTOrpaHHUK 1y
[Mpusma. [Mapamtenenumne/. lg
O6pem Tena. CBOMCTBA MPSIMOYTOJILHOTO TTapaJUIeenuIe1a 14
[Tupamupa. Pemenue 3amau lu
Tena u noBepxHocTH BpameHus. Hununap 1y
Konyc I




Cdepa u map 1y
Pemenue 3ana4y Ha Temy «Tesia 1 MOBEPXHOCTH BpalICHUS» lu
24
00 akcuomax IAHUMETPHUHU
O0 akcroMax IIaHUMETPUH 1yq
HavanbHble reomeTpudecKkue CBEACHUS. lu
74
IToBTOpEHUE
[Tapannensusle npsiMblie. [loBTOpenue lu
TpeyronsHuku. Pemenue tpeyronsHuKoB. [loBTOpenue lu
Tpeyronenuku. Teopemsl o TpeyronbHukax. Pemenne tpeyronsHukos. IloBropenue 1y
OxpyxHocTb. [ToBTOpEeHNE lu
YerpipexyronbHuku. MHOTOYrosnpHuku. [loBTopenue lu




