1.IlnanupyemMble pe3y/ibTaThl y4eOHOT0 MpeaMeTa reoMeTpus /-9 Kiace

PesynbraTtel 00ydyeHusi mpencTtaBieHbl B TpeOOBaHUAX K YPOBHIO MOJTOTOBKH M 3a/al0T
CUCTEMY MWTOTOBBIX pe3y/lbTaTOB o0OyueHUs.  Pe3ynpTaThl AOKHBI JOCTUYbL pELICHUs
NPAaKTUYECKUX 3a]1a4, CBA3AHHBIX C HAXOXKICHUEM I'€OMETPUYECKUX BEIMYHMH (HCIIONB3YS MpU
HEOOXOJUMOCTH CHPABOYHMKM M TEXHUYECKHE CpelcTBa). A  Takxke MOCTPOCHUMN
TreOMETPUYECKUMHU WHCTPYMEHTaMU (JMHEWKa, YrOJNbHUK, LUPKYJb, TPAHCIOPTHP); BIaJICHUSI
MPAKTUYECKUMH HaBBIKAMHU HCIOJIb30BAaHUSI T€OMETPUUYECKUX MUHCTPYMEHTOB JJIsl N300pakeHUs
¢uryp. 1 Taxxe HaXOXJCHUS JJIMH OTPE3KOB U BEJIMUUH YTJIOB.

7 kaacc
Harasnasi reomerpust
OOyuyaomuiics HAyYHTCH:
1) pacmo3HaBaTh Ha 4YepTekaxX, PUCYHKAX, MOJENIAX M B OKpPYKAIOIIEM MHpE IUIOCKHE U
MIPOCTPAHCTBEHHBIE FTEOMETPUUECKHE (PUTYPHI;
2) pacrio3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJIBHOTO Mapajuleenumneia, NpaBUuiIbHON THPaAMHUIBL,
HWIMH]IpA U KOHYCAa;
3) ompenenarh Mo JMHEHHBIM pa3MepaM pa3BEPTKU (PUTYPHI TMHEHHBIE pa3Mepsl caMoi (Urypbl
1 Hao0OpoT;
4) BBIYUCIATH 00BEM MPSMOYTOJIBFHOTO HapalyiesIeUIe .
OO0y4aromuiics noiyuum 603MONHCHOCHIb:
5) evluucasims 00vEMbI NPOCMPAHCMBEHHBIX 2COMEMPUUECKUX (PuU2Yp, COCMABNIEHHbIX U3
NPAMOY20/IbHbIX NAPAJLILENeNUNe008;
6) yernyoumoe u pazeums npedcmagieHus 0 RPOCMPAHCMBEHHBIX 2eOMeMPUIEeCKUX Puaypax;
7) npumeHsme nousimue pazeépmiu 0Jisk 6bINOJHEHUs NPAKMUYECKUX PACUEMO8.
8 ki1ace

I'eomerpuueckne purypbi
OO0yuaromuiicss HayuYuTCs:
1) monB30BaTHCS S3BIKOM TE€OMETPHH Ui ONHCAHHS IPEIMETOB OKPYXKAIOMIETO0 MHUpa M HX
B3aMMHOT'O PACTIONIOKCHHS;
2) pacmo3HaBaTh W M300pakaTh HAa YepTeKaX M PUCYHKAX TeOMETpuYecKkue (UTypbl B HX
KOH(UTrypanuu;3) HaXOAUTh 3HAYEHUS [UIMH JUHEHHBIX JIEMEHTOB (PUTYp U UX OTHOUICHHS,
rpaaycHyio mepy yriaoB oT 0 o 180°, mpuMeHssi onpeiesieHusi, CBOMCTBA W NIPU3HAKK QUTYp U
UX 3JIEMEHTOB, OTHOIIEHUS (pUryp (paBeHCTBO, 1000KE, CHMMETPUH, TOBOPOT, NapayjielbHbINH
MIEepPEHOC);
4) omepupoBaTh C HayaJbHBIMU MOHSTUSIMH TPUTOHOMETPUM U BBIMONHITH 3JIEMEHTApPHBIC
orepanuu HaJ QYHKIUSMH YTIIOB;
5) pemaTh 3aauu Ha JI0Ka3aTeIbCTBO, OMMPAsCh HA M3yYEHHBIE CBOMCTBA (PUIyp U OTHOIICHUH
MEXy HUIMH U TIPUMEHSISI N3YUYeHHBIE METO/IbI I0KA3aTEIbCTB;
6) pemaTb HECIOKHBIE 33/1a4M Ha MOCTPOEHHE, IPUMEHSS OCHOBHbIE QJITOPUTMbI TOCTPOSHHUSI C
MOMOIIBIO IIUPKYIIS ¥ TINHEHUKH;
7) pemiaTth npocTeiue nIaHuMeTpuIecKue 3aauu B IPOCTPAHCTBE.
OOyuarouuiicst noryuum 603MOHCHOCHLb:
8) osenademv memodamu pewienus 3a0a¥ HA BbLIYUCICHUS U OOKA3AMENbCMBEA. MEenoOOM Om
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepebopa 8apuaHmos u Memooom 2eoMempuiecKux
Mecm mouex,
9) npuobpecmu onvim npumeHeHusi aneeOPAUUECKO20 U MPULOHOMEMPUUECKO20 annapama u
uoeu 08UIHCEHUs NPU PEUUEHUU 2e0MEMPULECKUX 3A0aY,
10) osnadems mpaduyuonnol cxemou peuienusi 3a0a4 Ha NOCMPOEHUe ¢ NOMOWbIO YUPKVISL U
JIUHENKU: aHanu3, nocmpoenue, 00Ka3amenbCmeo U UCCie008aHue;
11) nayuumucs pewams 3a0auu Ha NOCMPOCHUE MEMOOOM 2EOMEMPUUECKO20 MeCma MoyeK U
Memooom noooous.,
12) npuobpecmu onvim uccredo8anusi COUCME NIAAHUMEMPUHECKUX @ueyp ¢ NOMOWbIO
KOMNbIOMEPHLIX NPOSPAMM,
13) npuobpecmu onvim evinonnenus npoekmos no memam: «I eomempuueckue npeobpazosanus
Ha naockocmuy, «[locmpoenue ompesxos no gpopmynes.

N3mepeHne reoMeTpu4eCKNX BeJINYHH

OOyyaromuiicss Hay4YuTCs:



1) ucmonb30BaTh CBOWMCTBA M3MEpPEHUs [UIMH, IUIOMIAACH M YIJIOB MPU PEIICHWH 3a1ad Ha
HAXO0XJICHUE JUTMHBI OTPE3Ka, [UTMHBI OKPYKHOCTH, JUTHHBI TyTH OKPY>KHOCTH, TPAJTYCHOU MEpHI
yria;
2) BBIUUCIATH JUTMHBI JIMHEWHBIX AJIEMEHTOB (PUTYp W UX YIJIbl, UCTIOIB3YS (POPMYIBI JITHHBI
OKPYXKHOCTH U JUTMHBI IYTH OKPYKHOCTHU, GOpMYJIbI IJIoMaaen puryp;
3) BBIUMCITH IUIOIMIAIN TPEYTrOJbHUKOB, MPSIMOYTOJLHUKOB, MapajuieIorpaMMOB, Tparierui,
KpPYTOB U CEKTOPOB;
4) BBIYHCTISTE JITUHY OKPYKHOCTH, ITTUHY AYTH OKPY>KHOCTH;
5) pewiaTh 3aja4M Ha JOKA3aTEIbCTBO C UCIOJIb30BaHUEM (HOPMYIT JUTMHBI OKPYKHOCTH U JITHHBI
JyTH OKPYKHOCTH, (hOpMYII Iiomaaei puryp;
6) pemarh NPAKTUYECKUE 3a/layM, CBSI3aHHBIE C HAXOXJICHHEM TIE€OMETPUYECKHX BEJINYHH
(MCTIoNB3ys MPH HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).
OO0y4yaomuics noayuum 603M0HCHOCHIb:
7) evluucisams niowaou Gueyp, COCMAsIeHHbIX U3 08YX Ui 0Oolee NPsSMOY20IbHUKOS,
napanienocpammos, mpey2oibHUKos, Kpy2a u cekmopa,
8) ewvluucHIMb  NAOWAOU MHO2OY2ONbHUKOS, UCHONb3YS OMHOUEHUS PABHOBETUKOCU U
PABHOCOCMABNIEHHOCHIU
9) npuobpecmu onvim npumenenusi aneedOPAULECKO20 U MPUSOHOMEMPULECKO20 annapama u
uoetl 0BUNCEHUSL NPU peuleHUU 3a0ay Ha 8bIYUCIeHUE NA0UWAdell MHO20)20lbHUKOS.
9 kJ1acc
Koopaunartsi
BbInyCKHUK HAYYHTCS:
1) BBIYUCIIATH IMHY OTPE3Ka [0 KOOPAUHATAM €r0 KOHIIOB; BHIYUCISATH KOOPAUHATHI CEPEAUHBI
OTpe3Ka;
2) UCNONB30BaTh KOOPAMHATHBIN METO JIJIsl U3yYEHHS CBOWCTB MPSIMBIX U OKPYKHOCTEH.
BbINYCKHUK ROIYUUM 603MONHCHOCHb:
3) osrademv KOOPOUHAMHBIM MEMOOOM PeuleHUs 3a0ay Ha SbIYUCIeHUE U OOKA3AMENbCMEO;
4) npuobpecmu onvlm UCNONL308AHUS KOMNLIOMEPHLIX NPOSPAMM OJisl AHAAU3A YACTIHBIX
clyyaes 83aUMHO20 PACNONONCEHUS OKPYHCHOCIEU U NPAMBLX,
5) npuobpecmu onvim evinonnenus npoekmos na memy «llpumenenue KOOPOUHAMHO20 Memooa
npu peuteHuy 3a0ay Ha 8bIYUCIeHUe U OOKA3AMETbCMBO)Y.
BekTops!
BbInyCcKHUK Hay4YHUTCS:
1) omepmpoBaTh C BEKTOpAaMHU: HAXOJUTh CYMMY M Pa3HOCTH JBYX BEKTOPOB, 3aJIaHHBIX
TeOMETPHUECKU, HAXOAUTh BEKTOP, PaBHBIN MPOU3BEICHHUIO 33IaHHOTO BEKTOpa Ha YUCIIO;
2) HaxOJUTh I BEKTOPOB, 3a/IaHHBIX KOOPJIWHATAMH: JUTUHY BEKTOpa, KOOPJAHHATHI CYMMBI H
pa3HOCTH ABYX U Oojee BEKTOPOB, KOOPAMHATHI MPOU3BEACHHSI BEKTOpA HA UYWCIO, MPUMEHSS
pU HEOOXOIMMOCTH COYCTATEIILHBIH, TEPEeMECTUTEIBHBIN M pacIpe/IC/IUTEIbHBIN 3aKOHBI,
3) BBIYHCIATH CKaJSPHOE TMPOU3BEACHHE BEKTOPOB, HAXOJIUTh YIrOJd MeEXAYy BEKTOpaMH,
YCTaHABIIMBATh MIEPIICHIUKYIIPHOCTD MIPSIMBIX.
BbINyCKHUK nOMYyYUmM 803MOHCHOCHLD:
4) osnademv 6eKMOPHLIM MEMOOOM OIS PEULeHUsl 3A0ay HA 6bIYUCTEHUE U OOKA3AMENbCMEO,
5) npuobpecmu onvim vinonnenus npoexkmos na memy «llpumenenue 6ekmopHo2o Memooa npu
peutenuy 3a0ay Ha 8bIYUCTIeHUE U OOKA3AMENbCMBOY.

Cucrema OLleHKH IVIAHUPYEMBIX Pe3yJ1bTAaTOB

OneHkKa yCTHBIX OTBETOB 00y4al0IIMXCS
OTBeT OLIEHUBAETCH OMMEMKOU «3», eCJIN 00y4AKOIIHUICH:
. MOJTHO PAcKpbUI COJiepKaHUE MaTepuana B oObeMe, IPeayCMOTPEHHOM HpOrpaMMoOi U
y4eOHHUKOM, U3JI0XKHMI MaTepuall TPaMOTHBIM SI3BIKOM B  OIPEICIIEHHONW JIOTHYECKOU
MOCJIEI0BATENBHOCTH, TOYHO MCIOJIb3YsI MATEMAaTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

L4 IpaBHUJILHO BBIIIOJIHWII PUCYHKH, UCPTCHKU, Fpa(I)I/IKI/I, COIMYTCTBYIOIIINEC OTBCTY,

L4 IoKaszajl YMCHUC HIIIIOCTPHUPOBATH TCOPCTUUCCKUC IIOJIOKCHHA KOHKPCTHBIMH IMPUMC-
pamMu, IpUMCHATH UX B HOBOM CUTyalluU ITPU BBIIIOJHCHUHU ITPAKTHYCCKOT'O 3a1aHUsA;

L4 MNPpOACMOHCTPHUPOBAI  YCBOCHUC PpAHCC HU3YYCHHBIX  COIYTCTBYIOIIHMX  BOIIPOCOB,

C(I)OpMI/IpOBaHHOCTB n YCTOIZHHBOCTB HCIIOJIB3YCMBIX ITPU 0Tpa6OTKC YMCHHf/'I 1 HaBBIKOB;,



° OTBCYaJI CaMOCTOATECIIbBHO 663 HaBOAAIIUX BOIIPOCOB YYUTCIIA. Bo3MoxHBI OAHa - IOBC
HCTOYHOCTHU HPHU OCBCIICHHU BTOPOCTCICHHLIX BOIIPOCOB HJIM B BBIKJIAJKAX, KOTOPBIC YUCHHUK
JIETKO MCTIPABHII 110 3aMEUAHUIO YIUTEIS.

OTBeT OLleHUBAETCSI OTMETKOM «4», ecu

o OH yJIOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSIM Ha OLIEHKY «5», HO MPU 3TOM UMEET OIUH
U3 HEJOCTAaTKOB:

. B UB3JIOKCHUU JOMYIIEHb HEOOJNbINHME MPOOeNbl, HE HCKA3UBIIHE MAaTeMaTHYEeCKOe
COJIep’KaHuE OTBETA;

o JIOTYILIEHbl OJUH — JIBa HEJOYeTa MPU OCBEIICHHMH OCHOBHOIO COJEpXaHHs OTBETa,
WCIIPABIICHHBIE 10 3aMEYaHUIO YUUTEIS;

o JIOTYIIEHbl OMMOKAa WM OoJiee NBYX HEIOYETOB MPH OCBEIICHUH BTOPOCTEIICHHBIX

BOIIPOCOB WJIM B BBIKJIAJIKAaX, JICTKO UCIPABJICHHBIC 110 3aMCUYAHUIO YUUTCIIA.

OtMeTKa «3» CTABUTCA B CJEAYIOIIHX CIyqasaX:

. HEIMOJIHO WM HEMOCJIENOBATEeIbHO PACKPBITO COJAEpkKAHUE MaTepHualia, HO IOKa3aHO
oOmiee MOHUMaHUE BOIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOUHBIE JUIsS JAIbHEUIIEro
YCBOGHHsI MPOrpaMMHOTO MaTepuana (ompeneneHHble «TpeboBaHUSMH K MaTeMaTHYECKOM
MOJIFOTOBKE YUAIIUXCA»);

o UMENUCh  3aTPYAHEHUS WM  JONMYIICHBl OIMIMOKM B  ONPENEICHUU  TOHSTHH,
UCIIOJIb30BAHUHM MAaTEMaTUYECKONW TEPMHUHOJIOTUH, YEPTEkKaX, BbIKIIAJKAaX, UCIIPABICHHBIEC TIOCIIE
HECKOJIbKUX HaBOJSIIUX BOIIPOCOB YUUTEIIS;

. YUYEHHUK HE CIPABWICS C MPUMEHEHUEM TEOPUM B HOBOM CUTYallMM NPH BBITOJIHEHUHN
MPAKTUYECKOTO 3aJaHusl, HO BBIMOJIHIII 33/1aHUs 0053aT€ILHOTO YPOBHS CI0KHOCTU O JaHHOMN
TEME;

. MIPU 3HAHUU TEOPETHUECKOro MaTepuasa BbISBJICHA HEJOCTaTOuHas cHOpMHPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2)» CTABUTCA B CJEAYIOIIHX CIyqasaXx:

o HEC PpACKPbITO OCHOBHOC COACPKAHUC yqe6Hor0 Martcpuraa,

o 06Hapy>KeH0 HE3HAHUC WU HCIIOHUMAaHHUEC YICHUKOM OoublIIe MIIM HauboIee BasKHOM
4aCTu y‘lC6HOFO MarTrepuajia,

L4 A0 YIICHBI OIIMOKU B OIpCaACIICHNU HOHHTI/If/'I, IIpru HCIIO0JIb30BAHUHU MaTeMaTH4YCCKOM

TCPMHHOJIOTUH, B PUCYHKAX, YCPTCKAX HIIN rpa(bm(ax, B BBIKJIaZIKaX, KOTOPLIC HEC UCIIPABJICHBI
MocJie HECKOJIBKUX HABOJSAIINX BOMPOCOB YUUTES.

OuyeHnka nucbMeHHbIX padom 00y4alouImuxcs
OtMmeTKka «5» cTaBUTCS, €CJIM:

° paboTa BBITIOTHEHA TTOJTHOCTHIO;
) B JIOTUYECKHUX PACCYKIEHUAX U OOOCHOBAHUU PEIICHUS HET MPOOETIOB U OMUO0K;
) B PEIlIEHUU HET MaTeMaTHYeCKHUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMKCKA, HE

SBIISIOIIASCS CIECTBUEM HE3HAHUS WM HEMOHUMAaHUs y4eOHOTro MaTepuana).
OTMeTKa «4» CTAaBUTCS, €CJIM:

L4 pa60Ta BBITTIOJIHCHA ITOJIHOCTBIO, HO 000CHOBaHUS IIaroB pelICHUd HEAOCTATOYHBI (GCJ'II/I
YMCHUC 000CHOBBIBATH pacCyKACHUs HC ABJISJIOCH CIICHIUAIbBHBIM 00BEKTOM HpOBepKI/I);
L4 A0NylIC€Ha OJHa OIIOKA WK ABa-TpPU HEAOUCTA B BBIKJIAAKAX, pUCYHKAX, UCPTECIKAX NI

rpadukax (eciu 3TU BUJIbI pabOTHI HE SBIISTUCH CIIEIUATIBHBIM O0BEKTOM MTPOBEPKH ).
OtmeTka «3» CTaBUTCS, €CIIU:

. JOTYIIEHBI 00JIee OHOM OIMTMOKY WK O0Jiee NBYX-TPEeX HEJ0UETOB B BBHIKIIAIKAX,
yepTexax WiM rpadukax, HO yJaluiics BIaJeeT 00s3aTeIbHBIMU YMEHUSIMH T10 TTPOBEPSIEMOM
TEeMe.

OTMeTKka «2)» CTaBUTCS, €CIIH:

. JIOTYIIIEHBI CYIIECTBEHHBIE OMIMOKH, TOKA3aBIIUE, YTO YUaITUICS HE BIaeeT
00s13aTeTbHBIMA YMEHHUSIMH 110 IAaHHOW TeMe B TIOJTHOM Mepe.



2.Copnep:xanue y4eOHOro npeaMmera reomerpus /-9 kjiacc.
Harasignnass reomerpus. HarnmsgHele mpencTaBieHHs O TPOCTPAHCTBEHHBIX (GUTypax: KyoO,
napajuiefienunen, MNpu3Ma, mOupamuaa, map, cdepa, KoHyc, IwIMHAP. M300paxkeHue
npoctpaHcTBeHHBIX  ¢uryp.  Ilpumepsr  ceyenuil.  MHororpanHuku.  [IpaBuiibHBIE
MHOTOrpaHHUKH. IIpumepsl pa3BEPTOK MHOTOTPAHHMKOB, LUIMHAPA W KOHyca. [loHsTme
00Béma; enuHuUIlbl 00béMa. OOBEM MPSIMOYTOILHOTO Mapalieienuresna, Kyoa.
I'eomerpuueckne purypsl. [Ipsmbie n yrael. Touka, npsiMasi, IIOCKOCTb. OTPe30K, JIyd. YTOII.
Bunsl yrnos. BeprukanbHble M CMEXHBbIE yribl. buccexrpuca yrna. IlapamnensHsle u
nepecekaromuecs: npsmele. [leprneHaukymnspHble npsMble. TeopeMbl O NapajuieIbHOCTH U
NEepPHEHANKYISIPHOCTH TpsiMbIX. lleprieHauKynssp W HakJIOHHas K mnpsmoi. CepeluHHbIN
NEPIeHIUKYIAp K oTpe3ky. ['eomerpuueckoe Mecto Touek. CBOWCTBa OMCCEKTPUCHI yria H
CEPEIUHHOrO MEPIEHANKYIISIPA K OTPE3KY.
TpeyronbHuk. Bricota, Meauana, OHCCEKTpHca, CpeIHSAS JIMHUSA  TPEYrojbHUKA.
PaBHOOeApeHHBIE M PABHOCTOPOHHHME TPEYTOJILHUKU; CBOMCTBAa M NMPU3HAKU PABHOOEIPEHHOTO
TpeyrosibHuKka. [lpu3Haku  paBeHCTBA  TpEYroJbHUKOB. HepaBeHCTBO  TpeyrosibHUKA.
CooTHoO1IEHH MEXAY CTOPOHAMM U yriamMu TpeyrojpHuka. Cymma YIJIOB TpeYrojbHUKA.
Buemnue yriel Tpeyronpauka. Teopema Daneca. [Togobue tpeyronpHukoB. [IpuzHaku mogoous
TpeyroapHUKOB. Teopema Iludaropa. Cunyc, KOCHHYC, TaHT€HC, KOTAHTE€HC OCTpPOrO yrIia
MPSMOYTOJIBHOTO TpeyrojibHuKa 1 yrioB oT 0 go 180°mpuBeneHue kK octpomy yriy. Pemenue
IPSIMOYTOJIBHBIX TPEYroibHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. DOpMyIibl,
CBSI3bIBAIOILIME CUHYC, KOCHHYC, TaHI€HC, KOTAaHT'€HC OJHOr0 W TOro e yria. Pemenue
TPEYroJIbHUKOB: TEOpEMa KOCUHYCOB U TEOpeMa CUHYCOB. 3aMedaTebHble TOUKH TPEYroJbHUKA.
Yeroipéxyroabnuk. [lapamnenorpamm, ero cBoiicTBa v npu3Haku. [IpsMoyroibHUK, KBaapar,
pPOMO, UX CBOICTBA M MPU3HAKK. Tpanemus, CpeaHsst TMHUS TPATCIIHH.
MHOroyroJibHuK. Bpinykiible MHOTOYroiibHUKH. CyMMa yrjoB BBIIIYKJIOIO MHOTOYTOJbHUKA.
[TpaBuiIbHBIE MHOTOYTOJIBHUKH.
Oxkpy:xkHoctb M Kpyr. Jyra, xopaa. Cekrop, cermeHT. LleHTpanbHbIil yroj, BIUCAHHBIA YIoJl,
BEJIMYMHA BIMCAHHOIO Yyria. B3auMmHOe pacrnojokeHue mpsMOW M OKPYKHOCTH, JBYX
okpyxxHocTel. KacatenbHas u cekyias K OKpyKHOCTH, UX CBOMCTBA. BrimcaHHbIe U ONKUCaHHbIE
MHOTOYTI'OJIbHUKU. OKpPYKHOCTb, BIMCAHHAs B TPEYTOJIbHUK, U OKPY>KHOCTb, OIMCAHHAsI OKOJIO
TpeyroiibHUKa. BrucaHHble M ONHUCAHHBIE OKPYKHOCTH IPaBUIBHOTO MHOT'OYTOJIbHUKA.
['eomerpuueckue npeodbpaszoBanus. [lonstue o paBenctse guryp. [loHsiTHE O IBMKEHUU: OCEBast
U LIEHTpaJibHAs CUMMETpPHH, MapajlieNbHbIN MepeHoc, moBopoT. [lousaTue o momodbuu Guryp u
romoTteTHH. [locTpoeHust ¢ MOMOIIBI0 HUPKYIS U JMHEHKH. OCHOBHBIE 33J]aul Ha IOCTPOEHUE:
JIEJIEHNE OTpe3Ka IOI0JIaM; IIOCTPOEHHUE YIJIa, PABHOT'O TaHHOMY; IIOCTPOEHHUE TPEYTOJbHUKA 110
TpEM CTOpPOHaM; IOCTPOEHHE NEpPIEHIUKYIsApa K MNPSMOH; MOCTPOEHHE OUCCEKTPHUCHI YIJa;
JICJICHHE OTpe3Ka Ha N paBHBIX 4acTel. PemreHue 3amad Ha BBIYMCIEHUE, JOKA3aTEIbCTBO U
MIOCTPOEHHUE C UCTOIb30BAaHUEM CBOMCTB M3YUEHHBIX (QUTYD.
HN3mepenne reomerpu4ecKux BeaW4nH. /[nmnHa oTpe3ka. PaccrosiHue OT TOYKM 1O NPSAMOM.
Paccrostnne wMexay napauienbHbIMM HpsMbIMU. Ilepumerp MHoroyrosbHuka. JlnuHa
OKPYXHOCTH, YHCJIO T; JJINHA JYI'M OKPY>KHOCTH. ['paxycHas mepa yria, COOTBETCTBUE MEXIY
BEJIMYMHON IEHTPAIbHOIO yIiia M JJIMHOW JYrd OKpYKHOCTH. [loHSTHE mIIomamu IUIOCKHUX
¢buryp. PaBHOCOCTaBneHHbIe U paBHOBenukue ¢Gurypsl. [nomane npsmoyronsHuka. [Inomaau
napajuieJiorpaMMa, TpeyrojibHuka U Tpaneuuu. [lnomanps MHoroyronbHuka. Ilnomans kpyra u
wiomaab cekropa. COOTHOIIEHHE MEXAY IUIOMAAsMU MOJOOHBIX ¢uryp. Pemenue 3amad Ha
BBIUMCJIEHHUE U JOKA3aTebCTBO C UCIOJIb30BAHNEM U3YUYEHHBIX (hOPMYIL.
Koopaunartel. YpasHenue npsamoil. Koopaunatsl cepeaunsl orpe3ka. dopmyna paccTosHUs
MEXy IByMSI TOUKaMU TUIOCKOCTH. Y paBHEHHE OKPYKHOCTH.
Bekrtopbl. /lnuna (Moxyns) BekTopa. PaBeHcTBo BekTOpoB. KosuinHeapHble BEKTOpBI.
Koopaunatsl BekTopa. YMHOXKEHHE BEKTOpa Ha YMCIO, CyMMa BEKTOPOB, pa3jioXKeHHe BEKTOopa
10 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKaJlsipHOE MPOU3BEACHUE BEKTOPOB.
TeopeTUKO-MHOKeCTBEHHbIE MOHATHSA. MHOXKECTBO, 3JIEMEHT MHOKECTBA. 3aJJaHUE MHOKECTB
NEPEUHCICHUEM JIEMEHTOB, XapaKTepUCTUIeCKUM cBoicTBOM. [logmMHOecTBO. OOBeIMHEHE U
nepeceyeHre MHOKECTB.
DJieMeHTHI JIOTHKH. OrpeniencHre. AKCHOMBI U TeopeMsl. Jloka3aTenbeTBo. Jloka3areabcTBO OT
npotuBHoro. Teopema, oOpatHas pganHoil. Ilpumep u koHTpmnpumep. [lonsTHe o0



PaBHOCHJIBHOCTH, CJI€IOBaHUH, YIIOTPEOICHUE JIOTHYECKUX CBSI30K €Cu ..., Mo
6 MOM U MOAbKO 8 MOM Clyyae, TOTUYECKUE CBA3KU U, UTU.

I'eomeTpusi B ucTopudyeckoM pa3Butuu. OT 3emiemepus k reometpud. [Iudarop u ero mkosna.
Qanec. Apxumen. [loctpoeHne npaBUIbHBIX MHOIOYrobHUKOB. Tpucekuus yrina. Ksaapatypa
kpyra. ¥YaBoenue kyba. Mcropus uncina m. 3omotoe ceuenne «Hauamay EBknmma. JI. Dinep. H.
N. Jlo6aueBckuii. Hctopus
MO3BOJIAIOIIETO TEPEBOIUTh IeOMETPUYECKHe OOBbEeKThl Ha s3bIK anredpel. P. Jlekapt u IL
®epma. [IpumMepsl pasMUHBIX CUCTEM KOOPAMHAT Ha INIOCKOCTH.

IIATOIO

nocrynara. V3o0pereHne MeToma KOOPAWHAT,

3.Taﬁ.1mua TEMATHIECKOI0 pacmpeaejcHust Kojamdecrea 4acoB

PaGouas XapakTepucTHKA OCHOBHBIX BU/I0B
Paznea Tema, ocroBHOe nporpa | /esiTeJIbHOCTH Y4eHHUKA (HA YPOBHe YU4eOHBIX
coJep;KaHMe 110 TeMaM . .
MMa AeHCTBH)

I'naBa 1. HayajabHbIe OOBSICHITH, YTO TaKOE OTPE3OK, JIy4, Yroj, Kakue
reoMeTpuyeckmne ¢burypbl Ha3bIBAIOTCS PaBHBIMHU, KaK CPAaBHUBAIOTCS
CBe/leHUs! U U3MEPSAIOTCS OTPE3KU U YIJIbl, UTO TaKOE I'paayc U
rpagycHas Mepa Yrila, Kakoil yros Ha3bIBaeTCs
1. Ipamas u MPSMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKOE
ompe3ok. JIyu u cepeauHa OTpe3Ka U OMCCEeKTpHUca yria, Kakue Yriibl
yeon Ha3bIBAIOTCS CMEKHBIMU M KaKW€ BEPTUKAIbHBIMH;
1 2. CpasHenue 10 dbopMynupoBaTh U OOOCHOBBIBATH YTBEPKICHUS O
ompe3Kos u CBOWMCTBAX CMEXHBIX M BEPTHKAJIBHBIX YIJIOB;
yenos 00BSCHSTS, KaKue psiMbIe Ha3bIBAIOTCS
3. Usmepenue [EPIEHINKYJIIPHBIMU; (dbopMynupoBaTh u
Ompe3Kos. 000CHOBBIBAaTh YTBEPXKJACHHE O CBOMCTBE JBYX
Hzmepenue [PSIMBIX, MEPIIECHAUKYIIPHBIX K TPEThEI;
yenos M300paxarhb u pacro3HaBaTh yKa3aHHBIE
4. Ilepnenouxynsp npocTeime GUrypsl Ha YepTekax; pemarb 3a1au,

Hble npsamble CBSI3aHHBIE C STUMU MPOCTEUITUMU PUTYpaMu
OOBACHATD, Kakasi ¢durypa Ha3bIBACTCS
TPEYrOJIbHUKOM, YTO TAaKO€ BEPLIMHBI, CTOPOHBI,
VBl M TEepUMETp  TPEYroNbHUKA,  KakKoif
Iaasa I1. TPEYrOJIbHUK HA3bIBAETCS] pABHOOEIPEHHBIM M KaKOH
TpeyroibHUKH 17 PaBHOCTOPOHHHM, Kakue TPEYTOIbHUKU
HA3bIBAIOTCSl PaBHBIMU; M300pakaTh U pacro3HaBaTh
Ha YepTeXax TPEYroJbHUKH M MX DIJIEMEHTHI;
dopMynupoBaTh M JOKa3blBaTb TEOPEMBI O
MPU3HAKAX PABEHCTBA TPEYTrOJbHUKOB; OOBICHATH,
2.1 pusnaxu 4TO HA3BIBACTCA MEPIIEHIMKYIAPOM, nvaBenéHHHiw
2. |pasencmea U3  JAaHHOM  TOYKM K  JIAHHOM  HIPSMOIi;
mpeyzonbnuKos dopMynupoBaTb U JOKa3plBaThb TEOPEMY O
NEpIEHANKYISApe K TNPAMOM; OOBICHATH, Kakue
1. Hepevii, OTPE3KH Ha3BIBAIOTCA MeANaHOM, OMCCEKTpUCON U
emopoti u mpemuii BBICOTOH  TPEYroJIbHUKA; (I)OpMyHI/IpOBa’I;B u
npusnax pasencmea| 10  [LOKa3bIBaTD TEOPEMBI 0 cBOIcTBax
mpeyeonbHuKos PaBHOOEIPEHHOIO TPEYrojbHHUKA;, pelaTh 3ajayd,
2. Meduanwi, CBSI3aHHbIE C pU3HAKaMu paBeHCTBa
Guccexmpucet u TPEYroJbHUKOB M CBOWCTBAMHM PaBHOOEAPEHHOTO
P TpeyrojibHUKa;  (QOpMyIHpOBaTH  ONpEelieHne
mpeyeonvHuka OKPYKHOCTH; OOBSCHATH, YTO TaKOE LIEHTP, PaaAMYC,

xopga W JAMAMETpP  OKPYXXHOCTH;  pellaTh




2.2. Pewenue 3aoau
1. Pewenue 3adau
Ha nocmpoeHue
2. Pewenue 3a0au

MpOCTeiIe 3a4auyu Ha TMOCTPOCHHE (TOCTPOSHUE
yIi1a, paBHOTO JTAHHOMY, IIOCTPOCHUE OMCCEKTPHCHI
yriia, I[OCTPOECHHE NEPHEHIUKYIIAPHBIX IPAMBIX,
MOCTPOEHUE CEPEeIUHBI OTpE3Ka) M 00Jiee CIOKHBIC
3aa4uM, WCIONB3YIOIINE YKa3aHHBbIC MPOCTEUIIIHE;
COIIOCTABJISITh TMOJIYYCHHBIH PE3yNbTaT C YCIOBHEM
3a]]auy; aHAJTU3UPOBATh BO3MOXKHBIE CIydan

Ha npumeHerue !
NPUSHAKOB
pasercmea
mMpey2obHUKO8
dopmynupoBaTh  OmpeicieHHE  MapauICIbHBIX
[PSMBIX; OOBSCHATH C IOMOIIBIO PHCYHKA, KaKHe
yIJIbl, OOpa30BaHHBIC NPU MEPECEUYCHUU JBYX
PSIMBIX CEKYIIEH, Ha3bIBAIOTCS HAKPECT JIEIKAIIUMH,
aasa 1L KakKue OJTHOCTOPOHHUMH u KaKue
Mapa/Lie/ibHbIe 13  |coOTBeTCTBEHHBIMHU; (HOPMYIUPOBATH U TOKA3BIBATH
npsMbIe TEOPEMBI, BBIPAKAIOIIHE IPU3HAKK MapaJlIeIbHOCTH
NIBYX MpPSMBIX; OOBSACHATH, YTO TaKOE AaKCHOMBI
rCOMETPHH M KaKHUE aKCHOMBI YK€ HCIIOJIb30BAIHCh
panee; (GopMynHpOBaTh AKCHOMY MapaUICIbHBIX,
OpSIMBIX W BBIBOAWTH  CIICACTBUSA W3  HeEE;
bopMyaHpOBaTh M JOKa3biBaTh  TEOPEMBI O
CBOWMCTBAX MapaICIbHBIX MPSIMBIX, OOpaTHBIC
TeopeMaM 0 OpH3HAKaxX  MapauleIbHOCTH,
CBSI3aHHBIX c HaKpecT JIeXKAIIMMH,
COOTBETCTBEHHBIMU U OJHOCTOPOHHHMH yTJIaMH, B
3.1 Ipusnaxu CBSI3U C OTHM OOBSCHATH, YTO TAKOE YCJIOBHE H
napaiiensrocmu 3aKII0YEHHE TEOPEMBI, Kakas TEOpeMa Ha3bIBaeTCs
FtpAMBLY 00paTHOW 10 OTHOIIEHWIO K JaHHOW Teopeme;
1. Hpusnaku O0BSICHATH, B  4€M  3aKIIOYaeTCs  METOJI
fapannensrocmu 7  |mokazaresbCcTBa OT MPOTHBHOTO: (hOPMYIHUPOBATH U
MPAMIX O6YX NPAMbIX TOKa3bIBaTh TEOPEMbI 00 yriax ¢ COOTBETCTBEHHO
2. Axcuoma napasuieIbHbIMU " MEPIEHIUKYIISIPHBIMA
napannenvrocmu CTOPOHAMHM; TMPHUBOJUTH MPUMEPHI HCIIOJIb30BAHHUS
NpAMBLY HTOr0 METOJa; peliaTh 3aJauyd Ha BBIYHCIICHUE,
T0Ka3aTeIbCTBO M IOCTPOEHHE, CBSI3aHHBIC C
napajuieIbHBIMA TPSIMbIMU
3.2. Pewenue 3a0au 6




I'nasa IV.

®opMyaMpoBaTh M JIOKa3bIBaTh TEOPEMY O CyMMeE
YIJIOB TPEYrOJIbHUKAa U €€ CIEACTBHUE O BHELIHEM
yrjie TPeYroJbHUKA, MPOBOIUTH KIACCU(PHUKAIIIO
TPEYroJbHUKOB 1O yriaaMm; (opMmynupoBaTh U
TOKa3bIBaTh TEOPEMY O COOTHOLIEHMSIX MEXAY
CTOPOHAMHU W yIJIaMH TpeYrojbHUKa (TMpsAMoe H
oOpaTHOE YTBEP)KICHMUS) M CIEICTBUS M3 HEE,

COOTHOMICHHS! MeKITY TeopeMy 0 HEpPaBEHCTBE TPEYroJIbHUKA;
D ——— 18 (1)opuMmepOBaTb M JIOKa3blBaTh TEOPEMBI O
TpeyroNbHuKa CBOMCTBax MpAMOYTOIbHBIX TPEYTrOJIbHUKOB
(IpsAMOYTOJIBHBIA ~ TPEYroJdbHUK ¢ yrioM 30°,
MPU3HAKU paBeHCTBA MPSAMOYTOJIbHBIX
TPEYTOJIBHUKOB);  (DOPMYJIHPOBATH  OINpPEACICHUS
PAacCTOAHUS OT TOYKM JO TNPSMOM, pacCTOSAHUS
MEXy MapaiebHBIMU MPSMBIMH; peIliaTh 3aJauu
Ha BBIUYKMCIICHUSA, JI0KA3aTEeJIbCTBO U TMOCTPOCHHE,
CBSI3aHHBIE C COOTHOIICHUSIMUA MEX]ly CTOPOHAMH U
yIJIaMd  TPEYroJIbHUKa M PAcCTOSSHHEM MEXKIY
MapajuIeIbHBIMA TIPSIMBIMH, TIPU HEOOXOJAUMOCTH
4.1 Coomnowenus [IPOBOJUTH 110 XOAY PEIICHUS TOMOJHUTEIbHbBIE
medxncoy [MOCTPOEHUS, CONOCTABIIATh MMOJYYEHHBIN pe3yJabTaT
cmoponamu u C YCIIOBUMEM 3aJayd, B 3aJadyax Ha IIOCTPOCHUE
yeunamnu CCIIE0BATh BO3MOJKHEIE ClIydan
mpey2oi1bHuKa
1. Cymma yenos
mpey201bHUKa 10
2. Coomuouwenus
Medcoy cmoponamu u
yenamu mpeyeonbhurka
3. IIpsmoyeonvrole
mpey201bHUKU
4.2 Pewenue 3a0au
Ha nocmpoeHue
1.Ilocmpoenue
mpey201bHUKa 8
no mpem
aNlemMeHmam
2. Pewenue
3a0au
I[loBTOpEHUeE . CTpOSIT JTOTHYECKUE LEMU PACCYKICHUM.
Pemenne 3apau [[penBOCXHUIIAIOT PE3YIbTAT U YPOBEHb YCBOEHHUS
(xaxoit Oyzet pe3ynbTar?).
1. Illosmopenue no 'YMEIOT CllyliaTh U CIbIIaTh APYT Apyra.
meme BoiiBuraior u 000CHOBBIBAIOT THUTIOTE3HI,
"Hauanvnvle [peiaraloT CocoObl X MPOBEPKHU.
2eomempudecKu 10 CraBst y4eOHYIO 3ajady Ha OCHOBE COOTHECEHWSI
e ceedenus” TOT0, UTO YK€ U3BECTHO U YCBOEHO, U TOTO, YTO €I
2. Iloemopenue no HEU3BECTHO.
meme Pa3BuBarOT yMEHHE WHTETPUPOBATHCS B TPYIITY
"Ilpuznaxu CBEPCTHUKOB u CTPOUTH MPOJIYKTUBHOE
pasencmea B3aMMOJICHCTBUE CO CBEPCTHUKAMU U B3POCIBIMH
mpey2oibHUKOS. CamocTosITeTbHO CO3/Ial0T ITOPUTMBbI
Pasnobedpennvi MesTeTbHOCTH TIPU PEIICHUH MPOOJIeM TBOPUYECKOTO




’

1l mpeyeobHuK'

3. Ilosmopenue no
meme
"llapannenvHoie
npsmvie"”

4. Ilosmopenue no
meme
"Coomnowenus
MmedxHcoy
CMOopoHaAMU U
yenamu
Mpey2onbHUKa

5. Illosmopenue no
meme "3aoayu
Ha nocmpoeHue"

1 ITIOMCKOBOT'O XapaKTepa.

[ToHMAarOT BO3MOKHOCTh Pa3IMYHBIX TOUYCK 3PEHUS,
HE COBIAJAIOIINX C COOCTBEHHOM.

OCO3HAaHHO ¥ TPOU3BOJIBHO CTPOSIT PEUEBBIC
BHICKA3bIBAaHUS B YCTHOW U TMCBMEHHOU (opMme.
CnuyaioT crnocod U pe3yiabTaT CBOUX JEHCTBUH ¢
3aJJaHHBIM 3TAJIOHOM, OOHAPYKUBAIOT OTKIOHCHHS U
OTJIIMYUS OT 3TAIOHA.

YMEIT ¢  TOMOIIBIO  BOIPOCOB  JIOOBIBAThH
HE0CTAIONTY0 HH(OpMaIHIO.

Breioupator Hambonee dpPeKTUBHBIE CIIOCOOBI
pelieHus 3a7adyd B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBHU.

BHOCST KOPPEKTHUBBI U JIOTIOJHEHHS B CIIOCO0 CBOUX
NeicTBUH B cilydae  pacXOXKICHHS — ATajoHa,
[peasbHOrO JACHCTBHS U €ro MPOIYKTA.

[TposIBIISFOT TOTOBHOCTh aJICKBATHO PEarupoBaTh Ha
HY)KIbl  JPYyrUX,  OKa3plBaTh  TIOMOIIb |
OMOITMOHAIBHYIO MOAJCPKKY MapTHEPaM.
OCO3HaHHO ¥ TPOU3BOJIBHO CTPOST pPEUYEBEHIC
BHICKa3bIBAaHUS B MIMCbMEHHOM (hopMe.

OCO3HAIOT Ka4eCTBO U YPOBEHb YCBOCHHUSI.
[TpunepxuBarOTCs MOPaTbHO-ITHIECKHIX u

MCUXOJIOTHYECKUX  MPUHIMUIIOB  OOIIEHUS U
COTPYAHUYECTBA.

NTOI'O

68 yacos

8 kiacce

Pa3zpen

Tema

Padoua
b
nporpa
MMa

XapakTepucTHKA OCHOBHBIX BH/I0B
JesiTeJIbHOCTH YYeHUKA (HA YPOBHE Y4eOHBIX
AecTBUIA)

I'maBa V.
YeTpIpexyroibHUKH

14

1.1 Mnozoyzonvruxu.
Ilapannenoepamm u
mpaneyus

1.2 [IpamoyeonbHhux,
pomb, keaopam

OOBACHATS, YTO TaKoe JIOMaHas,
MHOTOYI'OJIbHUK, €rO  BEpIIMHBI, CMEKHBIE
CTOPOHBI, JMaroHalu, nu300paxarb u
pacro3HaBaTb MHOIOYI'OJBHUKHM Ha YepTeXkax;
[MOKa3bIBaTh 3JIEMEHTbl MHOI'O YrOJIbHHKA, €ro
BHYTPEHHIOIO U BHEIIHIOIO obnacty;
GopMynupoBaTh  ONpEENIEHuE  BBIITYKJIOrO
MHOT'OYTOJIbHUKA; M300paXkaTb M paclo3HaBaTh
BBIIYKJIbIE U HEBBINYKJIBIE MHOTOYTOJIbHUKH;
dbopMynMpOBaTh U JIOKa3bIBaTh YTBEPXKICHUS O
CyMME€ YIJIOB BBIIIYKJIOTO MHOTOYTOJbHHKA |
CyMME €ro BHEIIHHX YIJIOB; OOBSICHAThH, KaKue
CTOPOHBI (BepIIMHBI) YETBIPEXYTOJIbHUKA
Ha3bIBAIOTCS IIPOTUBOINOJIOKHBIMH;
dbopmyIupoBaTh onpeeneHus
napajjiesiorpaMMa, Tpareluuu, paBHOOEAPEHHOM
W NPSAMOYTOJIBHOM Tpamnenuii, IpsiMOYyroJbHHUKa,
poMba, KBajapaTa; M300pakaTb M PacO3HABaTh
PTH  YETBHIPEXYTOJNIbHUKH; (DOpMYyIHpOBaTh U
TOKa3bIBaTh YTBEPXKACHUS 00 WX CBOMCTBAX M
MpU3HAKax; pellaTh 3ajjaud Ha BBIYMCIIEHUE,
TOKa3aTeNbCTBO U IIOCTPOEHHUE, CBSI3aHHBIE C




ATUMH BHJIAMHU YETHIPEXYTOJIHHUKOB; OOBICHSITH,
KaKhe JBE TOYKH Ha3bIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTEJIBHO MPSAMOH (TOUKH), B KAKOM CIIydae
durypa Ha3bIBAETCS CUMMETPUYHOMN
OTHOCHUTEJIBHO MPSAMOM (TOYKHM) U YTO TaKoOe€ OCh
(ueHTp) cummeTpuu  (QUTYpBI;  TPHUBOJIUTH
npuMepsl  GUTYp,  OOJIATAIOMIMX  OCEBOM
(LeHTpaJIbHOI) CUMMeETpUEH, a TakKe MpPUMEpPHI
OCEBOM M  LEHTPAJIbHOM  CUMMETPUM B
OKpY’Karollel Hac 00CTaHOBKe

OOBACHATb, Kak IPOU3BOJUTCA H3MEpPEHUE
rIoIaaeH MHOT'OYTOJIbHUKOB, KaKue
MHOI'OYTOJIbHUKH HAa3bIBAIOTCSl PAaBHOBEIMKUMU
U KaKkue paBHOCOCTABJICHHBIMH; (POpPMyIHpPOBATH
OCHOBHBIE CBOWMCTBA IUIOIIAECH U BBIBOAUTH C UX
MTOMOIIIHIO bopMyIBI onaaen
PSMOYTOJIbHUKA, napaJsenorpaMmma,
TPEyrojibHUKa, Tpanenuu; (QopMyIupoBaTb U
TOKa3bIBaTh T€OpeMY 00 OTHOLICHMHM ILUIOLIazei
TPEYTrOJbHUKOB, MMEIOIIUX [0 PaBHOMY YTIIY;
dopmMynupoBaTh M JIOKa3blBaTb  TEOpEMY
[Tudaropa u oOpatHytO €if; BRIBOAUTH (hopMyiy)|
['epoHa ans IUIOIIAAM TPEYTOJIbHUKA; pelaTh
3aJaud  Ha BBIUYMCIEHHE U JI0KA3aTelbCTBO,
CBsi3aHHBIE ¢ (hOpMyIaMHU ILIOLIA/IeH U TEOPEMOit
[Tugaropa

I'nasa VI. ILlnomaanb 14

2.1 Inowaow 8
MHO20Y20IbHUKA

2.2. Teopema Ilughazcopa 6

I'naBa VII. Ilono6ubIe 19
TPeyroJbHUKH

3.1 Ilpusnaxu nooobus 8

3.2. llpumenenue 11

nooobus

OOBSICHATh  TOHATHE  MPONOPLHUOHAIBHOCTH
OTPE3KOB; bopmynupoBaTh OTIpeIeTICHUS
MOMOOHBIX TPEYrOJbHUKOB U KO3 uimeHTa
nonobus;  (GOpMyIMpPOBaTH M JOKa3bIBATh
TEOpEeMBbI: 00 OTHOILIEHUM IUIOMIANeH MOAOOHBIX

TPEYroJbHUKOB, O  TpU3HAaKax  MOA00HS
TPEYrOJIbHUKOB, 0 CpenHen JIMHUU
TPEYroJIbHUKa, O  IIepeceYeHuu  MeauaH

TPEYroJbHUKA, O MPONOPLUOHAIBHBIX OTpPE3Kax
B IpPSMOYIOJIbHOM TPEYrOJbHUKE; OOBICHSITD,
4TO TaKoe MeToJ MoJo0us B 3ajadax Ha
[HOCTPOEHUE, U MIPUBO/IUTH IPUMEPHI
NPUMEHEHHUsST S3TOr0 MeTOofa; OOBACHATH, Kak
MOKHO HCIIOJIb30BaTh CBOMCTBA  IOJOOHBIX
TPEYrOJbHUKOB B H3MEPHUTENbHBIX paboTax Ha
MECTHOCTH; OOBSICHSTH, KaK BBECTH IOHSTHE
noo00us JUIS IIPOU3BOJIBHBIX ¢buryp;
dbopMynupoBaTh ornpezeneHne u
WITIOCTPUPOBATh MOHATHA CHHYCA, KOCUHYCa U
TaHI€HCa  OCTPOro  yrjia  MpSMOYTOJbHOTO
TPEYroJbHUKA; BBIBOANTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXJIECTBO U 3HAYCHUS
CHUHYyca, KOCHUHYCa M TaHresHca s yrioB 30°,
45°,  60°;, pemarts 3aJaud, CBS3aHHBIE C
MoJ00MEeM TPEYroJbHUKOB, U BBIYUCICHUS
3HAYEHUN  TPUTOHOMETPHUYECKUX  (YHKIUI
MCIIO0JIb30BaTh KOMITBIOTEPHBIE IPOTPAMMBI




MccenenoBarb B3aUMHOE PACIIONIOKEHUE IIPSAMOMR
U OKPYXHOCTH;, (DOpMYIHpOBaTH OMpeaeIcCHUE
KacaTeJIbHONH K OKPYKHOCTH; (POpPMYIHPOBATH H
TOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTeJIbHOM,
0 TpU3HAKE KacaTelbHOW, 00  oOTpe3Kax
KacaTeJIbHbIX, MPOBEAEHHBIX W3 OJHOW TOYKH;
(dbopMyITUpOBaTh MOHSITHS [EHTPATBLHOTO yria U

I'naga VIIL 17 |[rpamycHoOM MEpBI IyTu OKPYXXHOCTH;
OxpyzHocTh GopMyIHpOBaTh M JOKa3bIBATH TEOPEMBL O
BIINCAHHOM yIJIe, O IIPOM3BEICHUU OTPE3KOB
MepeceKkarouxcst  XopA;  (GopMynupoBaTh |
10Ka3bIBaTh TEOPEMBI, CBSI3aHHBIE c
3aMeyaTelbHBIMM TOYKAMU TPEYrojbHUKA: O
OuccekTpuce yria M, Kak CIEICTBUE, O
nepeceueHr OUCCEKTPHC TPEYrojibHUKA; O
CEpPEIUHHOM IEPIECHIUKYJAPE K OTPE3KY M, Kak
CIEJICTBUE, O  IIEPECEUYECHUU  CEPEIUHHBIX
[EPIICHIUKYJIIPOB K CTOPOHAM TPEYrOJIbHUKA; O
[epeceyeHU BBICOT TPEYTOJIbHUKA;
dbopMynUpOBaTh ONPEAETICHUS OKPYKHOCTEH,
BIIMCAHHOM B MHOIOYIOJIBHUK M OIMCAaHHOMN
OKOJIO MHOTOYTOJIbHUKA; (OpMyIupoBaTh MU
TOKa3pIBaTh ~ TEOpPEMbI: 00  OKPYXHOCTH,
BIIMCAHHOM B TPEYrojbHUK; 00 OKPYKHOCTH,
OIIMCAaHHOM OKOJIO TPEyrojbHUKA; O CBOWCTBE
4.1 Kacamenvhas. CTOPOH  OIIMCAHHOIO  YETBIPEXYIOJIbHHUKA; O
Lenmpanvhvie u 10 |[cBoiicTBe yIJIOB BIIMCAHHOTO YeThIPEX
gnucanmbie yanvl YIOJIbHMKA; pellaTh 3aJayd Ha BBIYMCIICHUE,
T0Ka3aTeNbCTBO U IIOCTPOEHHUE, CBSI3aHHBIE C
OKPYKHOCTBIO, BIIMCAHHBIMH U OIIMCAaHHBIMH
TPEYroJbHUKaMU M YETbIPEXYTOJIbHUKAMU;
M CCIIEI0BATh CBOICTBa KOH(Uryparui,
CBA3aHHBIX C OKPY)XHOCTBIO, C TIOMOIIBIO
KOMIIBIOTEPHBIX ITPOTPAMM
4.2 Bnucanuas u
OnucamHas 7
OKPYICHOCTD
IHoBTOopenue. Pemenue CTposT JTOrMYECKHE LU PACCYKACHUM.
3aaa4 [IpenBocxuIarOT  pe3yJbTaT U YPOBEHb
ycBOeHHs (Kakoil OyneT pe3yiabTar?).
1. Ilosmopenue no 'YMEIOT CITylIaTh U CHBIIIATh APYT ApyTa.
meme BbiBuraior  u 00OOCHOBBIBAIOT — TUIIOTE3HI,
«Yemuwipexyzono [peiaraloT CocoObl X MPOBEPKHU.
HUKUY. 4 CraBsaT y4eOHYIO 3a/1auy Ha OCHOBE COOTHECEHHS
2. Ilosmopenue no TOT0, YTO YK€ U3BECTHO M YCBOEHO, M TOTO, UTO
meme €11l€ HEU3BECTHO.
«lInowaowy. Pa3BHBalOT yMEHUE MHTEIPUPOBATHCA B TPYIILY

3. Iloemopenue no
meme «llooobue
mMpey2oIbHUKOS.
OxpyorcHocmvy.

CBEPCTHHKOB M  CTPOMTH  IPOJYKTHUBHOE
B3alMOJICIICTBHE CO CBEPCTHUKAMU U B3POCIBIMU
CamocToATENBHO CO3/1a10T aJITOPUTMBI
NeATENIbHOCTH ~ MpPH  pelleHuu  Mmpodiem




4. Iloemopenue no TBOPUYECKOTO U IIOMCKOBOT'O XapaKkTepa.
meme «llooobue
Mpey2oIbHUKOS. [loHMMaOT BO3MOXHOCTh PAa3JIMYHBIX TOYEK
OKpysrcHOCMmb Y. 3peHHUsI, HE COBIAAIONINX C COOCTBEHHOM.
OCO3HaHHO M MPOU3BOJIBHO CTPOAT PpPEUYEBBIE
BBICKA3bIBAaHUS B YCTHOW U MUChMEHHOU (hopMme.
CrnugaroT criocod u pe3ynbTaT CBOUX JACHCTBHIA C
3aJJaHHBIM STAJIOHOM, OOHaAPYKUBAIOT
OTKJIOHEHUS M OTJINYUS OT ITAJIOHA.
YMEIOT ¢ TOMOIIbIO BONPOCOB  JOOBIBATH
HEI0CTAIONTY0 HH(OpMAIIHIO.
Brioupatror Hamnbonee 3¢ (EKTUBHBIE CIOCOOBI
pellieHus 3a7a4d B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHU.
BHOCAT KOPpPEKTUBHI M JIOTIOJIHEHHUS B CIIOCOO
CBOMX JIGHCTBUMH B Ciy4dae pacXOxKIACHUS
ATaJIOHA, PEAJILHOTO JIEHCTBUS U €T0 MPOJyKTa.
Hroro 68 uacos
9 kaace
PatGouasn XapaKTepucTHKA OCHOBHBIX BH/I0B
Paszpnen Tema Nporpa | 1esiTeJIbHOCTH YYeHHKA (HA yPOBHe Y4eOHbIX
MMa AelcTBHIA)
I'naBa IX. BekTopsl DopMyIUPOBATH ONpeCIICHUS u
1. Ionamue WJUTIOCTPUPOBATH MOHSATHS BEKTOPA, €ro JIMHBI,
gexmopa KOJUIMHEApHbIX U paBHBIX BEKTOPOB;
2. Cnooicenue u MOTHBUPOBATh BBEACHUE TMOHSATUN U JIEHCTBUH,
sbluUmaHue CBSI3aHHBIX C BEKTOpPaMH, COOTBETCTBYIOIIMMHU
1. 6eKMOpo8 g  |IpuMepaMu, OTHOCALIMMUCH K (buznueckum
3. Vmmnoowcenue BEKTOPHBIM BEJIMYMHAM; MPUMEHITh BEKTOPbI U
gexmopa Ha neiicTBUS  HAaN  HMUMHM @ OpU  PELICHUU
yuco. reOMEeTPUUYECKUX 3a7a4
4. Ilpumenenue
8EKMOPO8 K
peuleHuro 3a0a4
I'masa X. Merton OOBACHATP M WUIIOCTPUPOBATH  MOHATHUS
KOOpAMHAT [PSIMOYTOJIbHOM CUCTEMBbI KOOpJUHAT,
1. Koopounamui KOOpAMHAT TOYKM M KOOpIMHAT BEKTOPA;
gexmopa BBIBOJIUTH M HCIIOJIB30BATh NPU PELLIEHUU 3a/1ady
2. 2. Ilpocmeuwue 10  |bopMysbl KOOPAMHAT CEPEIUHBI OTPE3Ka, JTHHBI
3a0ayu 6 BEKTOpa, PAacCTOSHUS MEXAYy ABYMs TOYKaMH,
KOoOpounamax YPaBHEHHUS OKPYKHOCTH U NPSMOI
3. Vpasnenus
OKpPYIHCHOCMU
I'nasa XI. DopMynMpoBaTh 51 UJUIIOCTPUPOBATH
CooTHOIIEeHUSI MeXKIY ONpeseNieHus] CHUHYyca, KOCHHYCa, TaHIeHca U
CTOPOHAMM H yIJIaMH koTaHreca yrioB or 0 mo 180°; BeIBOIUTH
TPeyrojbHUKA. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO H
CxkansipHoe ¢dopmynbl  mpuBefeHUs; (QopMynupoBaTh U
Npou3BeeHne TOKa3bIBaTh TEOPEMBI CHHYCOB M KOCHHYCOB,
3. BEKTOPOB 11 |[npuMeHATh UX INpPHU PELIEHUH TPEYrOJIbHUKOB;
1. Cumnyc, xocunyc, OOBSICHSITB, KaK HCIIOB3YIOTCS
mamuezenc, TPUTOHOMETPUUECKUE (bopmyIbl B
KOmawuezewnc yena M3MEpPUTENNbHBIX ~ paboTax Ha  MECTHOCTH;
2. Coommuowenus dbopmMynupoBaTh OMpEAENeHUS yria MEeXIy
mednHcoy BEKTOpaMM M CK&JIAPHOIO  MPOU3BEACHUS
CMOpOHAMU U BEKTOPOB; BBIBOAUTH (OPMYIY  CKAISIPHOTO




yenamu [MPOU3BEICHUS 4Yepe3 KOOPAMHATHI BEKTOPOB;
mpeyeonbHuKa (dhopMyJIIpOBaTh U OOOCHOBBIBATH YTBEPIKICHHE
3. Cranapnoe O  CBOHCTBaX CKAJIAPHOTO  IPOU3BEACHWS,
npouszsedenue HCII0JIE30BATh CKaJIsIpHOE MIPOU3BE/ICHUE
8EKMOPO8 BEKTOPOB IPH PEIICHUH 33]1a4
4. Pewenue 3a0ay
dopMyIUpOBaTh  ONPEICICHHE  IMPAaBHILHOTO

I'napa XII. Iauna
OKPY’KHOCTH U
IUIOIIA/Ib KPYyTa

MHOTOYTOJIbHUKA; ()OPMYIIMPOBATH M JOKA3bIBATh
TEOpEMBbl 00 OKPY>KHOCTSIX, OIHUCAHHON OKOJIO
[IPaBHWJIBHOIO MHOTOYI'OJIbHUKA M BIIMCAHHON B
HEro; BBIBOJUTH M HCIOJB30BaTh (OPMYIIBI IS

BBIYMCIICHHS ILJIOIIATT MIPaBIIBHOTO
1. Ilpasunvubie {p  [MHOTOYTONBHHKA, €ro CTOPOHH M pajnyca
MHO20Y20/IbHUKU BIIMCAHHOW OKPYXHOCTH; pemiaTh 3a7add Ha
2. Jlnuna [MOCTPOCHHUE TPABWIBHBIX MHOTOYTOJbHUKOB;
OKPYIHCHOCU U OOBSICHSIT TOHSATHS JUIMHBI OKPYXHOCTH H
naowads Kpyea [JIOIIAd  KPyra; BBIBOAUTH (HOPMYJIBI IS
3. Pewenue 3a0au BBIYHCIICHUS JUIMHBI OKPY)KHOCTH U JUTHHBI TyTH,
[JIOL[aIM KpyTra | IJIOLAJAU KPYrOBOTO CEKTOPA;

[IPUMCHSITH 3T (POPMYJIBI IPH PEIICHUH 3319
OOBACHATH, YTO TaKOE OTOOpAKEHUE IJIOCKOCTH
Ha ce0s M B KAKOM CIydyae OHO Ha3bIBACTCS
I'naBa XIII. /Ipu:keHue NBMOKCHUEM IIJIOCKOCTH, OOBSICHSATH, YTO TaKOE
oceBas CHMMETPHS, ICHTPAJIbHAS CHUMMETPHSI,
1. Ilousmue rapasuieaIbHbII MIePEHOC u MTOBOPOT;
08UIICEHUS. 8  |o0ocHOBBIBATH, 4TO0  3TH OTOOpaXKEHUSI
2. Ilapannenvusiii [UIOCKOCTH Ha ce0s SBISIOTCS JIBUKCHHSIMU,
nepexoc u OOBSICHSTH, KAKOBA CBSI3b MEXKIY JIBHKCHUSIMHU H
noeopom HaJOKCHUSIMHU;  WLIIOCTPUPOBATh  OCHOBHBIC
BBl JBHOKCHUH, B TOM YHCIE C IIOMOIIBIO

KOMITHIOTEPHBIX ITPOrPaMM

OOBACHATH, YTO TaKO€ MHOTOIPAHHHK, €r0
rpanu, pEéOpa, BEPIIMHBI, JUATOHAIH, KaKOH
MHOTOTPAaHHUK HAa3bIBA€TCS  BBIMYKIBIM, UTO
Takoe N-yrojpHas Tmpu3Ma, e€ OCHOBaHUS,
OOKOBBIE I'paHU U OOKOBBIE pEOpa, Kakas Mmpu3ma
HA3bIBACTCSl MPSIMOM W Kakasg HAKJIOHHOHM, 4YTO
Tako€ BbICOTA TPHU3MBL, Kakas  MpHU3Ma
HA3bIBACTCS  MMAPAUICIICIIHIICIOM W KaKoh
Fnasa XIV. napajuieNienune/l Ha3bIBaeTCs MPSIMOYTOIbHBIM;
Hauaibnbie cBeTCHNs q)opM}:JH/IpOBaTL u O6OSHOBI>IBaTI> YTBEPKICHHUS
O CBOIICTBe AuaroHalieil mapajienenurnena U o
CTepe::aeTpI/m KBaJIpaTe nne.1r0HaJm MPSMOYTOTLHOTO
8 napajuieNienunena; oObsICHATh, YTO TaKoe 00BEM
MHOTOTPAaHHUKA;  BBIBOJUTH (C  TIOMOIIBIO

1. Mnoeoepannuku N
> Tenau npuHnuna Kasamsepu) dopmyny  oObéma
MPSMOYTOJIBHOTO TIapajuIeIieuIe/1a; 00bICHATS,
noGepxXHocmu N N
Kakoil MHOTOTPAaHHHMK HAa3bIBAETCS MUPAMUJIOHN,

spauenus

YTO TaKOE OCHOBAHWE, BEpIINHA, OOKOBBIE TPAHH,
OoKOBbIe pEOpa M BHICOTA MUPAMUIBI, Kakas
MUpaMuia Ha3bIBACTCS MPABHIBHOW, YTO TaKOe
anoemMa TNpPaBWIBHOW NUPAMUIbI, MPUBOIUTH
dbopMyny 00bEMa MUpamMuabl; OOBIACHATH, KaKoe
TEJIO Ha3bIBACTCS IMIIMHAPOM, UTO TAKOE €ro OCh,
BEICOTA, OCHOBaHHS,  paauyc, OoxoBast
MOBEPXHOCTb, 0Opa3yrolye, pa3BépTka OOKOBOM

[MOBEPXHOCTU, KAKUMU (OPMYJIaMU BbIpaKaroTCs




00bEM ¥ IUIOMAAb OOKOBOW TMOBEPXHOCTH
LWINHIPA; OOBIACHATH, KaKO€ TEJIO Ha3bIBAETCs
KOHYCOM, YTO TaKO€ ero ochb, BBHICOTa,
OCHOBaHHE, 00OKOBasi TOBEPXHOCTh, 00OPa3yIOIIIHE,
pa3BépTKa OOKOBOW IMOBEPXHOCTH, KAKUMHU
dbopMylnaMu  BbIpakaroTcsi O0BEM KOHyca H
Iomaab OOKOBOW TOBEPXHOCTH; OOBSICHSTH,
Kakasi TOBEpXHOCTh Ha3bIBaeTcs chepoii) 1 Kakoe
TEJI0 HA3bIBAETCS LIAPOM, YTO TAaKOE pajnyc M
muametp cdepbl (mapa), KakumMu QGopMyIamMu
BBIP)KAIOTCS 00BEM Iapa W IUIOMAAb C(epsl;
n300pakaTh M paclo3HaBaTh Ha PHUCYHKax
[pU3MYy, MMapaJUIeNIeIuIie]l, TUPAMUTY, [IHIUH/P,
KOHYC, IIap

00 akcuomMax

CTpoAT J0ru4ecKue Henu paccyKICHHI.
[IpenqBOCXMIIAIOT ~ pe3yabTarT W ypPOBEHb
yCBOCHUS (Kakoil Oymer pe3ynbTaT?).

YMEIOT CilyliaTh U CIbIIaTh APYT APYra.
BoiaBurator # 0OOCHOBBIBAIOT ~ THUIOTE3HI,
[Ipe/IIaraoT Croco0bl X MPOBEPKH.

2 CraBar yueOHYI0 3a7]a4y Ha OCHOBE COOTHECEHUS
IJIAHUMETPHH
TOT'O, YTO YK€ M3BECTHO U YCBOEHO, U TOT'0, YTO
e11e HEM3BECTHO.
Pa3BuBalOT yMEHHE WMHTETPUPOBATHCS B TPYIILY
CBEPCTHUKOB U CTPOUTh  INPOAYKTHUBHOE
B3aUMOJCICTBUE CO CBEPCTHUKAMU U B3POCIIBIMU
IToBTOpenue. Pemenue CaMocCTOATENBHO CO31aK0T QITOPUTMBI
3aga4 1EATEIIBHOCTH pu pelieHun npobiieM
1. Buow TBOPYECKOI'0 U MTOMCKOBOI'O XapakTepa.
Mpey201bHUKOS. [loHuMaOT BO3MOKXHOCTb pa3JIMYHBIX TOYEK
3ameuamenvhubie 3peHMUsI, HE COBIAIAIONINX C COOCTBEHHOM.
JUHUU U MOYKU OcCO3HaHHO ¥ TIPOM3BOJIBHO CTPOAT DPEUEBBIE
mpey2osibHUKa BBICKA3bIBAaHUS B YCTHOM U MUCbMEHHOU (hopme.
2. Tpuconomempuu CaunyatoT cnoco0 U pe3yibTaT CBOUX AECUCTBUIL C
eckue QhyHkyuu 3a/1aHHBIM 3TaJIOHOM, 00HapyXHUBaIOT
ocmpoz2o ya2na 9 OTKJIOHEHMS ¥ OTJIMYMS OT 3TAJIOHA.
NPAMOY2071bHO20 YMEIOT ¢ TOMOIIbIO  BOIPOCOB  JOOBIBaTh
mpey201bHUKA. HE0CTAIOLIYI0 HHPOPMALIUIO.
3. Buow
uemulpexy20ibHu
koe. Ceoticmea u
NPUSHAKU.
4. Koopounamuuviii
U 6eKMOPHbIU
Memoobl
peutenus 3a0ay
Hroro 68 yacos
COI''TACOBAHO COI''TACOBAHO
IIporokon Ne 1 3acenmanus 3amectuTens qupekropa no Y BP
MO
oT «__ » asrycra 2019 rona /N.B.Kotosa /
pykoBoautens [IMO « __» asrycta 2019roma

/_E.H.Xapuenko/
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