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1. Ilnanupyembie pe3yabTaThl H3yYeHHUs Y4eOHOI0 MpeaMeTa
st obecnieueHusi BO3MOKHOCTH YCIICITHOTO MPOAOJIKEHUSI 00pa3oBaHus Ha 0a30-
BOM YpOBHE BBIITYCKHHK HAy4YHUTCs, @ HA YTIyOJIEHHOM (BBIIEICHO KYPCUBOM) YPOBHSIX

BBIITYCKHHUK ITOJIYUYUT BO3MOKHOCTb HAYUHUTHCA B 7—9 knaccax:

T'eomeTpuueckne GpuUrypnl

OnepupoBarh NOHATUSAMHA F€OMETPUUECKUX (DUTYD;
U3BIIEKATb, UHMEPRPEMUPO8ams U npeoopazoeviéams NHPOPMAIUIO O
TeOMETPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKAX;
NPUMEHSATD JIUISL PEIICHHsI 3a/1ad TeOMeTpHUecKrue (aKThl, €CIIM YCIOBHS UX MPUME-
HEHUS 3aJ1aHbl B SIBHOU pOpMe, a makoce npednoiazaemcs HecKOIbKO Wa2os peuie-
HU,
permaTh 3aa4i Ha HaXOXKJICHUE TEOMETPUUYECKUX BEIMYHUH 1O 00pasIiamM WM aJiro-
puUTMaM;
Gopmynuposams ceolicmea u npusHaxu guayp;,
00KA3b18AMb 2e0MeMPUUecKUe YmeepHcOeHUs.,
61a0emsb CMaHoapmHol Kiaccugurayuell NI0CKUx gueyp (mpeyeoibHUKo8 u uemaol-
DEXY2ONIbHUKOB).
B noBceqHeBHOI KU3HH ¥ NIPU U3YYEHUH JPYTrUX MPeAMETOB:

WCITOJIh30BaTh CBOMCTBA T€OMETPHUCCKUX (PUTYp IJIs pEIIeHWs TUIOBBIX 3ajaad,
BO3ZHUKAIOIIUX B CUTYallUsSX MOBCEIHEBHOM >KM3HH, 3a]la4 MPAKTUYECKOTO CONEp-
KaHWS,
UCNONIL3068AMb CBOUCMBA 2e0MempPUiecKux ueyp 0 peueHus 3a0ay npaxKmuye-
CKO20 Xapakmepa u 3a0ay U3 CMENCHbIX OUCYUNTIUH.

OTHOUICHUS

OnepupoBaTh MOHATHSAMHU: PABCHCTBO (UIyp, paBHbIC (DHUTypbl, paBEHCTBO Tpe-

YTOJIBHUKOB, TapaUIeIbHOCTD MPSIMBIX, TIEPIICHIUKYIIPHOCTD HPSIMBIX, YIJIBI MEXK-

7y TPSIMBIMH, TIEPIICHIUKYJIISP, HAKJIIOHHAS, TIPOCKIUs, nooobue gueyp, nooobHvle

Guzypul, n000OHBLIE MPEY2ONLHUKU,

npumenamo meopemy Daneca u meopemy o NpONOPYUOHAILHBIX OMPE3KaAX NPU pe-

weHuu 3a0ay,

Xapaxkmepuzoeams 83AUMHOE PACHONONCEHUE NPAMOU U  OKPYICHOCMU, O08YX

OKDPYJHCHOCHEU.

B noBceHeBHOM KH3HM ¥ TIPH U3YYEHUH APYTUX MPeAMETOB:

UCIIOJIb30BaTh OTHOILICHUS JJIs PEIICHUS 3a/1a4, BO3HUKAIOIINX B PEATbHOMN JKU3HH.
H3mepennsi M BLIYMCIEHUS

BpinonHATe M3MEpeHne IUIMH, PACCTOSIHUM, BEJIMYHUH YTJIOB C IOMOIIBIO HHCTPY-
MEHTOB JJIsl U3MEPEHUH JIJIUH U YTJIOB;

IPUMEHSITh (OPMYJIBI TIEpUMETpa, IO U 00bEMa, TUIONIAIU TOBEPXHOCTH OT-
JEJIbHBIX MHOTOTPAHHUKOB IIPU BBIYMCIIEHUSIX, KOTJla BCE JAHHBIE UMEIOTCS B YCIIO-
BUH;

npuMeHsTh Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPUUECKUE COOTHOIICHHS ISt
BBIUNCIICHUS JIJIMH, PACCTOSIHUAM, IUIOIIAIEN B MPOCTEUIINX CIydasiX;



- onepuposams npeoCmasieHusIMU 0 OIuHe, 10wWaou, 00véme KaKk 0 8eIUdUHAX,
- npumensames meopemy llugacopa, opmynvl niowaou, o6véma npu peuienuu
MHO20UA208bIX 3A0aU, 8 KOMOPbIX He 8ce OaHHble NPedCMABIeHbl A8HO U KOMOpble
mpeoyom GuluUCIeHUU, ONepUposams Oojiee WUPOKUM KOJULeCE8OM (PopmyL OuHbl,
naowWaoy, o6véma, GulUUCIAMb XAPAKMEPUCMUKY KoMOuHayui ¢ueyp (OKpyi#cHO-
cmell U MHO20Y20bHUKOB), 8bINUCAAMb PACCMOAHUS MedHCOy huypamu, npuMeHsmy
mpu2oHoMempudeckue opmynvl 0Jisl GbIYUCIEHUU 8 OO0Jlee CNIOANCHBIX CIYYasAX, Npo-
800UMb BbIYUCTICHUSL HA OCHOBE PABHOBETUKOCTU U PABHOCOCABIIEHHOCMU,;
— nPOBOOUMb NPOCMbLE BLIYUCTEHUS HA 0OLEMHBIX MeNax;,
— Gdopmynuposamo 3a0ayu Ha 8vIYUCIEHUE OJIUH, Naowadell U 00bEMO8 U peulams
ux.
B noBcegHeBHOI KM3HHU U PH U3YYEHUH APYTUX MPeAMETOB:
— BBIYUCIIATH PACCTOSHUS HA MECTHOCTH B CTAHIAPTHBIX CUTYyaIUSX, MPUMCHSTH
(hOopMyIIBI ¥ BEIYHCIIATH IUIONIAIN B MIPOCTHIX CITydasiX;
—  NpPOBOOUMb BLIYUCIEHUS HA MECIMHOCIU, NPUMEHAMb YOPMYTIbL NPU BLIYUCTEHUSIX
8 CMEJHCHBIX YUEOHBIX NPeOMemax, 8 OKpyicaiowel 0elucmsumeibHOCHu.
I'eomeTpuyecKue NOCTPOCHUS

N3ob6paxkath TUMOBBIE MUIOCKHE (GUTYPBI U (DUTYPHI B MPOCTPAHCTBE OT PYKU U C

MTOMOIILI0 HHCTPYMEHTOB,

— uzobpaxcamv 2eomempuyeckue @Gueypbl H0 MeKCmo8oMy U CUMBOJIbHOMY OHUCA-
HUIO,

— CB0O0OHO ONepuposamsv UepmENCHbIMU UHCMPYMEHMAMU 8 HECNLONCHBIX CAVUASX,
BbINONHAMb NOCMPOCHUSL MPEY2OTbHUKOS, NPUMEHAMb OMOelbHble Memoobl NO-
CMPOEHUIl YUPKYIeM U JUHEUKOU U NPOo80OUms npocmeuuiue uUccie008aHus Yucia
peuteHull,

— u300bpaxcamv munosvie NI0cKue ueypvl U 00bLEMHBIE mela ¢ NOMOWbIO NPOCmel-
UWUX KOMNLIOMEPHBIX UHCMPYMEHMO8.

B noBceHeBHOI1 KM3HU M NIPU U3YyYE€HUH APYTUX MPEAMETOB:

— BBINOJIHATh MPOCTEUININE MOCTPOEHUS HAa MECTHOCTH, HEOOXOJAMMBIE B pEaIbHOU
JKU3HU,

— OIICHUBATH pa3Mephl peaJIbHBIX 00bEKTOB OKPY>KAIOIIET0 MUpa.

IlpeoOpa3oBaHus

— Ctpouth purypy, CHMMETPHUYHYIO TAHHOHW (PUType OTHOCHTEIHLHO OCH U TOUKH;

— onepuposamv NOHAMUEM OBUINCEHUS U NPeodpa308anusi NOO0OUs, 61ademb Npué-
Mamu nOCmMpoenusi ueyp ¢ UCNONb308AHUEM OBUIICEHUL U NPE0OPA308aAHULL NOOO-
Ous, NPUMeHAMb NOJYUeHHble 3HAHUSL U ONbIM NOCMPOEHUL 8 CMENCHBIX NPeOMemax
U 8 PeabHbIX CUMYAYUSIX OKPYIHCAIOWe20 MUpa,

— cmpoums ueypy, nN0O0OHYIO OAHHOU, NOJbL30BAMbCS CEOUCMBEAMU NOO0OUSL OISl
0bocHoBanus ceolicmas gueyp;,

— NpUMeHAmMb CE0UCMBA OBUNCEHUll OIS NPOBedeHUs Npocmenuuux 0O0CHOBAHUL
ceoticme guzyp.

B noBceaHeBHO KM3HM ¥ TIPH U3YYEHUH APYTUX NMPEIMETOB:

— pacro3HaBaTh JBIKEHUE 0OBEKTOB B OKPYXKAIOIIEM MHPE;

— pacrno3HaBaTh CHMMETPHUHBIC (PUTYPBI B OKPYKAIOIIEM MHPE;



NPUMEHSMb CBOUCMBA OBUNCEHULL U NPUMEHSMb N000OUe OJisl NOCMPOEHULL U 8bIYUC-
JIeHUul.
BekTOpbI 1 KOOPAUHATHI HA MJIOCKOCTH

OnepupoBath MOHATUSIMHU: BEKTOpP, CyMMa BEKTOPOB, pA3HOCHb 8EeKIMOPO8, TIPOU3-
BEJICHUE BEKTOpa HA YHUCIO, V20d MeHCOy GeKMOpAMU, CKAIAPHOE Npou3eedeHue
8eKMOpO8, KOOPAUHATHI HA TIFIOCKOCTH, KOOPOUHAMbL 6eKMOpd,
OTpeaesaTh TPUOIMKEHHO KOOPAUHATHI TOUKHU 1O €€ M300paKeHUIO Ha KOOPAMHAT-
HOM IIJIOCKOCTH;
BBITIOJIHATD JICUCTBUS HAJl BEKTOpaMHU (CIOKEHUE, 8bluUmaHue, YMHOKCHUE Ha YHUC-
JI0), 8bLIYUCTAMb CKANAPHOE NPOU3BEOEHUE 8EKMOPO8, ONpedeisimb 8 NPoCmetuuux
CYUAsnx y2oil MedxHcoy 8eKmMopaMu, 8bINOJIHAMb PA3IONHCEHUe 8eKMopa HA COCMAG-
JAOWue, NPUMEHAMb NOJIYYeHHble 3HAHUA 8 u3uKe, NoIb308aMbCA QoOpMYIol Gbl-
YUCTIeHUS PACCNOAHUSL MEHCOY MOUYKAMU NO U38ECHHBIM KOOPOUHAMAM, UCNOIb30-
8amu ypasHeHuss puzyp 01 peuieHus: 3a0ay,
NpUMeHsImb 8eKMOopbl U KOOPOUHAMbL OISl peuleHUs 2e0MempudeckKux 3a0a4 Ha 6bl-
yucieHue OJuH, y2Jos.
B noBceHeBHOM KNU3HH M NIPH U3yYE€HHH APYTHUX NMPeIMETOB:
UCIIOJIb30BaTh BEKTOPHI JJI PEUICHUs] MPOCTEHIINX 3a/a4 Ha OINpPEICIICHUE CKOPO-
CTH OTHOCHUTEJILHOTO JIBU)KECHUS,
UCNOIL308AMb NOHAMUS 8eKMOPO8 U KOOPOUHAm 05 peuieHus 3a0ay no ¢usuxe,
eeozpaguu u Opyeum yueoHviM npeomeman.

HcTopusi MaTeMaTuKH

OnuceiBaTh OTIEIBHBIE BBIAAIOIIMECS PE3YJbTaThl, MOJYYEHHBIE B XOAE Pa3BUTHUS
MaTeMaTUKH KaK HayKU;
3HaTh NMPUMEPHl MATEMATUYECKUX OTKPBITUH U MX aBTOPOB B CBS3U C OTEUECTBEH-
HOM Y BCEMUPHOU UCTOPHEN;
MMOHUMATh POJIb MATEMATUKH B pa3Butuu Poccuuy;
Xapakmepu3o06ams 6K1a0 8bl0AIOUWUXCS MAMEMAMUKO8 8 pa38umue Mamemamuxu u
UHBIX HAYYHBIX 0Oacmell.

MeToabl MATEMATUKH

Bo16upaTs noaxondummili n3y4eHHbIH METO/ IPU PELIeHUH U3yUYE€HHBIX THIIOB MaTe-
MaTHUYECKUX 33]1aY;

MIPUBOJUTH IPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B OKPYXKAIOUIEH JIeM-
CTBUTEJIBHOCTH U NPOU3BEJICHUAX UCKYCCTBA;

UCNONIL3YSL U3YYEHHble MemOoOobl, NPOBOOUMb O0KA3AMENbCMEO, GbINOIHAMb ONpO-
eepoicenue;

8bI0UpPaAMb U3YUEHHbIE MEmOoObl U UX KOMOUHAYUU O peuleHUsi Mamemamudyeckux
3a0ay;

UCNONIL308aMb  MamemMamuieckue 3HaHus O/l ONUCAHUA 3AKOHOMEPHOCmeU 8
OKpyotcaioujeti 0elucmeumenbHOCMu U NPOU3Ee0eHUsX UCKYCCmeda,

NpUMeHAmb — Hpocmeuwue  NpocpamMmuble  cpeocmea U - 2JNeKMpPOHHO-
KOMMYHUKAYUOHHbIE CUCTNEMbL NPU PEUeHUL MAmMeMamuieckux 3a0ay.



OcBoenune ydyebHOrO TIpeameTa «MaTemMaThuKay NOHKHO 00eCreuynBaTh JTOCTHKE-
HUE Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUs CIAEAYIOMUX JIMYHOCTHBIX, METa-
PEeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB:

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHUSA MPOrpaMMbl yuyeOHoro kypca «I'eomer-
pUs» XapaKTEepU3YIOTCA:

1) maTpuoTnyecKoe BOCIUTAHUE:

IIPOSIBICHUEM HMHTEpPECa K NPOLLIOMY M HACTOALIEMY POCCHUHMCKOM MAaTE€MAaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUM-
CKOM MAaTeMaTH4YeCKOW IIKOJbI, K WUCIOJIB30BAHUI0 ITUX HOCTMIKEHUH B APYIUX
HayKaX U IPUKIATHBIX cepax;

2) rpaxIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIUTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO 00SI3aHHOCTEN T'paKJaHWHA M peau3aliy €ro Mpas,
MPEICTABICHUEM O MAaTeMAaTHMYEeCKMX OCHOBaX (YHKIHMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBICHUW, MPOIEAYp TPaKJAHCKOro oOmiecTBa (Hampumep, BHIOOPHI,
OIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX NPOOJIEM, CBSI3aHHBIX C MPAKTH-
YECKHUM IPUMEHEHUEM JOCTUKECHUM HAyKW, OCO3HAHUEM BAXHOCTHU MOpPaIbHO-
TUYECKUX MPUHIIUIIOB B I€ATEIbHOCTH YUYEHOTO;

3) TpyI0BO€ BOCIIUTAHHE:

YCTAaHOBKOW HAa aKTUBHOC yYacTHE B PEHICHUM MPAKTHYCCKHX 3aJad MaTeMaTHYe-
CKOM HamnpaBJICHHOCTH, OCO3HAHHUEM BaXKHOCTH MAaTEMAaTHYECKOro 0Opa30BaHUs Ha
MPOTSHKCHUH BCEH KU3HU ISl YCIIETHOW TPOdECCHOHATBHON IeATEIPHOCTH U pa3-
BUTHEM HEOOXOJIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM WH]IUBH-
NyaqbHOW TpaeKTOpHH OOpa30BaHUS M IKU3HEHHBIX IJIAHOBC YUETOM JIMUYHBIX
WHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K DMOIMOHAIBLHOMY M 3CTETHYECKOMY BOCHPHSATHIO MaTeMaTHUe-
CKHX OOBEKTOB, 3aja4, PELIEHUH, PACCYKICHNI, YMEHHUIO BUIEThH MATEMATHUCCKHIE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpHMEHTAIMEl B IEATCILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJIBI M OOIIIECTBA, TOHHU-
MaHHEM MAaTEMaTHYEeCKON HayKd Kak cephbl YeTOBEUCCKOM JCSITEILHOCTH, STAIOB
¢€ pa3BUTHS U 3HAYUMOCTHU JIJISl PA3BUTHUS I[IMBWJIU3AIMH, OBJIAJICHUEM SI3BIKOM Ma-
TEMATUKH M MaTeMaTHYeCKOW KYJIbTYpOH Kak CpPEJACTBOM IO3HAHUS MHpa, OBJa-
JICHHEM MPOCTEHIIUME HaBBIKAMH MCCJIEI0BATEIbCKON IEATEIIEHOCTH;

6) ¢pusuueckoe BocnuTaHue, GopMUPOBaAHHE KYJIbTYPhI 3/10POBbSI M IMOINO-
HAJILHOT'0 0J1aronoJyYus:

TOTOBHOCTBIO NMPUMEHATh MaTeMaTUUYECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbS,

BEJICHUSI 3J0POBOT0 00pa3a KHU3HM (3710pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEeKUM

3aHATUA W OTAbIXa, PEryispHas (usnyeckass aKTUBHOCTH), C(POPMUPOBAHHOCTHIO

HaBbIKapeIIEKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAaKOT'O e MpaBa JIpy-

rOro 4ejI0BEKa;



7) 3Ko0JIOrHYecKOe BOCIIUTAHHUE:

OpHCHTAIlEe Ha TPUMEHCHHE MAaTEeMAaTUYCCKMX 3HAHWUU JUId pEIICHUS 3a1a4B
00JIACTH COXPAHHOCTH OKPYIKAlOIIeH Cpelibl, IJIAHUPOBAHUS MOCTYIKOB U OICHKH
UX BO3MOXHBIX TOCJICICTBUN I OKPYXKAIOIICH Cpebl, 0OCO3HAHUEM TI00aTBHOTO
XapakTepa KOJIOTHYSCKUX MPo0JIeM U MyTeH UX peIleHMS;

8) amanTanus K H3MEHSIOIIAMCS YCJIOBHSIM COHATBbHOI H PUPOIHOI Cpeabl:
TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTU 4Y€pe3 MPAKTUUYECKYIO JAEATEIbHOCTb, B TOM YHCIIE YMEHUE
YUUTBCS y APYTUX JIOJEH, MpUOOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIE 3HA-
HUSI, HABBIKA U KOMIIETCHIINY U3 OTIBITA APYTHX;

HE0OX0AMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM uucie GOpMyIUPOBATH
UJIeU, TIOHSITUS, TUTIOTE3bl 00 OOBEKTaX U SIBIICHUSIX, B TOM YKCIIE pPaHEE HE U3BECT-
HBIX, OCO3HABaTh NE(MUIIUTHI COOCTBEHHBIX 3HAHWN W KOMIIETCHTHOCTEH, TIAHUPO-
BaTb CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYaIlMIO0, BOCHPUHHMATh CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIOMINI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE Pe-
HICHUSIU IEUCTBUS, (DOPMYITUPOBATH U OIIEHUBATH PUCKH U MOCIEICTBUS, (POPMUPO-
BAaTh OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbpTaTe ocBOCHUS MpOTrpaMMBbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOydaronierocst Oyayt chopMUpOBaHbl METANIPEIMETHBIC PE3YJIbTa-
ThI, XapaKTEPU3YIOIIHUECS OBJIAJICHUEM YHHUBEPCAIbHBIMU IMO3HABATEIbHBIMU JICH-
CTBUSMH, YHUBEPCATHHBIMA KOMMYHUKATUBHBIMH JICHCTBUSAMH U YHUBEPCATHHBIMU
PEryIsTUBHBIMU JIEHCTBUSAMH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUueOHbIE JAeiiCTBHS

ba3oBble JJoruueckue aeicTBHA:

BBISBJIATh M XapaKTepU30BaTh CYIISCTBEHHBIE NMPU3HAKH MATEMaTHUYECKUX OOBEK-
TOB, TMOHSTUHN, OTHOIICHUN MEXIY MOHATUSIMU, (OPMYJIUPOBATH OMPEICIICHUS TO-
HATHM, YCTAHABJIMBATh CYIICCTBCHHBIM NIPU3HAK KiIacCH(HUKAIMK, OCHOBAHUS
J71s1 0000IIEHUS U CPaBHEHUSI, KpUTEPUU MTPOBOJAUMOTO aHAJIN3a,

BOCIIPUHUMATh, (POpMYITUpOBaTh U NMPeoOPa30BBIBATH CYXKIEHUS: YTBEPAUTEIHHBIC
U OTpHUIIaTENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISBIIATE MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTHUBOPECYUSAB
dakTax, JaHHBIX, HAOJIOAEHUSX W YTBEPXKICHUSX, Mpeaaratb KpUTEPHUH
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUNL;

JIeaTh BBIBOJIBI C UCTIOIB30BAHNEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOUEHHUM, YMO3aKITIHOUEHUN 110 aHAJIOTHH;

pa3OupaTh JI0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKICHUM  (TIpsIMbIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIILHO HECIIOKHBIC JOKA3aTeIbCTBA MaTEMAaTH-
4eCKUX (PaKTOB, BBICTPAWBATh apryMEHTAIINI0, TPUBOJUTH MPUMEPHI U KOHTPIIPH-
Mepbl, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;



BBIOMpaTh croco0 pemieHus yd4eOHOH 3amaun (CpaBHHUBATh HECKOJIBKO BAPHUAHTOB
pernieHusi, BEIOUpaTh HanboJiee MOAXOASAIINN C Y4ETOM CaMOCTOATEILHO BBIICIICH-
HBIX KPUTEPHUEB).

Ba3oBnle ucciaenoBarejabCcKue 1eCTBUA.

WCITOJIb30BaTh BOIPOCH KaK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HaHUS, Hopmy-
JUPOBATh BOMPOCHI, (PUKCHPYIOIIME MPOTHUBOPEUHE, IMPOOJIEMY, CaMOCTOSITEIBHO
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OpMUPOBATH THUIMOTE3y, APTYMEHTHPOBATH
CBOIO MO3UIIHNIO, MHCHHE;

MIPOBOJIUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY HECJIOKHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTo 00b-
€KTa,3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;

CaMOCTOATENHbHO (OPMYIHPOBaTh 000OIIEHUS U BBIBOJBI MO pe3yJibTaTaM IpOBe-
JNEHHOTO HAOJIO/ICHUSI, UCCIICIOBAHMS, OLIEHUBATh JIOCTOBEPHOCTD MOJIYYEHHBIX pe-
3yJIbTaTOB, BBIBOJIOB U OOOOIICHU;

IIPOTrHO3UPOBATE BO3MOKHOC PA3BHUTHUC IIPOLCCCA, 4 TAKIKC BbLIABUIATb ITPCAIIOJIO-
JKCHHU O €I'0 Pa3BUTHUH B HOBLIX YCIIOBUAX.

Pab6ora ¢ undopmanueii:

BBIABJIIATD HEOOCTAaTOYHOCTD )51 N30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBIX,
H€O6XOI[I/IMBIX AJI1 pCIICHUS 3aaa4M;

BbIOUpATH, aHaIu3upoBaTb,  CUCTEMATU3UPOBATH U HMHTEPIPETUPO-
BaTbUH(OPMALIMIO PA3JIMYHBIX BUJOB U (POPM MPEACTABICHUS;

BbIOMPATh (hOPMY MpeCTaBICHUS UH(DOPMALMU U WLTIOCTPUPOBAThH peliaeMble3aa-
4YM CXeMaMH, JuarpaMmMaMu, HHOM rpa@ukoil U uX KOMOMHALUSIMU;

OIICHMBATh HAJEKHOCTh WH(OOPMAIIUU IO KPUTEPHUSM, MPEUIOKEHHBIM YUUTEIEM
WM CPOPMYJTMPOBAHHBIM CaMOCTOSITENIBHO.

KoMMyHUKaTHBHbIC YHHBEpPCAJIbHbIC y4eOHbIe AeiiCTBUMA:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKJICHHSI B COOTBETCTBUM C YCJIOBHUSIMU M LiE-
JSIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHS B YCT-
HBIXY ITMCbMEHHBIX TEKCTAaX, AaBaTh IIOSCHEHUS 110 XOAY PEIICHUS 3a4a4i, KOMMEH-
TUPOBATH II0JyYECHHBIW PE3YJIbTAaT;

B X0Ji€ OOCY>KJEHHUs 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMOW TEMbl, MPO-
OJeMBbl, pemraeMol 3a7jaud, BBICKA3bIBATh UJEH, HAlleJICHHbIE Ha MOMCK pELIeHMS,
COIOCTABIISATh CBOM CYXKJEHHUS C CYKJICHUAMH JIPYTUX YYAaCTHUKOB Juajiora, oOHa-
PYXXUBaTh pa3jlyue U CXOJCTBO MO3UIMHA, B KOPPEKTHOU dopme HopMyIHpoBaTh
pa3HOIJIACHsl, CBOU BO3PAKEHNUS;

NPEJICTaBISITh PE3YIbTATHI PEIICHUS 3a]]a91, YKCIIEPUMEHTA, NCCIIeIOBAHUS, TIPOCK-
Ta, CAMOCTOSITENILHO BBIOUPATh (hOpMAT BBICTYIIJICHUS C YYETOM 3a/1a4 MPE3eHTALUU
U 0COOEHHOCTEN ayuTOpUU;



NOHMMATh U UCIIOJNB30BATh MPEUMYIECTBA KOMAaHAHON U UHANBUAYATbHON PabOThI
IPU PEIICHUN yUYEeOHbIX MaTEMaTUUECKUX 3a/1a4;

IPUHUMATBh LI€JIb COBMECTHOW JI€ATEIbHOCTH, IIJIaHUPOBATh OPraHU3ALMUI0 COBMECT-
HOU paboThl, pacrpenesTh BUABI padOT, TOTOBapUBATHCs, 00CYXKIaTh MPOIECC U
pe3ynbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00CykaeHUSI, 0OMEH MHEHUSMHU, MO3-
TOBBIE IITYPMBI U IPYTHUE), BBIOIHIATH CBOIO 4aCTh PA0OTHI U KOOPAMHUPOBATH CBOU
JNEUCTBUS C APYTMMH YICHAaMH KOMAaHIbl, OLEHUBATh KAYECTBO CBOEIO BKJIaJa B
Oo0ImMH MPOAYKT MO KPUTEPUAM, CHPOPMYIMPOBAHHBIM yYAaCTHUKAMHU B3aUMO/IEH-
CTBUA.

PeryasiTuBHBIe YHUBepcaibHbIe YuyeOHbIe NelCTBUSA

Camoopranusanus:

CaMOCTOATENILHO COCTABJISIThH IUIaH, AJITOPUTM pELIEHUs 3aJaud (WM €ro 4acThb),
BBIOMPATH CIIOCOO pEeHIEHUsI ¢ YUETOM HUMEIOIIMXCA PECYPCOB U COOCTBEHHBIX BO3-
MO>KHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM
HOBOU MH(pOpPMaLIUU.

CaMOKOHTPOJIb:
BJIa/IETh CIIOCOOAMM CaMONPOBEPKHU, CAMOKOHTPOJIS MpoLiecca U pe3ysbTara perie-
HMS MaTeMaTH4YECKOU 3a/1a4Hu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUU 3a1a4H, BHO-
CUTh KOPPEKTHUBBI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAWJEHHBIX
OLLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATb COOTBETCTBUE PE3YJIbTATA AEATECIBHOCTU ITOCTABICHHOW LIEJIA U YCIIOBU-
M, OOBSICHATh MPUYMUHBI JOCTHXKEHUS WM HEJOCTHXKEHMSI 11€JIU, HAXOIUTh OIINO-
KY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OMBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy obydyeHusi B 7 Kjacce oOy4arOUIMiiCsS MOMYyYUT CICAYIOIIUE MPEAMET-
HBI€ PE3YJIbTATHI:

Pacnio3HaBaTh M3y4eHHBIE T€OMETPUUYECKHE (PUTYPBI, OMPENEIATh UX B3aUMHOE
pacnoJioKeHue, N300pakaTh reoMeTpuuecKre (PUryphl, BBIIOJIHATh YEPTEXKH MO YCIIO-
BHIO 3a/1a4d. M3MepsTh NTMHENHBIE U YIJIOBBIE BENWYMHBL. Pemars 3amadyn Ha BbIYKC-
JIEHHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyro OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B peabHOU
KU3HHU, pa3MEpPOB MPUPOJIHBIX 00BEKTOB. Pa3dnuuaTh pasmMepsl 3TUX 0OBEKTOB IO MO-
PAIKY BEJIMYUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

ITonp30BaThCA MpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh IPU3HAKU
U CBOMCTBA paBHOOEAPEHHBIX TPEYTrOJIBHUKOB TP PEIICHUHU 33/1au.

IIpoBOAUTE JTOTUYECKUE PACCYKACHUSA C UCIOJb30BAHUEM T'€OMETPUUECKUX TEO-
peM.



ITonp30BaThCAd NPU3HAKAMHM PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOM-
CTBOM MEIMaHBI, POBEIAEHHON K THIIOTEHY3€ IPSMOYTOJBHOIO TPEYTOJbHUKA, B pe-
[ICHUU T€OMETPUYECKHUX 3a4au.

Onpenensath napaieNbHOCTh NPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpPbIE 00pa3yeT ¢
HUMHU cekymas. OnpenensaTs NapajlIeNbHOCTh MPSAMBIX C ITOMOIIBIO PAaBEHCTBA pac-
CTOSIHAM OT TOYEK OJHOW MPSIMOU O TOYEK APYTOU MIPSAMOM.

Pemats 3a1aun Ha KiieT4aToi Oymare.

[IpoBOAUTH BBIUMCIEHHSI U HAXOJUTh YUCIIOBbIE U OyKBEHHBIE 3HAUEHMSI YTJIOB B
Ir€OMETPUYECKUX 337a4ax C UCIIOJIB30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOIO-
YTOJIBHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPU MEPECEUCHHH JBYX IMapajlieIbHbIX
MPSMBIX CEKyller. Pemars npakTuaeckue 3a1a4u Ha HaXOXKJIECHUE YIJIOB.

Brnagetrs moHsATHEM reOMETPUYECKOTO MECTa TOYEK. YMETh ONpeAesiTh OMCCeK-
TPUCY yIJIa U CEPEIMHHBIA NEPIEHAUKYISAP K OTPE3KY KAK F€OMETPUYECKUE MECTA TO-
YeK.

PopMyIMPOBATH ONPEIEICHNS] OKPYKHOCTH U KPYyTa, XOPAbl U IUAMETPA OKPYK-
HOCTH, I10JIb30BaThCs UX CBOMCTBAMHU. ¥ METh IIPUMEHATH 3T CBOMCTBA IIPU PELLICHUU
3a1ad4.

Biianers noHATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXO-
1uTh €€ ueHTp. [lonp3oBaTbes GpakTaMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYTOJIbHUKA
[IEPECEKAIOTCs B OJHOW TOYKE, U O TOM, YTO CEPEAUHHBIC NIEPIICHIUKYIIAPHI K CTOPO-
HaM TpEyTOJIbHHUKA [IEPECEKAOTCs B OAHOU TOUKE.

Braners nmoHATHEM KacaTelbHOU K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOM O MEP-
IEHIUKYJISIPHOCTH KacaTeJIbHOW U pajguyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonp30BaThCA MPOCTEMIIMMH I'€OMETPUYECKUMU HEPABEHCTBAMHM, ITOHUMATh MX
MPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOEHHUS C MTOMOIIBIO HUPKYJISA U JIH-
HEWKU.

K koHiy o0ydyeHus B 8 Kjacce oOydaromuiics MOJy4UT CIEAYIOIIUE MPEAMET-
HbIE PE3YJIbTaThI:

Pacno3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, MOJIb30BaTHCS
MX CBOMCTBAaMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOUKHU MEPECEUEHUsI MEIUaH TPEyrojbHUKa (LIEHTpa Macc)
B PELICHUN 3aa4.

Bianers nmoHATHEM CpenHEN JIMHUM TPEYTrOJBbHUKA W TPANECUUHU, IPUMEHATh UX
CBOWCTBA IPU PELICHUH reoMeTpuyeckux 3anad. lloms3oBarbes Teopemon Paneca u
TEOPEMOMN O IPONOPLUOHAIBHBIX OTPE3Kax, MIPUMEHATh UX Ui PELICHUs IpaKTHYe-
CKMX 3aJady.

[IpumeHsTh TpU3HAKU TTOAOOMS TPEYTOJIBHUKOB B PEILICHUU F€OMETPUUECKUX 3a-
Jad.

[Tonb3oBaTbesa TeopeMort [Iudaropa nms pemeHrs TeOMETPUYECKUX U TTPAKTUYe-
ckux 3amad. CTpOUTh MATEMATUYECKYIO MOJIENb B NMPAKTUYECKUX 3aJadax, CaMOCTOsI-
TEJIBHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJINHBI.

Brnaners noHATHsAMU CHMHYCa, KOCUHYCa W TAHI'€HCA OCTPOTO yrja MpsMOYIrOJib-
HOTO TpEYyrojbHUKa. 1101b30BaThCA ATUMM MOHATUSAMM I PELIEHUS NMPAKTUYECKUX
3a7ad4.



Boruncnsate (pa3nnyHbIMUA CIIOCOOAMU) TUIOIIAAb TPEYTOIbHUKA U TUIOIIAId MHO-
TOYTOJIbHBIX QUTyp (MONB3YACh, IA€ HEOOXOANUMO, KalbKyIsTopoM). [IprumensTs mo-
JyYEHHbIE YMEHHUS B IPAKTUUECKHX 3a]a4ax.

Bnagers NOHATHAMU BOMCAHHOTO M LEHTPAJIBHOTO YIJIa, UCIIOIb30BaTh TEOPEMBI
O BIIMCAHHBIX yIJIaX, yIJaX MEXIY XOpJaMu (CEeKYIIMMHU) U YIJie MKy KacaTellbHOM
U XOpJOU MU PEIICHUH T€OMETPUUYECKUX 3a/1ay.

Bnagers nmoHATHEM ONMUCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSATh CBOMCTBA OIU-
CaHHOI'O YETHIPEXYTOJbHUKA MIPU PELICHUN 3a/1au.

[IpyMeHsTh MOTy4YEeHHbIE 3HaHUS HA IPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MO/Ie-
T JUIA 337a4 peadbHOM JKU3HU M IMPOBOAUTH COOTBETCTBYIOIIHME BBIYUCIEHUS C MPH-
MEHEHHEM MOJ00US M TPUTOHOMETPHH (TIOJIB3YACh, I'l€ HEOOXOIMMO, KaJIbKyJSITO-

pom).

K koniy o0yuyeHusi B 9 Kjacce oOydaronuiicss MOMYyYUT CIEAYIOIIUE MPEAMET-
HBIE pPE3yJIbTAThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX MOMOUIBIO
pa3IMyYHbIE 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYTrOJbHHUKA («pEHICHHE MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMOIIBbIO KaJbKYJSATOPA) JUIMHBI M YTIIBI 711 HETa0-
JINYHBIX 3HAYEHUN.

[Tonb30BaTbes (GopMyslaMyU NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOKJIECTBOM JIJII HAXOXJACHUS COOTHOILEHUN MEXy TPUTOHOMETPUYECKUMU BEINYHN-
HaMH.

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHMHYCOB JJIi HAXOXKJIEHUS PAa3TMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEUIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX NIPHU PEIICHUN
r€OMETPUYECKUX 33]1aY.

Bnagets nonsTusMU mpeoOpa3oBaHus MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX Guryp. [lonb3oBaTbes CBOMCTBAMU MO00US MPOU3BOJIBHBIX QUTYDP, YMETh
BBIYMCIIATH IJIMHBI U HAXOJUTh YTkl Y MOAOOHBIX Guryp. IIpuMeHsTh cBOMCTBA 1OA0-
Ousl B IPaKTUYECKUX 3a7adax. YMETh MIPUBOJIUTH PUMEPHI MOAOOHBIX GUTYP B OKPY-
KAIOILLEM MHUpE.

ITonb30BaThCA TEOPEMAaMH O IPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEACHUM OT-
PE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30oBaThCA BEKTOpaMH, TOHUMATh UX T€OMETPUUECKUN U (DU3UIECKUNA CMBICT,
OPUMEHATh UX B PELIEHUM N€OMETPUYECKHX M (pusmueckux 3anad. [lpumeHsaTh cka-
JSIPHOE MPOU3BEJIEHUE BEKTOPOB ISl HAXOXKICHUS JITTUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJMHAT Ha IMJIOCKOCTH, MPUMEHSATH €r0 B PEIICHHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Braners NoHATHAMM NPAaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPY>KHOCTH, JJIH-
HBI IyTU OKPY>KHOCTH M PaJMaHHON Mephl YIJia, YMETh BBIUUCIATD IJIOMIAb Kpyra u
ero yacteil. [[puMeHsTh MoayyeHHbIe YMEHHUS B MPAKTUUYECKUX 3a/1auax.

Haxonutb ocu (MM LIEHTPbI) CHUMMETPUU (PUTYDP, TPUMEHSATH JABMXKEHUS MJIOCKO-
CTH B IPOCTEHIINX CIyYasix.

[TpuMeHsTh MOTyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKUE MOJIE-
T JUIA 337a4 peadbHOM KU3HU M NPOBOJAUTH COOTBETCTBYIOIIHME BBIYMCIEHUS C MIPU-
MEHEHHUEM IOJ00Us U TPUTOHOMETPHUECKUX (PYHKITHI (TMOIB3YSCh, T/I€ HEOOXOAMMO,
KaJIbKYJISITOPOM).



2. Coaep:xkaHue Kypca reoMeTpuu
B /—9 kJaccax
(Conepxanue, BBIICIEHHOE KYPCUBOM, N3YUAETCS HA YIITyOIEHHOM YpOBHE)

T'eomeTpunueckue GpUrypnl

Durypsl B reoOMeTpUM U B OKpYykawieM Mupe. ['eometprueckas
¢urypa. @opMUpoBaHHE TPEACTABICHUNA O METANPEAMETHOM MOHATUU «DUrypay.
Touka, TMHUSA, OTPE3OK, MpsIMas, Jyd, JOMaHas, INIOCKOCTb, yroJ. buccekrpuca yria u
€€ CBOWCTBA, BU/IbI YIJI0B, MHOTOYT'OJIBHUKH, KPYT.

OceBasi cuMMeTpusi reomeTpuueckux uryp. LlenTpanbHas cuiMMeTpusi T€OMETPH-
yeckux uryp.

MHOroyrojibHuUKH. MHOTOYTOJIBHHK, €r0 2JIEMEHTBI U €r0 CBOMCTBA.
Pacno3HaBanue HEKOTOPBIX MHOI'OYI'OJIBHUKOB. Buinykivie u HegblnyKivle MHO20-
yeonvHuku. [IpaBuIbHBIE MHOTOYTOJIBHUKHU.

TpeyronbHuku. BeicoTta, Meanana, OUcCEKTpUca, CPEAHssl JTUHUS TPEyroJIbHUKA.
PaBHOOEpEeHHBIN TPEYTOJbHUK, €r0 CBOWCTBA M MPU3HAKU. PaBHOCTOpPOHHUU Tpe-
yroJibHUK. [IpsIMOYTOJIBHBIN, OCTPOYTOJIBHBIN, TYIIOYTOJIBHBIA TPEYTrOJIbHUKU. BHel-
HUE yIJIbl TPEYroJIbHUKA. HepaBeHCTBO TpeyrojbHUKA.

YerbipéxyronpHuku. Ilapamnenorpamm, pom0, NpsMOYrojibHUK, KBaapat, Tpare-
usi, paBHOOenpeHHas Tpanenus. CBONCTBAa M NpU3HAKU TNapajuiegorpamma, pomoa,
MPSIMOYTOJIBHHUKA, KBaJpaTa.

OxpyxHOCTB, KPpYI. OKpy>KHOCTB, KPYT, UX JIEMEHTHI U CBOKCTBA; [IEHTPAJIbHBIC
Y BOucaHHbIE yruibl. KacarenbHas u cexywjas K OKPYXKHOCTH, ux ceoucmea. Bnucan-
HBIE Y ONMCAaHHBIE OKPYKHOCTH ISl TPEYTOJBHUKOB, YemblpEXy20ibHUKOE, NPAGUIb-
HBIX MHO20Y20/IbHUKOS.

I'eomeTpuuyeckue purypsl B npocTpancTee (00bEMHBIE Te1a).

MHnozoepannux u ezo snemenmol. Hazeanusa mMHo202panHuKo8 ¢ pazHvlM NOA0ICEHUEM
u Koauvyecmeom epareu. IlepBruyHble NMPEACTABICHUS O MUPAMUJE, apaJUIEIEIUIENAE,
npusme, chepe, mape, MWIKHAPE, KOHYCE, UX AJIe-MEHTaX U MPOCTEUIINX CBONCTBAX.

OTHOUIEHUSA

PaBencTBO (puryp. CBoiicTBa paBHbIX TPEyroiabHUKOB. [IpU3Haku paBeHCTBa Tpe-
YTOJIbHUKOB.

HapajuteabHOCTh NPAMBIX. [Ipu3HaKy U CBOKCTBA MapajuIeNIbHBIX NMPAMBIX. AK-
cuoma napannenvrnocmu Esxkiuoa. Teopema Daneca.

Iepnenaukyaspubie mnpsimbie. [Ipsmoint yron. IlepneHauKynssp K NpsSMO.
Haxnounnas, npoekius. CepeIUHHBIN NEPICHAUKYIAP K OTPE3KY.
Ceoticmea u npuzHaku nepneHOUKyJIApHOCMU.

IMoxodue. /Iponopyuonanvhsvie ompesxu, nododue gueyp. IllooodbHvie mpey2onbHu-
ku. Ilpusnaku noooous.

B3auMHoe pacnosioskeHne npsiMor U OKPY>KHOCTH, ABYX OKPYKHOCTEM.

H3MepeHusi 1 BLIYHMCIEHUS

Beauunnsbl. [lonstue Benumuunsbl. [yinHa. U3mepenune pnuabl. EnuHuier nzmepe-
HUs JuMHBL. Bennunna yria. ['pagycHas mepa yria. [lonatue o miomanau niocKou



durypsl u e€ cpoiicTBax. M3mepenue muomaneid. EquHuIel n3MepeHus miomaiu.
[IpeacraBnenne 06 00bEMe u ero cBoiicTBax. M3mepenune o0bpéma. Enqunuiier usmepe-
HUs1 00BEMOB.

HN3mepenust U BbIYUCIeHUA. THCTpYMEHTBI IS U3BMEPEHUN U TTOCTPOEHUM; U3-
MEpEHHUE U BBIUUCIECHUE YTIIOB, IJUH (paccTosHuil), momaaeil. TpuronoMmerpuueckue
(GYHKIMKA OCTPOro yria B MPSAMOYTOJBHOM TPEYroJibHUKE. 1pucoHomempuieckue
@yHKyuu mynozo yaia. BeluucieHue 3JI€MEHTOB TPEYTOJbHUKOB C HCIIOJIb30BAHUEM
TPUTOHOMETPUUECKUX COOTHOIIEHUN. DOpMYIIbI IJIOIMIAAN TPEYTOIbHUKA, MAPaJIIIENIO-
rpaMma U €ro 4YacTHBIX BHUJOB, (OPMYJbl JUIMHBI OKPY>KHOCTU W IUIOMIAJAM KpyTa.
CpaBuenne u Beruncienne iomaaeii. Teopema [ludaropa. Teopema cunycos. Teope-
Ma KOCUHYCO8.

Paccrosinus. PaccrosHne mexnay Toukamu. PaccTosHME OT TOYKH IO MOPSIMOM.
Paccmosnue medxcoy gueypamu.

I'eomeTpuyeckue mocrpoeHus. ['eomeTpuyeckue MOCTPOEHUS ISl WILIIOCTPA-
LM CBOMCTB r€OMETPUYECKUX (UTYyp. IHCTPYMEHTHI 111 TOCTPOEHUM: IIUPKYJIb, JIH-
HElWKa, YTrOJbHUK. [Ipocmetiwiue nocmpoenusi yupkyiem u JUHEUKOU: NOCMmpoeHue
buccekmpucyol y2na, nepneHoOUuKyIapa K npsamou, yeua, pagnoz2o oannomy. Ilocmpoenue
Mpey20ibHUKO8 O MPEM CIOPOHAM, 08YM CIOPOHAM U Y21y MeHcOy HUMU, CIOPOHE U
08y M NpuedRcawium K Hell yenam. /leieHue ompeska 8 OGHHOM OMHOULEHUU.

I'eoMmeTpuueckue npeoopa3soBaHus

IIpeoopa3zoBanus. Ilonstue mnpeoOpazoBanus. IlpeacraBneHue o Mera-
MIPEAMETHOM TMOHATUU «IIpeodpa3oBaHue». [lodoobue.

JBuxenusi. OceBasi U IEHTpaIbHAsI CAMMETPUU, HOBOPOM U NAPAJLIENbHbLU Nepe-
Hoc. Komounayuu 0sudicenuti Ha nioCKOCMU U UX CEOLCMEd.

BeKTOpr H KOOPAMHATHI HA IIVIOCKOCTH

BekTopsl. [loHsTHE BEKTOpA, NEWCTBHS HAJl BEKTOPAMU, UCIIOJIB30BAHUE
BEKTOPOB B QUBUKE, paA3I0HCEHUE BEKMOPA HA COCMABIiowue, CKASPHOe Npou3eede-
HUue 8eKMOopo8.

Koopaunatel. OCHOBHBIC TIOHSTHS, KOOPOUHAMbBL BEKMOPA, PACCMOSHUE MENHCOY
mouxkamu. Koopounamul cepedunvl ompeska. Ypasnenus gueyp. I[lpumenenue gexmo-
PO8 U KOOPOUHAM OJi peulenusi NPOCMeUUX 2eoMempuiecKux 3a0a.

HcTopusi MmaTeMaTuKH BO3HUKHOBEHUe MAMEMAMUKU KAK HAYKU, IManvl eé
paszsumusi. OcHosHble pazoenvl Mamemamuxu. Boloaowuecs mamemamuxku U ux 6xKiao
6 pazeumue Hayku. beckoneunocme MHodCeCmea npocmuix yucen. ducia u Onunsl om-
pesxos. Payuonanvhvie uucna. [lompebnocms 6 uppayuonanvuvix uuciax. Illxona
lugacopa.

3apooicoenue aneeopwl 6 nHeopax apupmemuxu. An-Xopesmu. Poowcoenue Oyk-
sennou cumeonuxu. Il. @epma, . Buem, P. [lexapm. Fcmopus eonpoca o Haxodicoe-
HUU hopmyn KopHell aneedpaudeckux ypasHeHuu cmeneHeu, Oonvuux yemolpéx. H.
Tapmanvs, /{oc. Kapoano, H. X. Abens, J. I'anya.

llosenenue memooa KoopouHam, no380.1A10We20 NePesoOUmMsb 2eoOMempuUyecKue
00vekmbl Ha A3bIK aneedpul. [lossenenue epaguxos yukyuii. P. [exapm, I1. @epma.
Ipumepwvt paznuynvlx cucmem KOOpOUHam.



3aoaua Jleonapoo Iluzancrxoco (@ubonauuu) o Kpoauxax, wucia Dudonayyu.
3aoaua o waxmamuou oocke. Cxooumocms 2eomempuyeckou npocpeccuu. Mcmoku
meopuu 8eposmHocmell. cmpaxogoe oeno, azapmusie uepwl. 1. Depma, b. Ilackany,
A. bepuynnu, A. H. Koamozeopos.

Om 3emnedenus k eeomempuu. Ilugazop u eco wkona. @anec, Apxumeo. Ilna-
moH u Apucmomens. [locmpoenue npasurbHbiX MHO20Y201bHUKO8. Tpucekyus yaua.
Ksaopamypa xkpyea. Yoeoenue kyoa. Ucmopus uucna n. 3onomoe ceuenue. «Hauanay
Eexnuoa. JI. Dunep, H. U. Jlobauesckuti. Ucmopus namozo nocmynama.

T'eomempus u uckyccmeo. I'eomempuyeckue 3aKOHOMEPHOCIU OKPYIHCAIOUE20
mupa. Acmponomus u eeomempus. Ymo u kax y3uanu Anaxcazop, Ipamocgen u Apu-
cmapx o pasmepax Jlynol, 3emau u Connya. Paccmosnus om 3emau oo Jlynot u Conn-
ya. Mzmepenue paccmosanus om 3emau 0o Mapca.

Ponv poccuiickux yuénvix 6 pazsumuu mamemamuxu: JI. Diinep, H. U. Jlobaues-
ckutl, I1. JI. Yeovuues, C. B. Kosanesckas, A. H. Koamoeopos. Mamemamuka 8 pa3z-
eumuu Poccuu: I1émp I, wixona mamemamuueckux u HagUeayKux HayK, pazeumue poc-
cutickozo gaoma, A. H . Kpvinos. Kocmuueckas npoepamma u M. B . Kenoviu.

3. TemaTn4yeckoe MIIAHMPOBAHME

7 KJacc.
OcHognble
Kon- Kon- Xapaxkmepucmuxa ocHos- HanpaeieHusn
Pa3zoen 60 ua- Temut 60 HBIX U006 OeAMEeIbHOCIU éocnuma-
cog uacoe YUeHUKa menvHoil de-
AmeabHoCmu
Havanbubie | 10 u [Tpsimast u OTpe3oK. | 2 OOBICHATH, YTO TAKOE OTpe-
reoMeTpu- Jlyud u yromn. 30K, JIy4, yroi, Kakue Qury-
YyecKHe cBe- CpaBnenue otpes- | 1 pel Ha3bIBalOTCS paBHbIMH, | 1,2,3,4
JAeHHSsI. KOB U YTJIOB. KaK CpaBHUBAIOTCA U H3Me-
Wsmepenue otpes- | 3 PSAIOTCSA OTPE3KU U YIUIBI, YTO
koB. M3mepenue Takoe Tpagyc M TpaaycHas
YTJIOB. Mepa yriia, Kako yroy Ha3bl-
[MeprieH UK yIIsp- 2 BAETCS MPSAMBIM, TYIIBIM, OCT-
HBIE MPSMBIEC. pPBIM, Pa3BEPHYTBIM, YTO Ta-
Pemenue 3agau. 1 KO€ Cce-peauHa OTpe3Ka Hu
KouTponeHas pa- | 1 OucceKTpuca yria, Kakue yr-
6ota Nel Il HaA3bIBAIOTCH CMEKHBIMU

M KaKue — BEPTHKAIbHBIMHU;
dopmynupoBath M 00OCHO-
BBIBATh  YTBEPXKICHHSI O
CBOMCTBaX CMEXHBIX U Bep-
TUKAJIbHBIX  YIJIOB; 0OOBsC-
HSTh, Kakue TpsiMble Ha3bl-
BAIOTCSl  TEPIICHINKYIISIPHBI-
MH; (hopMynupoBaTh U 000cC-
HOBBIBaTh  yTBEPXKICHHE O
CBOWCTBE JIBYX NPSMBIX, IEp-
NEHIUKYISPHBIX K TPEThEH;
n300pakaTh U PACHO3HABATH
yKa3zaHHbIe MpocTeimme ¢Gu-
rypbl Ha 4YepTexax; pelaTh
3aJ]auu, CBS3aHHBIE C DTUMHU




IPOCTEHIIMMU (PUTYpaMH

TpeyroJusn-
HHUKH

174

IlepBblil mpU3HaK
paBeHCTBa Tpe-
YTOJIbHUKOB.

MenuaHel, Ouc-
CEKTPHCHI U BBICO-
ThI TPEYTOJIbHUKA.

Bropoii u Tpetuit
IIPU3HAKU PABEH-
CTBA TPEYTOJIbHU-
KOB.

3ajauu Ha MOCTPO-
CHHE.

Pemenue 3anau.

KonTposnbhas pa-
6ota Ne2

OObsicHATh, Kakas Qurypa
Ha3bIBACTCSI TPEYTOJIBHUKOM,
YTO TAaKO€ BEPIIMHBI, CTOPO-
HBI, YIJIbI U IIEpU-METp Tpe-
YIOJIbHUKA, KaKOW TPEYrojb-
HUK Ha3bIBaeTcs paBHOOE-
PEHHBIM M KakOM — paBHO-
CTOPOHHMM, Ka-Kue  Tpe-
YTOJIBHUKHU HAa3bIBAIOTCS paB-
HBIMM; M300paxkaTb U pacIo-
3HaBaTb Ha 4YEpTEKaAX Tpe-
YIOJIBHUKH U HX 3JIEMEHTHI;
dbopMynupoBaTh M JOKa3bl-
BaTh TEOPEMBI O IPU3HAKAX

paBEHCTBa  TPEYrOJIbHUKOB;
OOBSCHSATh, YTO HAa3bIBACTCA
NEePIEeHIUKYIAPOM,  IPOBe-

JNEHHBIM U3 JIAHHOM TOYKU K
JAHHOW MpsAMOiA; (popMyIH-
poBaTh U JOKa3blBaTh Teope-
My O MEpHeHIUKYIsIpe K
OpsSMOH; OOBSCHATH, KaKue
OTPE3KH HA3BIBAIOTCA MeJua-
HOW, OMCCEKTPHCON U BBICO-
TOM TpeyroibHUKA; (opmy-
JUPOBaTh U JI0Ka3bIBATh TEO-
peMbl O CBOMCTBax paBHO-
OeIpEeHHOTO  TPEYroJIbHUKA,
pemarb 3a/1a4u, CBA3aHHBIE C
[IpU3HAKaMU paBEHCTBA Tpe-
YIOJBHUKOB M CBOWCTBaMH
paBHOOEPEHHOTO TPEYIrOJb-
HUKa; (GOPMYIHUPOBAThH OIpe-
JIEJICHUE OKPYKHOCTH; 00B-
SCHATD, YTO TaKO€ LIEHTP, pa-
IUuyc, XopJa U JUAMETP
OKpYXKHOCTH; pelaTh Mpo-
CTEWINEe 3a]a4M Ha MOCTpOe-
HUe (MOCTpOEHHE Yyria, paB-
HOTO JaHHOMY, ITOCTPOECHHE
OUCCEeKTPUCHI yIiia, MOCTpoe-
HUe MEPIEeH UK YIS PHBIX
IPSIMBIX, IIOCTPOEHUE Cepe-
IUHBI OTpe3ka) u OoJee
CIIOXKHBIE 3aJjaud, MCIOJIb3Y-
IOIIAE YKa3aHHbIE NPOCTE-
IIM€; COINOCTaBJIATh IIOJIY-
YEHHBIN pe3yJIbTaT C yCJIOBU-
€M 3a/Ja4yd; aHaJIu3UpOBaTh
BO3MOJXKHBIE CITydan

2,3,4,5

IMapau-
JIeJIbHbIE
npsMmsble

13a

IIpu3naku mnapan-
JEIBHOCTH  JIBYX
IIPSIMBIX.

Axcuoma mapain-
JIETIbHBIX NPSAMBIX.

dopmynupoBaTh  OmpeneIe-
HUC IapaJUICIIbHBIX MPAMBIX;
OOBSCHATH C TOMOIINBIO PH-
CyHKa, Kakue Yribl, o0pazo-
BaHHbIE TIPU TIEPECECUCHHUH

3,4,5,6




Pemenne 3anau

KonTponbnas pa-
6ota Ne3

JIBYX IpsIMBIX  CEKy-ILEH,
Ha3bIBAIOTCSA HAKpECT JIexKa-
IIMMH, Kakhe — OJIHOCTO-
POHHUMM U KaKME€ — COOT-
BETCTBEHHBIMHU; (OPMYITHPO-
BaTh U JIOKa3bIBaTh TEOPEMBI,
BBIpQ)KAIOUINE TMPHU3HAKU T1a-
pPAJUIETIBHOCTH JIBYX HPSIMBIX;
00BACHATH, YTO TAaKOE aKCH-
OMBI T€OMETPUM U KaKue ak-
CHOMBI YK€ HCIIOJIb30BAINCH
paHee; (QOpMyJIHpOBaTH aK-
CHOMY TMapaJuIeibHBIX MpS-
MBIX U BBIBOJUTbH CIICICTBUS
u3 He€; QopMmynupoBaTh U
JI0Ka3bIBaTh TEOPEMBI O CBOM-
CTBaxX MapaJUIeNbHBIX MpS-
MBIX, OOpaTHbIE TEOpeMaM O
MPU3HAKAX TapauIeIbHOCTH,
CBSI3aHHBIX C HAaKpecT Jiexka-
[IMMH, COOTBETCTBEHHBIMH U
OJIHOCTOPOHHUMH yIJlaMH, B
CBSI3U C ATHM OOBSCHATH, YTO
TaKO€ YCJIOBHE U 3aKIIIOYCHUE
TEOpEeMbI, Kakas Teopema
Ha3bplBaeT OOpaTHOM MO OT-
HOUIEHHUIO K JaHHOU T€OpeEME;
OOBSCHATh, B 4EM 3aKIOYa-
eTcs METOX JIOKa3aTelbCTBa
OT MPOTUBHOTO: (HOPMYIHPO-
BaTh M JOKa3bIBaTh TEOPEMBI
00 yriax ¢ COOTBETCTBEHHO
napajyieIbHBIMA WU TIEPIICH-
JUKYJISIPHBIMA ~ CTOPOHAMHU;
NPUBOANUTE  TIPUMEPHI  HC-
MOJIb30BaHUS ATOTO METOJIa;
pemarh 3aJa4d Ha BBIYHCIIE-
HUE, JI0Ka3aTeJIbCTBO U IIO-
CTPOCHHUE, CBS3aHHBIE C TIIa-
paJIeIbHBIMU MPSIMBIMU

CooTtHole-
HUS MEXKIY
CTOPOHAMH
U yriiaMu
TPEYroJjib-
HHKA

184

Cymma yriioB Tpe-
YTOJIbHUKA.

COoOTHOIIIEHUS
MEX1y CTOpOHAMU
U yIJIaMH¥ Tpe-

YT OJIbHHKA.

KoHTtpoinbHas pa-
6ota Ned

IIpssMoyronbHBIE
TPEYTOJIbHUKH.

ITocTpoenue Tpe-
YrOJIbHHKA 110
TPEM DIIEMEHTaM.

Pemenune 3anau.

@opMynMpoBaTh M JOKa3bl-
BaTb TEOPEMY O CYMME YIJIOB
TpeyrojbHUKa U €€ cuen-
CTBUE O BHEIIHEM YIJIE Tpe-
YroJIbHHMKA, MTPOBOJUTH KJlac-
CU(UKAIMIO TPEYTroJIbHUKOB
no yriiam; GopMyJIupoBaTh U
JIOKa3bIBaTh TEOPEMY O COOT-
HOILIEHUSX MEXIY CTOPOHAMHU
U yriJaMu  TpPEYroJbHUKa
(mpsimoe u 0OpaTHOE yTBEp-
JKJICHHS) U CIEACTBUS U3 HEE,
TEOpEMY O HEpPaBEHCTBE Tpe-
YroJbHUKA; (OPMYIHPOBATH
U JIOKa3blBaTh TEOPEMBI O

3,4,5,6




KonTponsHas pa-
0ota Ne5

CBOMCTBAaX MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB (mpsiMo-
YIOJBHBI  TPEYrOJIbHUK €
yriiom 30°, npu-3HaKu paBeH-
CTBa MpPSAMOYIOJbHBIX Tpe-
YTOJIBHUKOB);  (OPMYIUPO-
BaThb OIIPENEIECHUsI PACCTOSI-
HUS OT TOYKH JI0 MPSIMOI,
paccTosiHusL MEXIy Map ai-
JIENIbHBIMH MPSMBIMH; peliaTh
3aaud Ha BBIYUCIIEHMS, [0-
Ka3aTelbCTBO U IOCTPOCHHUE,
CBS3aHHBIE C COOTHOLICHUS-
MU MEXJIy CTOPOHAMU M YT-
JaMH TpEyroJbHUKa U pac-
CTOSIHUEM  MEXIy Mapai-
JCNBHBIMU  TIPSIMBIMHU,  TIPH
HEOOXOJIMMOCTH  MPOBOAUTD
[0 XO/y pELIeHUs JONOJIHU-
TeJbHBIE TOCTPOEHUS, COIO-
CTaBJISITh IOJIYYEHHBIM pe-
3yJlbTaT C YCIIOBUEM 3aJ[auH,
B 33/1a4ax Ha IIOCTPOEHUE HC-
cleIoBaTh BO3MOJKHBIE CITY-
yau

IToBTOpE-
Hue. Peue-
HHe 32124

104

[ToBTOpenue. Pe-
LICHUE 3a]1a4

3HaTh MaTepHuall, WU3yYEHHBII
B 7 KI1acce.
Biagers o0mmm
penieHus 3aiay.
YMeTh NpUMEHATh TOJTYYCH-
HbIC 3HAHUS HA MTPAKTUKE.
VYMeTh IOTUYECKH MBICIHUTD,
OTCTanBaTh CBOIO TOUKY 3pe-
HUSl ¥ BBICIYIIUBATh MHEHUE
JIPYTUX, paboTaTh B KOMaHJIE.

IIpUEMOM

5,6,8

8 kaace.

Pazoen

Kon-
60 ua-
co6

Temui

Kon-
60
uacoe

Xapaxkmepucmuxa ocnog-
HbIX 61006 0esameslbHOCMU
YUeHUKa

Ocnoenvie
Hanpaenenus
eéocnuma-
mebHoll Oe-
AmenvHocmu

Yeroipex-
YroJbHUKH

144

MHOroyronbHuKu

[Tapamrenorpamm
Y Tpanenus

[IpssMOyTONIBHUK,
pom0O, KBagpar

Pemenue 3amau

OOBACHATDH, YTO TaKOE JIOMa-
Hasl, MHOTI'OYT'OJIbHHK, €ro
BEPIIUHBI, CMEXKHBIE CTOPO-
HBI, JUaroHaiM, u300paxarh
M pacro3HaBaTb  MHOTO-
YTOJBHUKHW Ha 4Y€PTEkKaAX; IO-
Ka3bIBaTh D3JEMEHTHl MHOTO-

1,2,3




KonTponbHas pa-
6ota Nel

YTOJIbHHUKA, €0 BHYTPEHHIOIO
W BHENIHIOW obnacTtu; ¢op-
MyJIUpOBaTh  OIpEEICHHE
BBIITYKJIOTO MHOT'OYT'OJIbHUKA;
n300paxkaTb M pacro3HaBaTh
BBIIYKJIBIE M HEBBIIYKIIbIC
MHOTOYTOJIbHUKH; (HOPMYIIH-
pOBaTh U JIOKa3bIBATH yTBEP-
JKICHUSI O CyMME YIJIOB BbI-
IIyKJIOTO MHOTIOYTOJIbHUKA H
CyMME€ €ro BHEIIHUX YIJIOB;
OOBSICHATh, KAaKHE CTOPOHBI
(BepUIMHBI)  YETBHIPEXYTOJIb-
HUKA Ha3bIBAIOTCA IPOTUBO-
MOJIOKHBIMU;  (hopmynmpo-
BaTb OIpPENECICHUS Iapallie-
JorpaMMa, Tpamneluu, paBHO-
OepeHHOH M MPAMOYIOJIb-
HOHM Tpameuuu, npsiMoyroib-
HUKa, pomOa,  KBajpara;
n300paxkaTb M pacro3HaBaTh
9TH YETBIPEX-YTOJIbHUKY;
dbopmynupoBaTh M JOKa3bl-
BaTh YTBEPXKJIEHUS 00 HX
CBOMCTBAaX M IPHU3HAKAX; pe-
11aTh 3aa4¥ Ha BBIYNCIICHUE,
JI0Ka3aTelNbCTBO U IMOCTpOE-
HUE, CBA3aHHBIC C OTUMU BU-
JaMH  YETbIPEXYTOJIbHUKOB;
OOBSICHATh, KaKUe JABE TOUKHU
Ha3bIBAIOTCS CHUMMETPHUYHBI-
MU OTHOCHUTEJIBHO IPSIMOU
(TOUKM), B KakoM ciydae (pu-
rypa Ha3bplBacTCs CHMMET-
PUYHOM OTHOCHUTEIIBHO Mps-
MO (TOYKH) U YTO TaKoe OCh
(eHTp) cUMMETpPUH (UTYPBHI;
IPUBOAUTE MPHUMEPHI (HUTYD,
oOmamaromux oceBor (IIeH-
TpaJbHOH) cUMMeTpuel, a
TaKKe IpPHUMEpPbl OCEBOHM U
LEHTPAJILHOW CUMMETPUN B
OKpY’KaroIIe Hac 00CTaHOB-
Ke

Ilnomann

144

IImomanes MHOTO-
yTrOJbHUKA

[Tnomans mapan-

nenorpamma, Tpe-
erJ'IBHI/IKa 158 Tpa-
3 (007171

Teopema I[Tudaro-
pa

Pemenue 3amau

OOBACHATD, KaK IPOU3BOIUT-
Cci M3MEpEHHE  IUIoLaAcH
MHOTOYT'OJIbHUKOB, KaKue
MHOT'OYTOJIbHUKH HAa3bIBAIOT-
Cs PaBHOBEJIIMKHUMH M Kakue
—  PaBHOCOCTaBJICHHBIMU;
dbopMynupoBaTh  OCHOBHBIE
CBOMCTBA IUIOLIAJIEH U BBIBO-
JUTh C X MOMOIIBI0 (hopmy-

3,4,5,6




KonTponbHas pa-
6ota Ne2

JBl TUIOMIAJIEH MPSMOYTOJIb-
HUKA, napasuiesiorpaMma,
TPEYTrOJIbHUKA, Tparnenuy;
dbopmynupoBaTh W JOKa3bl-
BaTh TEOpPEMY 00 OTHOIICHUU
wiomaied  TPeyroJbHHUKOB,
UMEIOIIUX 110 PaBHOMY YTIIY;
dbopMynupoBath U JOKa3bl-
BaTh Teopemy Iludaropa u
oOpaTHyl0  e€il;  BBIBOAMTH
dbopmyny ['epona mnst mmwio-
Iad TPEYrojJbHUKA; peuiaThb
3aJ]auu Ha BBIYMCIICHHE U JI0-
Ka3aTelbCTBO, CBS3aHHBIE C

dbopMmynamu  mIomanei u
teopemoii [Tudaropa
IlonoOHbIE 194 | Onpenenenue no- OOBSCHATH TOHATHE IPO-
TPeyroJibHH- JOOHBIX Tpe- HOPLUHOHAIBHOCTH OTPE3KOB;
KH YTOJIbBHUKOB ¢dopmynupoBare  ompenene- | 2,4,6,7

[Ipu3naku nono-
Oust TpEYroJabHU-
KOB

KonTposnbhas pa-
6ota Ne3

IIpumenenune no-
no0ust K JoKa3a-
TEJIbCTBY TEOPEM
Y PELICHUIO 3a1a4

CooTHoIIEeHNE
MEXy YIJIaMH U
CTOpOHAMHU Tpe-
YTOJIbHUKA

KoHnTponbHas pa-
6ota Ne4

HUS NOJOOHBIX TPEYroJbHU-
KOB M KOX(pQHIMEHTa MOJ0-
oust; GopMyIUpOBaTh U JAOKa-
3bIBaTh TEOPEMBbI: 00 OTHO-
IIEHUH IUIOINAAeH MOJA0OHBIX
TPEYTrOJILHUKOB, O MPHU3HAKAX
noJ00Usl TPEYroJbHUKOB, O
CpPEIHEW JIMHUM TPEYTOJbHU-
Ka, O IEpPEeceYeHuu MeauaH
TPEYroJibHUKA, O IMPOIOPIH-
OHAJbHBIX OTpEe3Kax B Hps-
MOYTOJILHOM TpPEYTOJIbHUKE;
OOBSICHATB, YTO TAKOE METOJ
nonobust B 3ajavax Ha IO-
CTPOEHHUE, U MPUBOJUTH MPU-
Mepbl TPUMEHEHHSI ITOTO Me-
TOJIa; OOBSICHATh, KaK MOYKHO
HCIIOJIB30BaTh CBOMCTBA I0O-
JNOOHBIX TPEYroJbHUKOB B
U3MEpUTENIbHBIX paboTax Ha
MECTHOCTH; OOBICHAThH, Kak
BBECTH TTOHATHE MTOIO0US /ISt
IPOU3BOJILHBIX (GUryp; Qop-
MYJIHPOBATh OMpPEICTCHUs U
WITIOCTPUPOBATh  MOHATHUSA
CHHYCa, KOCHHYCa M TaHTE€HCa
OCTPOTrO yIJIa MPsIMOYTOJIBHO-
r0 TpPEyrojbHHUKA; BBIBOJUTH
OCHOBHOE TpPUTOHOMETpUYE-
CKO€ TOXXKJECTBO W 3HAYCHUS
CHHYCa, KOCUHYCa M TaHT€HCa
s yraoB 30°, 45°, 60°; pe-
IaTh 3a/a4M, CBS3aHHBIE C
noso0ueM  TPEeyroJIbHHUKOB,
JUIs  BBIYUCIICHUS 3HAYCHHH
TPUTOHOMETPHUYECKUX (PYHK-
U MCIIOJIB30BaTh KOMIIBIO-




TEpHBIE IPOIPAMMBI

OKpyXHOCTH

174

KacarenpHas
OKPY>KHOCTH

LenTpanbHbie 1
BIHCAHHBIC YTJIbI

YeTbipe 3ameya-
TEJIbHbIC TOYKU
TpEyroJbHHKa

Brmcannag n onu-
CaHHasi OKPY>KHO-
CTH

Pemenue 3agau

KonTposnbhas pa-
6ota Ne5

HccnenoBath B3auMHOE pac-
[IOJI0KEHUE IPsAMO u
OKpyXHOCTH;  (hopmynupo-
BaTh OINPE/EIIEHUE KacaTelb-
HOM K OKpYyXHOCTH; (hopMy-
JUPOBaTh U JI0Ka3bIBATh TEO-
pEMBI: O CBOIMCTBE Kacaresb-
HOHM, O IPU3HAKE Kacarelb-
HOM, 00 OTpe3kax KacaTelb-
HBIX, MPOBEAEHHBIX U3 OJTHOU
TOYKH; (POopMyIHpOBaTH IO-
HATUS LIEHTPAJIbHOTO yIja U
rpagyCHOM  Mepbl  JAyru
OKPY)XKHOCTH;  (OPMYITHPO-
BaTh U JIOKa3bIBaTh TEOPEMBI:
O BIIMCAaHHOM YTJIE, O IPOU3-
BEJICHUM OTPE3KOB Iepece-
Kamuxcs xopxa; (popmynu-
poBaTh U JOKa3bIBaTh TEOpe-
MBI, CBSI3aHHBIE C 3aMeda-
TEIbHBIMU  TOYKaMU  Tpe-
YJroJIbHUKA: O OuCCEeKTpHce
yria ", KaKk CJIEJICTBUE, O Ie-
peceyeHruu OHMCCEKTPHUC Tpe-
YIOJIbHUKA; O CEPEIUHHOM
NEPIEeHIUKYIApE K OT-pe3Ky
U, KaK CIEICTBHE, O Iepece-
YEeHUHM CEpEeAMHHBIX IepIeH-
JUKYJIIpOB K CTOPOHaM Tpe-
YJIrOJIbHUKA; O MEepecedeHuH
BBICOT TpEYrojbHUKa; (op-
MyJUpPOBaTh  ONPEIENICHUS
OKPYKHOCTEH, BIIMCAHHOM B
MHOTOYI'OJIbHUK ¥ OIHUCaH-
HOM OKOJIO MHOTOYTI'OJIbHUKA;
dbopmynupoBaTh W JOKa3bl-
BaTh TEOPEMBI: 00 OKpY>KHO-
CTH, BIIUCAHHON B TPEYroJib-
HUK; 00 OKpY)XHOCTH, OIIH-
CaHHOM OKOJIO TPEYTOJbHHKA;
O CBOMCTBE CTOPOH OIIMCAaH-
HOTO YEThIPEXYTOJbHUKA; O
CBOICTBE YIJIOB BIIMCAaHHOTO
YeThIPEXYTOJIbHUKA; pellaTh
3aJaud Ha BBIYMCIEHHUE, J0-
Ka3aTeJbCTBO U TOCTPOECHHE,

1,3,4,6




CBSI3aHHBIE C OKPY>KHOCTBIO,
BIMCAaHHBIMHA M OIMCAHHBIMH
TPEYroJbHUKAMHU U YEThIPEX-
YrOJIbHUKAaMH; HCCIIEI0BATh
CBOICTBa KOH(UTyparmid,
CBSI3aHHBIX C OKPY)XHOCTBIO,
C TOMOUIbI0 KOMITBIOTEPHBIX
porpamm

IloBTOpenue. | 44 3HaTh MaTepHall, W3y4YEHHBII
Pemrenue 3a- 3a 8 kiacc. Bmagers obmmm | 5,6.8
naq MPUEMOM  pelIeHUs 3ajad.
YMeTh NpUMEHSATh TOJTY4eH-
HbIC 3HAHUS HA MPAKTUKE.
YMeTh IOTUYECKU MBICITHUTD,
OTCTauBaTh CBOIO TOUKY 3pe-
HUSL U BBICIIYIIMBAaTh MHEHHE
JpYTrux, paboTaTh B KOMaHJIE.
9 kJacc.
Temut OcHogHnuie
Kon-0 Kon- Xapakmepucmuka ocHos- Hanpaenenus
Pa3zoen 4aCos 60 HbIX U006 OeAameIbHOCIU eocnuma-
yacoe YueHukKa mebHOoIl de-
AmenvHocmu
BexkTopsl 8u [TonsTue BekTo- 2 PopmynMpoBaTh  ONpeneIie-
pa. HUS ¥ WUIIOCTPUPOBATH I0-
CioxeHue v BBI- | 3 HATHUSL BEKTOpa, ero jumwmHbL | 1,2,3,4
YUTAaHUE BEKTO- KOJUIMHEAPHBIX M  PaBHBIX
pOB. BEKTOPOB; MOTHBHUPOBATh
VYMHOXEHHE BEK- | 3 BBEJCHUE MOHATUA W JIEHl-
TOpa Ha YUCIIO. CTBUM, CBSI3aHHBIX C BEKTO-
[IpumeHeHue paMH,  COOTBETCTBYHOIIHUMH
BEKTOPOB K pe- puMepamMu, OTHOCSIIIUMHUCS
HICHUIO 337124 K (U3MUYECKUM BEKTOPHBIM
BEJIMYMHAM; MPUMEHSTh BEK-
TOPBI W JCUCTBHUS HAJ HUMH
IIpU PELIEHUH TeoMeTpUuUe-
CKHX 3a/1a4
Merton koop- 10u | KoopauHats! 2 OOBACHATD M MIUTIOCTPUPO-
AHHAT BEKTOpA. BaTh TOHATHUS TPSIMOYTOJb-
IIpocreiimme 3a- | 2 HOW CHCTeMbl KoOpauHart, | 2,4,6,7
JTla4¥l B KOOPIU- KOOPJMHAT TOYKU U KOOPJIHU-
HaTax. HAT BEKTOPA; BBIBOJIUTH U HC-
YpaBHeHus 3 MOJIb30BaTh TIPH  PEHICHUHN
OKPY>KHOCTH U 3ama4  opMynbl KOOpAMHAT
MIPSIMOM. CEepeaUHBl OTpEe3Ka, JJIMHBI
Pewennu 3amau. | 2 BEKTOpA, PACCTOSHUS MEXIY
JIBYyMsI TOYKAMH, YpPaBHCHHS
KonTpombHas pa- | 1 OKPY>KHOCTHU U TIPSMOi1
0ota Nel
CooTHoue- 114 Cunyc, kocunyc | 3 dopmynupoBaTh U WILIIO-
HUS MEXKTY Y TAHT'€HC yIJia. CTPUPOBATH onpeenaeHus




CTOPOHAMH U
yIJlaMu Tpe-
YroJIbHHKA.
Ckansipnoe
NpousBese-
HHE BEKTOPOB

CooOTHOIIEHHUS
MEXTy CTOpPOHA-
MM U yIJIaMU Tpe-
yroJIbHUKA

CxkansapHoe 1po-
W3BEJICHUE BEK-
TOpPOB

Pemenue 3amau

KonTposnbnas pa-
6ota Ne2

CHHYCa, KOCHHYCa, TaHTEHCa
M KoTaHreHca yrioB oT 0 1o
180°; BBIBOOUTH OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIE-
CTBO U (OpPMYJIBI TpUBEHC-
HUs; GOPMYITHPOBATH U JJOKA-
3bIBaTh TEOPEMBI CHHYCOB H
KOCHHY-COB, TIPUMEHSTH HX
IpU  PEHICHHH TPEeYrojbHU-
KOB; OOBSICHATh, KaK UCIIOJIb-
3YIOTCS TPUTOHOMETPHYECKUE
bopMyIBl B U3MEPUTEIIBHBIX
paborax Ha MecTHOCTH; (op-
MYJIHpPOBAaTh  OIPEICIICHUS
yriaa MeXAy BEKTOpaMH U
CKaISIPHOTO  TIPOM3BE/ICHUS
BEKTOPOB; BBIBOJUTH (HOpMY-
Jy CKaISpHOTO MpPOU3BEIC-
HUS 4epe3 KOOPAWHATHl BEK-
TOpOB;  (OPMYJIHPOBATH U
000CHOBBIBAaTh YTBEPKIACHHE
O CBOMCTBax  CKaJISIPHOTO
MIPOM3BEACHNUS; NCTIOIH30BAThH
CKaJISIpHOE NIPOM3BEICHUE
BEK-TOPOB IPH PEUICHUU 3a-
a4

2,3,6,7

Jdoauna
OKPY:KHOCTH
U IUI0IAAb
Kpyra

124

[IpaBunbpHbIE
MHOT'OYT'OJIbHUKH.

JlnuHa oKpyXHO-
ctu. [momane

Kpyra.

Pemenue 3agau

Kontposbnas pa-
60Ta Ne3

@opMyIMpoOBaThH  OIpenese-
HUE TPaBUIBHOIO MHOIO-
YrOJNbHUKA; (OPMYIHPOBATH
U JI0Ka3blBaTh TEOpEMbI 00
OKPY/KHOCTSIX, ONMCaHHOU
OKOJIO IIPABWJIBHOTO MHOIO-
YroJIbHUKa W BIIUCAHHOM B
HET0; BBIBOAMTH M MCIIOJIb30-
BaTh (OPMYJIbI JJi BbIUKCIIE-
HUS IUIOIIAJU TPaBUIIBHOTO
MHOT'OYTI'OJIbHUKA, €r0 CTOpO-
Hbl M paauyca BIHCAHHOU
OKPYXHOCTH; peliaTth 3aJaqyu
Ha IOCTPOCHHE IPaBUIIbHBIX
MHOTOYT'OJIbHUKOB;  OOBsIC-
HSATb TOHATUS JJIMHBI OKPYXK-
HOCTHU M IUIOLIA/IA KPYTa; BbI-
BOJIUTh (HOPMYJBI JUISL BBI-
YUCJIEHUS JUIMHBI OKPY’KHO-
CTH M JJIMHBI OYTH, MJIOLIAAN
Kpyra U IO KPyroBOro
CEKTOpa; NPUMEHATH JTH
dbopMyIbl MpU pelIeHUuu 3a-
Jayq

3,45

JBuKeHust

84

ITonsTHe nBMXKe-
HUSL.

[TapamiensHbIi
IIEPEHOC U NTOBO-
poT.

OOBACHATH, YTO TaKOe OTOO-
pakeHHEe TUIOCKOCTH Ha cels
U B KaKOM CJIy4ae OHO Ha3bl-
BAa€TCsl JIBM)KEHHEM TLIOCKO-
CTH;,; OOBICHATH, YTO TaKOe

2,34




Pemenue 3amau

KonTponbHas pa-
6ota Ne4

oceBas CUMMETpHsI, II€H-
TpajbHaAsi CHMMETPHS, TTapai-
JIEJIbHBIN MIEPEHOC U ITOBOPOT;
000CHOBBLIBATH, 4YTO  OTH
OTOOpaXeHHUsI TUIOCKOCTU Ha
ce0s ABIIIOTCSA JBHIKEHHUSIMU,
00BACHATH, KakoOBa CBA3b
MEXy JBWKCHUSIMUA M HaJO-
KEHUSIMU;  WILTIOCTPUPOBATH
OCHOBHBIE BHIbI IBIKEHHH, B
TOM YHCJIE C IIOMOIIBIO KOM-
MBIOTEPHBIX MPOTPaMM

HauaabHble
CBeJeHHs U3
crepeoMeT-
pun

84

MHororpanHuku
Tena u moBepx-
HOCTH BpAIlCHUS

OOBACHATH, YTO TAaKOE€ MHO-
rorpaHHUK, €ro rpanu, péopa,
BEPIINHBI, JUArOHAIHN, KAKOU
MHOTOTPaHHUK  Ha3bIBA€TCS
BBIIIYKJIBIM, 4YTO Takoe nN-
yroyibHas mpu3Ma, €€ OCHO-
BaHMs, OOKOBBIE TpaHU U 0O-
KOBble pEOpa, Kakas Mpu3Ma
HA3BIBACTCS TPSIMON M Kakas
— HaKJOHHOH, 4YTO TakKoe
BBICOTA  TNPHU3MBI,  Kakas
npu3Ma Ha3bIBaeTCs Mapai-
JEeNeNUne oM M Kakou Ia-
pajlieNienumne];  Ha3bIBaeTCs
PSIMOYTOJIBHBIM;  (hopMyIH-
poBatb U OOOCHOBBIBATH
YTBEPXKIECHUS O CBOMCTBE
JTUaroHayel mnapasienenure-
Ja U O KBajpare IUaroHaH
MPSIMOYTOJIBHOTO Tapajsuiesie-
nureaa; oOBSICHATh, YTO Ta-
Koe 00BEM MHOTOTpaHHUKA;
BBEIBOJIUTDH (c  momomuIbIO
npunnuna Kasamsepu) dop-
Myly o00bEéMa MPSIMOYTOJb-
HOTO Mapaienenumnena; 00b-
SICHATH, KAKOW MHOTOTPaHHUK
HA3BIBACTCS MUPAMUJON, YTO
Takoe OCHOBAaHWE, BEPIIUHA,
OOKOBBIE I'paHU, OOKOBBIE PE-
Opa ¥ BhICOTA MUPAMHUJIBI, Ka-
Kasg mnhpaMuia Ha3bIBaeTCSA
IIPaBUJIBHOM, YTO TAKOE aro-
dbema mpaBUIBLHOW MUPAMHU-
Ibl, TPUBOAUTH  (POpPMYITY
o0béMa TUpaMUIBL, OOBsIC-
HAThH, KAKOE TEJIO HA3bIBACTCS
WIMHIPOM, YTO TaKoe ero
0Ch, BBICOTA, OCHOBAHMSI, pa-
nuyc, OOKOBasi TIOBEPXHOCTD,
obpasyromme, pa3BépTka 00-
KOBOH MOBEPXHOCTH, KaKHUMH
dbopmynamu BBIPAKAFOTCS
00B€M M TUIOMIANL OOKOBOWA

1,35




HOBEPXHOCTH WINH/PA,;
OOBSICHATB, KAKOE TEJIO Ha3bI-
BAeTCS KOHYCOM, 4YTO TaKoe
ero och, BBICOTA, OCHOBAHUE,
OOKOBasi TOBEPXHOCTh, 00pa-
3yroue, pa3BEpTka OOKOBOM
MOBEPXHOCTH, KakuMmu (op-
MyJaMH BBIPAXKAOTCS 00BEM
KOHycCa M IUIOIAAb OOKOBOM
MIOBEPXHOCTH; OOBSICHSATB,
Kakasi MOBEPXHOCTh Ha3bIBa-
ercs chepoil U Ka-Koe Telo
Ha3bIBACTCSl IIAPOM, YTO Ta-
Koe paamyc u nuamerp cde-
pel (mmapa), kakumu (opmy-
JaMH  BBIPAXKAIOTCI 00BEM
mapa W IUlomanas chepsl;
n300pakaTh M PacIO3HABATh
Ha PUCYHKax MpHU3MY, Tapal-
JICNICTHIe], THPAMHIY, IIH-
JIMHJP, KOHYC, I1ap

00 akcuomax 2y 3,45
IJIAHNUMET-
puu
IHoBTOpEHHe. 9y 3HaTh MaTepHUall, U3y4EHHBIN
Pemenue 3a- Pemenue 3agau 3a 9 kJacc.
aay Ha MOBTOPEHUE Bnangets 06muM npuemMom 6,7,8
pelIeHus 3a1ad.
YMeTh NpUMEHSThH Oy4YeH-
HbIC 3HAHMSI HA TIPAKTHKE.
YMeTh TOrHYeCKU MBICIUTh,
OTCTaWBaTh CBOIO TOUKY 3pe-
HUS ¥ BBICTYIINBAaTh MHEHHE
JIpYTrux, paboTaTh B KOMaHJIE.
COI''TACOBAHO COI''TACOBAHO

[Iporokos 3acenaHus MKOILHOTO METOINYECKO-
ro 00ObeJUHEHNUs yUuTelIed MaTeMaTUKU U UH-
dbopmatukun MBOY COIII Nel

uM. Jlssmunesckoro ot 29.08.2024 roma Nel
PyxoBonurens: 3aBropoauss E.I'.

1.0.3aMeCTUTENs AupeKTopa no Y BP

29.08.2024

beictponerosa T./I.




