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1.IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
KYPCATEOMETPHUHU B 7-9 KITACCAX

BeinmyckHuk Hayuurcsa B 7-9 kiaccax (Uisl MCIIOIb30BaHUSA B IMOBCEIHEBHOMN
KU3HH W OOEecrnedeHus: BO3MOKHOCTH YCIEIIHOIO NPOJOJDKEHUs oOpa3oBaHHsA Ha
0a30BOM ypOBHE):

I'eomeTrpunyeckue Gurypbl

« Onepuposars’ Ha 6a30BOM ypOBHE IOHATHSAMH T€OMETPHYECKUX (QUTYD;

» U3BJICKaTh HMH(OPMAIIMI0O O TEOMETPUYECKHX (UTypaX, MNPEACTaBICHHYIO Ha
yepTexkax;

« IPUMEHATh JJIA pelIeHus 3ajad reoMeTpuueckue (akThl, €CIM YCIOBUS HX
IPUMEHEHHUS 3aJIaHbl B SIBHOU (hopme;

s pelIaTh 3a7a4d Ha HAXOXJACHHE TC€OMETPHUYECKHUX BEIMYUH IO 00pa3liaM WIH
aITOpUTMaM;

B noBceaqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTUX NMPEAMETOB:

* UCIOJB30BaTh CBOMCTBA T€OMETPUUECKUX (PUTYpP JIsl pelICHUs] TUIIOBBIX 3ajad4,
BO3HUKAIOIIMX B CHUTyallMsX TOBCEJHEBHOM JKM3HU, 3a7a4 MPAKTUUYECKOTO
COAEPKAHUS.

OTHOIIEHUS

« OnepupoBaTh Ha 0a30BOM YPOBHE TOHSTHSIMHU: DPABEHCTBO (UTYp, paBHbIE
(buUrypsl, paBEHCTBO TPEYTOJIBHUKOB, MAPATICIBHOCTD MPSIMBIX, TIEPIEHIUKYIIPHOCTD
MPSIMBIX, YIJIbI MEXY TPSMBIMH, IEPIICHAUKYJISAP, HAKJIOHHAS, TPOCKIIMS.

B noBceaHeBHOI KU3HU M IPHU U3YYEHUM APYTUX NMPeAMETOB:

s UCIIOJIb30BAaTh OTHOIICHUS JJIs PEIICHUs 3a7ad, BO3HMKAIOIIUX B pPeEaibHOM
JKU3HH.

HN3MepeHusi 1 BbIYMCIEHUS

» BoIMoNHATE U3MEpEHUE [IJIMH, PACCTOSIHUM, BEJIMYMH YIJIOB C TOMOIIBIO
WHCTPYMEHTOB JIJIsl U3MEPEHUN JIJTUH U YTJIOB;

. MPUMEHATh (OPMYJIBI TIEpUMETpa, TUIOMAaU U 00bEMa, IUIONIAAN MOBEPXHOCTH
OT/ICJIbHBIX MHOTOTPAHHMKOB TPU BBIYUCICHUSX, KOTJa BCE JIaHHbIE HMEIOTCS B
YCJIOBUH;

 mpuMeHsATh TeopeMy Iludaropa, 6a3oBble TPUTOHOMETPUUECKUE COOTHOIICHUS
IUJIS1 BBIYMCJIEHUA JIMH, PACCTOSIHUM, TIJIOIMIAAEH B MPOCTEHIINX CIydasiX.

B noBceaHeBHOI KU3HU M IPHU U3YYEHUM APYTUX NMPeAMETOB:

* BBIUUCIIATh PACCTOSIHUSI HA MECTHOCTH B CTaHJAPTHBIX CUTYAIUsX, MPUMEHSThH
(bOopMyIIBI U BEIYHCIIATH IJIOMIAN B MTPOCTHIX CITydasX.

3H€CL " JJajie€ — pacCrno3HaBATb KOHKPETHBLIC MPUMEPLI O6IIII/IX IOHATUH TIO XapaKTCPHbIM IIPU3HAKAM, BBIIIOJIHATDH



JIEUCTBUS B COOTBETCTBUU C OMPEEICHUEM M MTPOCTEUIINMH CBOMCTBAMH MOHATHUN, KOHKPETU3UPOBATH MPUMEPAMHU
o01re MoHATHS.

I'eoMeTpruecKue MOCTPOEHU
. N306paxaTh TUIIOBBIE TJIOCKHE (GUTYPHI U GUTYPHI B TPOCTPAHCTBE OT
PYKH ¥ C TOMOILBIO HHCTPYMEHTOB;

B noBceqHeBHOI KM3HU M NIPU U3YyYE€HUH APYTHUX MPEAMETOB:
. BBITIOJIHATDH MIPOCTEUIIINE MOCTPOSHUS HA MECTHOCTH, HEOOXOUMBIE B
peaIbHOM KU3HU;

I'eomeTpuueckue npeodpazoBaHus
. Ctpouts Gpurypy, CHMMETPUUYHYIO TaHHOU (PUType OTHOCUTEIILHO OCH U

TOYKH.
B noBceqHeBHOM KNU3HH M NIPH U3YyYE€HUHU APYTHUX MPeIMETOB:
+ pacrmo3HaBaTh JBUKEHHE 0OBEKTOB B OKPYKAIOIIEM MHUPE;

* pacro3HaBaThb CHMMETPHYHBIE (PUTYPHI B OKPYKAIOLIEM MUPE;
BeKTOpbI M KOOPAUHATHI HA IJIOCKOCTH
* OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSTUSIMU: BEKTOpP, CyMMa BEKTOPOB,

IIPOU3BEICHUE BEKTOPA HA YKUCII0, KOOPAUHATHI HA IUNIOCKOCTH;
® ONpenensaTh MNPUOTKEHHO KOOPAWMHATHI TOYKM 1O €€ H300paKeHUI0 Ha
KOOPJIMHATHOM TNIOCKOCTH,;

B HOBceHHeBHOﬁ KU3HA A IIPH U3YICHHUH APYIrUX NpeaMeToB:
¢ UCII0JIb30BAaTb BCKTOPLI AJId PCIICHMA HpOCTefIHII/IX 3aa4 Ha OIIpCACIICHUC

CKOPOCTH OTHOCHUTCIIbHOTO JIBHUKCHHA.
HcTopusi MaTeMaTHKH

« OnuChIBaTh OTAEIBHBIEC BBIJAIOIIMECS PE3YNBTATHI, IOJYYEHHBIE B XO/I€ PA3BUTHUS
MaTEeMaTUKH KaK HayKU;

e 3HaTh IIPUMEPHl MAaTEMATHYECKUX OTKPBITUM M HMX AaBTOPOB B CBA3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHEM;

¢ IOHUMATh POJIb MATEMATUKH B pa3BUTUHU Poccun.

MeToabl MAaTEMATHKH

» BeiOupaTh moaxoAsIIMii M3yYEHHBIA METOJA MpU PEHICHUH H3YYEHHBIX THUIIOB
MaTEMaTUYECKHX 33]1a4;

e IPUBOJIUTH TMPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B OKpYKAIOILIEH
JNEUCTBUTEIBHOCTH Y IIPOU3BENCHUAX UCKYCCTBA.

BbINYCKHUK TOJYYUT BO3MOXKHOCTH HAayuuThcss B 7-9 kiaccax (mus
obOecrieueHus: BO3MOKHOCTH YCIIEITHOTO MPO0JDKEHHST 00pa3oBaHus Ha 0a30BOM U
yrIIyOJIEHHOM YPOBHSX):

T'eomeTpuueckne purypnl
. Onepupoeamb2 NOHAMUAMU 2e0MeMPUYECKUX Pueyp,




3mecs U manee — 3HATHh ONpEAETICHHE MOHATHS, YMETh HOSCHATh CMBICT, YMETh MCIIONB30BaTh MOHITHE M €T0 CBOWCTBA
IIPY IPOBENICHUH PACCYKACHUH, JOKAa3aTEIbCTB, PEIICHUN 3a1ad.

* U3GNIEKAMb, UHMEPNPEMUpPoO8ams U Npeodpa30evleams  UHGOpMAYU o
2eomempuieckux ueypax, npeocmasieHHyI0 Ha Yepmextcax,

s npumensmb OJisl peuleHus 3a0ay 2eomempuyeckue @akmvl, eciu YCI08Us UX
npumMeHeHus 3a0aHvl 8 A8HOU hopMe, a makxdce Npeononazaemcs HecKoIbKO UWaA208
peueHus,

* pelmaTh 3a7aud Ha HAXOXKJICHHE T'€OMETPUYECKHUX BEJIMYMH MO olpaslam WIu
aNropuTMam;

s popmynuposams 8 npocmeuwux CIy4asx ceouUCmea u npusHaKu gueyp;

* 00KA3bIBAMb 2e0MEMPUUECKUE YMBEPHCOCHUSL;

+ 81a0emb CMAaHOapmHuoU Klaccugurayuel NiIOCKUx gueyp (mpey2oivbHUKos u
YemuvlpExy201bHUKOB).

B noBceqHeBHOI »KM3HU M NIPU U3YyYECHUH APYTHUX MPEAMETOB:
* UCNONB308AMb CEOUCMBA 2e0MEeMPUYECKUX Guyp Ol peuleHus 3a0ay
NPAKmMu4ecKo2o Xxapaxkmepa u 3a0ay U3 CMeNCHblX OUCYUNIUH.

OTHomeHus

» Onepuposams NOHAMUAMU. PABEHCMEO @ueyp, pasHvle Queypsl, PABEHCME0
MpeyeoIbHUKOS, NAPAIEeIbHOCMb NPSAMbIX, NEePHeHOUKYIAPHOCb NPIAMbIX, Yeibl
MedHcoy NpAMbiMU, NePNeHOUKYIAP, HAKIOHHAS, NPoeKyus, nodoobue guayp, nooooHvle
Quzypul, n000OHBIE MPEY2ONbHUKU,

» npumensams meopemy Daneca u meopemy o NPONOPYUOHATLHBIX OMPE3KAX NPU
pewenuu 3a0ad;

* XapaKxmepuzoeamov 63aUMHOE DACHOJIONCEHUE NPIAMOLU U OKPYHCHOCMU, O08YX
OKPYHCHOCMEU.

B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTUX NMPeIMETOB:

* UCNONIL306AMb OMHOUIEHUs O]l peuwleHusi 3a0ay, GO3HUKAIOWUX 6 pedalbHOU
JHCUZHU.

H3MepeHusi M BLIYUCIEHUS

* ONepuposamsv NpeoCmagieHusMU o OjiuHe, naowaou, 00véme KaKk 0 8eIUdUHaX;

» npumensmos meopemy llugacopa, opmyner niowaou, obvéma npu pewenHuu
MHO20UIA208bIX 3A0ay, 8 KOMOPLIX He 8ce OaHHble NpedCmAasieHbl SIBHO U KOmopvle
Mpeoyom GblYUCIeHU, ONepuposams 6oaee WUPOKUM KOIUYECMBOM POPMYIL ONUHbL,
niowaou, 00véma, 8bIYUCIAMb XAPAKMEPUCUKU KOMOUHayuil gueyp (OKpyscrHocmell
U MHO20Y20bHUKOB), GLIUUCIAMb PACCMOAHUSA MexcOy qhueypamu, NpuMeHsIms
mpu2oHoMempuieckue @opmyavl Oni GbIYUCIEHUU 8 00/ee CIONCHBIX CYHAsX,
NPOBOOUNMb BLIYUCIEHUS HA OCHOBE PABHO BEIUKOCIU U PABHOCOCMABIEHHOCIU;

s NPOBOOUMb NPOCTbLE BbIUUCTICHUS HA 00BEMHBIX MENaXx,

 hopmynuposams 3a0auu Ha GvblYUCIEHUE ONUH, naowaocel u 06vEMO8 U peulams

ux.

B noBceaHeBHOI KU3HU U NPU U3YYEHNH IPYTUX NMPEAMETOB:

* NPOBOOUMb BbIYUCICHUS HA MECTMHOCTU,

s NPUMEHSAMb (POPMYIbL NPU GLIYUCTEHUSIX 6 CMENCHBIX YueOHbIX npeomemax, 8
OKpYHCaroweri 0eucmeumenrbHOCmu.



I'eomeTpHyeckye NOCTPOCHUA

 u300padcamov 2ceomempudeckue ueypvlt o MeKCcmo8oMy U CUMBOTbHOM)

ONUCAHUIO;
. C80000HO ONEepuUPOB8amsb 4YepmEICHLIMU UHCMPYMEHMAMU 8 HECTOHCHBIX
CIyuasx;
. 8LINOJIHAMb NOCMPOEHUST MPEY2OTIbHUKOB, NPUMEHAMb OMOelbHble
MemoOobl NOCMPOEHUU YUPKYIeM U JTUHEUKOU U NPo8oOUms npocmeuiuiue
UCCIe008aHUs YUCTA peuleHUl;
. us0opasicams munosvie niocKue uaypsvl U 00vEMHbIE MeNA ¢ NOMOUBIO

npocmedmux KOMNbIOMEPHBIX UHCNIPYMEHNOB.

B noBceHeBHOM KU3HU M TIPH U3yYe€HHH APYTHUX NMPEIMETOB:
. 8bINOIHAMb NPOCMeliuile NOCMPOEHUsT HA MEeCMHOCIMU, HeoOX00uMble 8
PEeAIbHOU JHCUHU,
. OYEHUBAMb PA3MEPDL PEATIbHBIX 00BEKMO8 OKPYHCAIOWe20 MUPA.
IIpeoOpa3oBanus
« Onepuposamsb NOHAMUEM OBUNCEHUSL U NPe0OPA308aHUs NOOOOUS, Gl1A0emb

npUEMamu nOCMpoeHust pueyp ¢ UCHONb308AHUEM OBUICEHUL U NPeoOPa308aHULL
nO006UsL, NPUMEHAMb NOJIYYEHHbIE 3HAHUSL U ONbIM NOCMPOEHUL 8 CMEHCHBIX
npeoMemax u 8 peaibHblX CUMYAYUsaX OKpyscarowe2o mupa,

s cmpoums gueypy, N000OHYI0 OAHHOU, NOJL30BAMbCSL CEOUCMBAMU NO00OUsL Ols
0bocHoBanus ceolicms uayp;

« NPUMEHAMb CBOLUCMBA O0BUNCEHUUL 01 NPOBeOeHUsT NPOCMetUX 000CHOBANHUL
ceoticmes gueyp.
B noBce1HeBHOM KNU3HU M NIPH U3yYe€HHHU APYTHUX NPEIMETOB:

s NPUMEHAMb CBOUCMBA OBUINCEHUU U NPUMEHAMb no0obue 051 NOCMPOeHUl U

8bIYUCTCHUU.
BeKTOpLI 1 KOOPAUHATHI HA IJIOCKOCTH
* Onepuposamv NOHAMUAMU. GEKMOP, CYMMA BEKMOPOS8, PA3HOCHb BEKMOpO8,

npoussedeHue 6eKmopa Ha YUCio, Y20a MeHcoy 6eKmMopamu, CKAIApHoe npou3eeoeHue
8EKMOPOB, KOOPOUHAMbBL HA NAOCKOCMU, KOOPOUHAMbI 8eKMOpd,

* BbINOJIHAMb 0CUCMBUSL HAO 8eKMOPAMU (CLOJdHCEHUe, 8bIYUMAHUE, YMHONCEHUE HA
YUCI0), 8bIYUCTAMb CKANAPHOE NPOU3BEOEHUE 8EKIMOPO8, ONpedesimb 8 NPOCMetuiux
CYYAAX V20Nl  MeNHCOYy BEeKMOpAaMU, GbINOJHAMb  PA3N0JNCEHUE BeKmopd Hd
cocmasgnawue, NPUMeHsAMb NOJY4eHHble 3HAHUSA 8 u3UKe, NONb308AMbCL POPMYLOTU
BLIYUCTICHUSI  PACCMOAHUSL  MeHCOY MOUYKAMU NO  UIBECHMHBLIM  KOOPOUHAMAM,
UCNONIL308aMb YPABHEHUs pueyp Ol peuleHus 3a0ay;

* NPUMEHAMb 8EKMOPbL U KOOPOUHAMbL OJ15 PeULeHUs] 2e0MeMPUYECKUX 3A0aY HA
8bIYUCTEHUE ONUH, V2Il08.

B noBceaqHeBHOM KU3HU U IIPH U3YYCHUU APYI'UX IIPECIAMETOB:
* UCNOb306ANTb NOHAMUA 6EKMOPO6 U KOOdelHam ons peuerus 3a0a4 no @MS’LIK@,

eeoepaghuu u Opyeum y4eonvim npeomeman.



HUcTopusg MmaTeMaTuKH

* NOHUMAanb pojib MamemamuxKu 6 paseumuu POCCMM,'

e Xxapaxkmepu3zoeamnb 6K1a0 6b10ai0u4uxc;z mamemamuxKoes 6 paseumue
mamemanuku U UHbIX HAYYHblX obnacmell.

MCTOII]JI MaTECMAaTHUKHU

* UCNONBL3YSL  UBVUEHHbIe Memoobl, NPOBOOUMb O0KA3AMEeNbCMBO, BbINOJHAMb
onpoeepiicenue,

s gLIOUPAMb  U3YUEHHble MemoOobl U UX KOMOuHayuu Ol peuleHus Ma-
memamu4eckux 3a0ay;

* UCNONB306AMb MameMamuyeckue 3HaHus OJisi ONUCAHUS 3AKOHOMEPHOCmell 6
OKpydIcaloweli OeticmeumenlbHOCmMu U NPOU38e0eHUsIX UCKYCCMEa,
. NpUMeHsmMsb npocmetiuiue NPocpamMmmHvle Cpeocmed U 31eKmpoHHO-
KOMMYHUKAYUOHHbLE CUCTEeMbL NPU PeUleHUU MAMeMamuiecKux 3a0ay.

2.COAEP) KAHUE YYEBHOI'O IPEIMETA, KYPCA
B 7-9 KIIACCAX

(Conepxanue, BBIICTICHHOE KYPCUBOM,
U3ydaeTcs Ha YIIIyOJIEHHOM YPOBHE)

T'eomeTpuueckne Gpurypnl
@durypsl B reoMeTpuM M B OKpyxkawinem mmupe. ['eomerpuueckas durypa.

@opMUpOBaHUE TMPEACTABICHUI O METANpPEeIMETHOM MOHATUU «purypa». Touxka,
JIMHUSA, OTPE30K, IpsMasi, JIyd, JIOMaHas, IUIOCKOCTb, yroi. buccekrpuca yrima n eé
CBOWCTBA, BU/IbI YIJI0B, MHOTOYTOJIbHUKH, KPYT.

OceBast cummetrpusi reoMerpudeckux ¢uryp. LleHTpanbHas cumMMmeTpus
Tr€OMETPUYECKUX (QUryp.

MHoOroyroibHMKu. MHOTIOYrojapHMK, €ro 2JIEMEHTbl W €ro  CBOMCTBA.
Pacrio3HaBaHue  HEKOTOPBIX  MHOTIOYIOJIBHHUKOB. Bblnykivie U HEBbINYKIbvle
MHO20Y20abHUKYU. 1IpaBUIIBHBIE MHOTOYTOJIbHUKH.

TpeyronsHuku. BeicoTa, Menuana, OUcceKTpuca, CpeaHssl JIMHUS TPEYroJIbHUKA.
PaBHOOenpeHHBI TPEYroJIbHUK, €ro CBOWCTBA M TMpHU3HAKU. PaBHOCTOpPOHHUUN
TpEyroJibHUK. [IpAMOYroJibHBINA, OCTPOYTOJBHBIA, TYINOYIOJBHBIA TPEYTrOJbHUKH.
Bremnue yriel TpeyroyibHuKa. HepaBeHCTBO TpeyroyibHUKA.

Yerpipéxyronpuuku. [lapammenorpamm, poMO, MNPSMOYTOJBHUK, KBajpar,
Tpamnerusi, paBHoOenpeHHas Tparenus. CBONCTBA W TPHU3HAKH Mapajuiesiorpamma,
pomba, IPSMOYTOJIbHUKA, KBaIpaTa.

Oxpy:xHOCTb, KPYr. OKpPYKHOCTb, KPYT, UX 3JIEMEHTBI U CBOMCTBA; IEHTPAJIbHbBIC
W BOucaHHble yribl. KacatenbHas H cekywasi K OKPYKHOCTHU, UX CBOUCMEA.
BrnmcanHble M ONMCaHHBIE OKPYKHOCTH JUISl TPEYTOJIBHUKOB, YemblPEX)20NbHUKOE,
NpAagUIbLHLIX MHO20)201bHUKOE.



I'eomeTpuueckue Gpurypsl B npocTpancTse (00bEMHBIE Te1a). MHococpanHuk u e2o
anemenmol. Hazeanus MHO202PAHHUKOS C PA3HbIM NOJONACEHUEM U KOJIUYECTBOM
epanei. IlepBuyHbIe IPEACTABICHUS O IUPaMU/IE,

napasuieNenunesie, npusme, chepe, 1mape, HUIMHAPE, KOHYCE, UX 3JIEMEHTaxX U
IIPOCTENIIINX CBOMCTBAX.

OTHOUICHUS.

PaBencTBo ¢uryp. CpolicTBa paBHBIX TpeyroibHUKOB. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

IHapajuieabHOCTD NPAMBIX. [Ipusnaxku u ceoucmea napaiielbHblx NPSAMbIX.
Axcunoma napaimienbHocTy EBknuaa. Teopema Paneca.

IMepnenaukyaspubie npsamsblie. [Ipsmoit yrod. [leprnieHaukymsap K mpsiMou.
Haxnonnas, npoekuust. CepequHHbIN MEPIEHINUKYIIAP K oTpe3Ky. Ceoticmea u
NPUZHAKU NEePNEeHOUK)ISIPHOCMUL.

Monoomue. Ilponopyuonanvusvie ompesxu, nodooue gueyp. [1o0o6HbIE
mpeyeonvHuxu. Ilpuznaxu noooodus.

B3anmHoe pacnosioskeHue psiMOr U OKPY>KHOCTH, JBYX OKPYKHOCTEM.
HN3MepeHnsi M BLIYHUCJICHUS

Beaunuunbl. Ilonstue Benuuunbl. J{nnHa. HM3mepenune mnuHbl. EauHMIBI
n3MepeHus iuuHbl. BenmnunmuHa yrna. I'pagycnas mepa yrima. [lonstue o mmomanu
mockon ¢urypel U e€ cBoicTBax. M3mepenue mmomiaaeil. EnuHuIbl M3MepeHus
mnomaau. IlpencraBinenne o0 o0béMe u ero cBoiicTBax. M3mepenue oObEMa.
Enunuiibl usmepenus o0bEMOB.

N3mepennss u BbIuMcJaeHUsA. VHCTpyMEHTBHI Uil U3MEPEHUNM U IOCTPOCHUN;
U3MEPEHHEe W  BBIYUCJICHUE  YIJIOB,  JJOWH  (paccTosHUM),  IUJIOMIAJEH.
Tpuronomerpuueckne ¢GyHKIUU OCTPOTO yria B MPSMOYTOJBHOM TPEYTOJbHUKE.
Tpuconomempuueckue  Qyukyuu  mynoco  yena.  BpluucieHuHe — 3JIEMEHTOB
TPEYTrOJIbHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOLICHUU. DOpmyIibl
TUIOMIAAN TPEYTOJbHUKA, MapauieiorpaMMa U €ro YaCTHBIX BUAOB, (OPMYIIbI JJIUHBI
OKPYKHOCTH U TIomaau kpyra. CpaBHeHHME W BbIUMCIEHHE Miomaneid. Teopema
[Tudaropa. Teopema cunycos. Teopema kKocunycos.

Paccrosinus. PaccrossHue mexnay Ttoukamu. PaccTosHME OT TOYKM 10 TPSAMOM.
Paccmosinue mesncoy ghueypamu.

I'eomeTpuueckue nmocrpoeHusi. I'eoMeTpudecKkue MOCTPOCHUS ISl UILTKOCTPALAN
CBOMCTB reomeTpuyeckux puryp. MHCTpyMEHTBI ISl HOCTPOCHUM : IIUPKYJIb, TUHENKA,
YIOJIbHUK. [Ipocmetiwiue nocmpoenuss yupkyiem u JUHEUKOU: NOCHmpOoeHUe
buccekmpucel ya2ia, nepneHoOuKyIsapa K npsamou, yaia, paeno2o oannomy. Illocmpoenue
Mpey2oNbHUKO8 NO MPEM CIOPOHAM, O8YM CIOPOHAM U Y2y MeHCOY HUMU, CHOPOHE U
08YM NpUneHcawuM K Heu yanam. /lenenue ompeska 8 0AHHOM OMHOUWEHUU.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoopa3zoBanus. Ilonsitue mpeodOpasoBanus. IIpencraBieHue o Mera-
peAMETHOM MOHATUH «IIpeodpa3zoBanuey. [lodobue.

JABmkenusi. OceBass ¥ UEHTpaJbHAs CHUMMETPUM, HOBOPOM U NAPALIEIbHBIU

nepeHoc. KOM6UHCZL{MM O0BUIICEHUL HA NIAOCKOCMU U UX CBOUCMEA.



BeKTOpbI H KOOPAMHATHI HA IJI0OCKOCTH
BEKTOpr. [lonsitue BCKTOpA, JICUCTBUS HaJ BCKTOpaMH, UCII0JIb30BAHNC BEKTOPOB

B (1)H3PIK€, pasioosicenue e6exKkmopa Ha cocmaesyrwue, CKAjJaApHoe np0u3eeOeHue
BEKMOpOoe.

Koopaunarel. OCHOBHBIE TOHSITUS, KOOPOUHAMbL BeKMOPA, PACCMOSHUE MEHCO)
moukamu. Koopounamwelr cepeounvi ompeska. Ypasnenus ¢ueyp. Ilpumenenue
8EKMOPO8 U KOOPOUHAM OJisl peueHUs NPOCMeuuux 2e0MempuidecKux 3a0adu.

HcTopusi MAaTEMATHKH

Bosnuknosenue mamemamuku xax Hayku, smansl e€ paseumus. OcHogHble pazoenbl
mMamemamuxu. Bwioarowuecs mamemamuku U ux 6K1a0 6 pazeumue HAYKU.
beckoneunocmv  muooicecmea npocmuix  uucen. Hucna u o OnuHbL  OMPE3KOS.
Payuonanvusie uucna. Ilompebnocmo 6 uppayuonanvruix uuciax. Lllkona Iughazopa.

3apooicoenue ancebpol 6 nHedpax apugpmemuru. An-Xopesmu. Posxcoenue o6ykeennoti
cumeonuxu. Il. @epma, ®. Buem, P. /lexapm. HUcmopus eonpoca 0 HaAxXoxcoeHuu
Gdopmyn Kopmuell aneebpauyeckux yYpasHmeHull cmeneneu, Ooavuiux yemvipéx. H.
Tapmanws, /loc. Kapoano, H. X. Abens,

3. lanya.

llosenenue memooa KoOpOuHam, NO3GONAIOULES0 NEPEGOOUMb 2e0MemMpPUiecKuUe
0b0vexmul Ha A3bIK aneedpul. llosenenue epaguros yukyuu. P [exapm, 1. Pepma.
IIpumepwl paznuunvlx cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckozo (@ubonayuu) o xpoaukax, uucia Dubdonauuu.
3aoaua o waxmamuou docke. Cxooumocms 2eomempuyeckou npocpeccuu. Mcmoxu
meopuu 8eposmHocmell. cmpaxogoe oeno, azapmusie uepwl. 1. @epma, b. Ilackans,
A. bepuynnu, A. H. Koamozeopos.

Om 3emnedenus k ceomempuu. [lughpazop u e2o wixonra. Panec, Apxumed. Ilnamon u
Apucmomens. Ilocmpoenue npaguibHblX MHO20Y201bHUKOS.  Tpucekyus yena.
Ksaopamypa kpyea. Yoeoenue kyoa. Ucmopus uucna m .  3o10moe  ceueHue.
«Havanay Eexnuoa. JI. Diinep,

H. U. Jlobauesckuii. Ucmopus nsaimozo nocmynama.

l'eomempuss u uckyccmeo. Ieomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOWE20
mupa. Acmponomusi u eeomempus. Ymo u kax y3namu Aunaxcacop, Ipamocghen u
Apucmapx o pazmepax Jlynot, 3emnu u Coanya. Paccmosanus om 3emau oo Jlynol u
Connya. Hzmepenue paccmosnus om 3emau 0o Mapca.

Ponv  poccunickux yuénvix 6 pazeumuu mamemamuxu: JI. Oiunep, H. M.
Jlobauescxuii, 11. JI. Yeoviwes, C. B. Kosanesckas, A. H. Koimozopos. Mamemamuka
6 pazeumuu Poccuu: I[1émp I, wikona mamemamuieckux u HagueayKux HayK, pazeumue
poccutickozo roma, A. H. Kpvinos. Kocmuueckas npoepamma u M. B. Kenowviu.




3.TemaTu4eckoe MIIAHUPOBaAHUE

B TemaTrueckoM miiaHUPOBaHUU pa3Jiesibl OCHOBHOTO COJAECpPKaHUs Kypca pa3OUThI Ha
TE€MbI B XPOHOJIOTUU UX U3YUYCHUS 110 COOTBETCTBYIOIINM yUEOHUKAM.

Kaacce 7
OcCHOBHBIE BUJIbI
2 2 | AesATeIbHOCTH
Paszpnen § Tembl § o0yyaromuxcs (Ha ypoBHe
2 @ 2 = YHHBEPCAJBbHBIX Y4eOHbIX
s S S 3| meiicTBnii)
= = = =
1.HavyanbHble 10 | IIpsimast u oTpe3ok. JIyy u 2 | OOBsACHATH, dYTO  TakKoe
reoMeTpuyecKkmne cBeJeHus yroi OTPE30K, JIy4, yroi, Kakue
CpaBHeHHE OTPE3KOB U 1 | durypsr
yIJIOB HasbiBatorcst paBHBIMH, KakK
N3mepenue oTpe3koB 3 | CpaBHUBAIOTCS u
W3mepenne yrinos U3MEPAIOTCS
[lepnenqukynspHbie 2 | OTPE3KH | YTIJIbI, YTO TAKOC
IpSIMBIC rpagyc U TrpaaycHas mepa
Pemenne 3amau 1 |yrna,
KonTponbnas padoraNel. 1 |KaKoH yrom Ha3bIBaeTCA

OPSIMBIM, TYIIBIM, OCTpPBIM,
pa3BEPHYTHIM, YTO TaKoe
cepelrHa OTpe3Ka u

OuccekTpuca

yria, Kakue YTIIBI
HA3bIBAIOTCSA CMC)KHBIMH H
Kakue BEPTHKATBHBIMH;
(dhopMynupoBath u
00OCHOBBIBATH
YTBEPKIACHUS

O CBOMCTBaxX CMEXHBIX H
BEPTHUKAIbHBIX yTJIOB;
OOBSACHATH,

KaKue TIpsMble Ha3bIBAIOTCS
MIEePIICHINKYIISIPHBIMH,
(hopMynupoBath u
00OCHOBBIBATH
YTBEpXKJCHHE O CBOWCTBE
TIBYX PSIMBIX,
NEePIICHIUKYISIPHBIX K
TpeTbel; u3zobpaxarb U
pac-

[M03HaBaTh YKa3aHHBIC
npocreimme ¢GUrypsl  Ha
gepTexax;

peuaTth 3a/a4u, CBA3aHHBIC
C OTHMHM IPOCTEUIINMH

burypamu

2. TpeyroabHuxku 17 | IlepBblii MpU3HAK 3 | O0bscHATE, Kakas (purypa




paBEHCTBA TPEYroJbHUKOB

Menuanbl, OUCCEKTPUCHI B | 3
BBICOTBI TPEYIOJIbHHKA.

Bropoii u Tperuit 4
IIPU3HAKH PABEHCTBA
TPEYTrOJIbHUKOB

3ajauu Ha OCTPOCHHUE. 3
Pemrenue 3agau. 3
Kontponbnas padora No 2 1

Ha3bIBAETCs
TPEYroJIbHUKOM, 4TO

TaKO€ BEPILIMHbI, CTOPOHBI,
YTJIBI U IEPUMETP
TPEYroJIbHUKA,

KaKOH TPeyrojabHUK
Ha3bIBACTCS
paBHOOEIPEHHBIM U KaKOM
PaBHOCTOPOHHUM, KaKHe
TPEYTrOJbHUKHU HAa3bIBAIOTCS
paBHBIMH; U300paxaTh U
pacro3HaBaTh Ha 4epTexax
TPEYTOJbHUKHU U UX
3JIEMEHTHI; POPMYIINPOBATH
U JI0Ka3bIBATh TEOPEMBI O
MpPU3HAKAX PAaBEHCTBA
TPEYroJbHUKOB;
OOBSICHATB,4TO HA3bIBACTCS
HEepIEHINK YISIPOM,
IPOBEIEHHBIM U3 TaHHON
TOYKH K JAHHOH NIPSIMON;
(bopMynupoBaTh U
JI0Ka3bIBaTh TEOPEMY O
HEepHEeHIUKYJIISIpE K
PSIMOI; OOBSCHSTE, KAaKHE
OTPE3KU Ha3bIBAIOTCS
MenaHo|, OMCCEKTPUCOH 1
BBICOTOI TPEYTrOJIbHUKA;
(bopMynHpOBaTh U
JI0Ka3bIBaTh TEOPEMBI O
CBOMCTBax
paBHOOEPEHHOTO
TPEYroJIbHUKA; PEIIaTh
3aJauu, CBSI3aHHbIE C
MpU3HAKAMHU PABEHCTBA
TPEYroJbHUKOB

U CBOMCTBAMM
paBHOOEPEHHOTO
TPEYroJbHUKA;
(bopMynHMpoBaTh
oTpeieIeHue OKPYKHOCTH;
OOBSICHATH, UTO TAKOE
LEHTp, paanyc, Xopaa u
JIMaMeTp OKPY>KHOCTH;
pemars npocTennme
3aJjauu Ha OCTPOCHHE
(mocTtpoeHue yriia, paBHOTO
JTAHHOMY, ITOCTPOEHHE
OHCCEeKTPUCHI yria,
MOCTPOEHHE
MIePIICHANKYISIPHBIX
IPSIMBIX, TOCTPOCHUE




CepeUHBI OTPE3Ka)u OoJee
CJIO’KHBIC 3a71auH,
UCIOJIB3YIOIINE YKa3aHHbIE
IIPOCTEUILIHNE;
COTIOCTABJISTH MOJY4ECHHBII
pe3yJIbTaT C YCIOBUEM
3a/1a4yM; aHaJIU3UPOBATh
BO3MOJKHBIE CITyYaH.

3.I1apajuiesibHBIE IPSIMbIE.

13

[Tpusznaku
MapajieTbHOCTH ABYX
MPSIMBIX.

AkcuoMa napauieabHbIX
HIPSIMBIX

Pemrenue 3amgau

KontponbHas padorta Ne 3

DopmyJIUpOBaTh
oTpesiesieHue
napajuleIbHBIX  MPSMBIX;
OOBSICHATE C  TOMOIUIBIO
pUCYHKA, KakKue  YIJIbI,
00pa3oBaHHbBIE npu
NEePEeCeYeHUH ABYX MPSMBIX
CEKYILIEeH, HAa3bIBAIOTCS
HAKPECT JIKAIIUMHU, KaKue
OJTHOCTOPOHHUMH M KaKue
COOTBETCTBEHHBIMHU;
(bopmMynHpoBaTh u
JTOKa3bIBaTh TEOPEMBI,
BBIPQKAIOIINE  MPH3HAKH
napasuieIbHOCTH IBYX
PSIMBIX; OOBSACHATH, YTO
TaKO€ aKCHMOMBI T€OMETPUU
U Kakue aKCHOMBI YXKe
UCIIOJIb30BAJIHCh paHee;
(hopMyIIIpOBaTh  AKCHOMY
napajuleTbHBIX MPSAMBIX U
BBIBOJUTH  CJICICTBHUS W3
Heg;

(dhopMynupoBath "
JIOKa3bIBaTh ~ TEOPEMBI O
CBOMCTBax IapajuleIbHbIX
PSIMBIX, oOpaTHbIe
TeOpeMaM O MpPU3HAKAX
napajiebHOCTH,
CBSI3aHHBIX  C
JeKAIUMH,
COOTBETCTBEHHBIMU u
OJTHOCTOPOHHUMH  yTJIaMH,
B CBSI3U C 3TUM OOBSICHATH,
9TO TaKoe yCJIOBHE |

HaKpecT

3aKIJIFOYCHUE TEOPEMBI,
Kakast

Teopema Ha3bIBACTCS
00paTHO# MO0 OTHOIICHUIO K
JTaHHOMU TEOpeEME;
OOBACHATH, B qéM
3aKJIF0YaCTCS METOJ
JI0Ka3aTelIbCTBa oT

IIPOTUBHOTI'O:




dhopmynupoBaTh "
AOKa3bIBaTh TCOPCMbI

00 yrJiax ¢ COOTBETCTBCHHO
nmapaljiCJIbHbIMA n
HepIEH UK PHBIMH

CTOpOHAaMU,; [IPUBOJUTH
NPUMEPBI  UCTIOJIB30BaHUS
9TOr0  METOJA;  pellaTh
3aJjaud  Ha BBIYHCIICHHE,
JI0Ka3aTeIbCTBO u
NIOCTPOCHHE, CBSI3aHHBIE C
napaJlJICJIbHbIMHA IPAMBIMUA

4.COOTHOLIEHUS MEXKTY
CTOPOHAMH M yIJIAMH
TpeyrojbLHUKA.

18

CyMmmMma yriioB 2
TPEYroJbHUKA

CooTHOLIEHUS MEXKIY 3
CTOPOHAMHH yTIIaMHU
TPEyrojJbHHUKa

KonTponbnas padora Ne 4 1
[IpssmoyronbHbIE 4
TPEYTrOIbHUKU

[TocTpoenue 4
TPEYTrOJIbHUKA IIOTPEM
JJIEMEHTaM

Pemienue 3amaq 3
KonTponbnas padora Ne 5 1

dopmynupoBaTh U
JI0Ka3bIBaTh TEOPEMY O
CyMMe€ YIJIOB
TPEYrOJIbHUKA U €€
CJIEZICTBHE O BHEILIHEM YTIJIe
TPEYroJbHUKA,

POBOJUTH
KJIaCCU(PUKALUIO
TPEYTOJbHUKOB I10 YIJIaM;
(bopMynHpOBaTh U
JI0Ka3bIBaTh TEOPEMY O
COOTHOIIECHUSX MEXIY
CTOPOHAMH U YIJIaMH
TpeyroibHUKA (TIPSMOE U
o0OpaTHOE yTBEpXKJIEHUs) U
CIICACTBHUS U3 HEE, TEOPEMY
O HEpaBEHCTBE
TPEYroJbHUKA;
(bopMynMpoBaTh U
JIOKa3bIBaTh TEOPEMBI

0 CBOMCTBax
MPSIMOYTOJTBHBIX
TPEYroJbHUKOB
(IpsAMOYTONIBHBIN
TPEYroibHUK ¢ yriom 30°,
NpPU3HAKK PAaBEHCTBA
MPSIMOYTOJTBHBIX
TPEYTroJbHUKOB);
(dhopMynupoBath
OTIpeJIeNIEHUs] PACCTOSHUS
OT TOYKH J0 NPSIMOH,
PacCTOSIHUSA MEXTY
napaieIbHBIMA TPSMBIMU;
peaTh 3a/1auu Ha
BBIUUCIICHUS,
JI0Ka3aTeIbCTBO U
MOCTPOEHHE, CBSI3aHHBIE C
COOTHOILIEHUSIMH MEXKY
CTOpPOHAMH U YTIIaMH
TPEYroJbHUKA U




pPacCcTOSIHUEM MEXTY
napajuieIbHbIMU IPSIMBIMH,
pu He0OXOIUMOCTH
MIPOBOJIUTH IO X0y
pelIeHUs JOTIOHUTEIbHbIE
MOCTPOEHUSI, CONIOCTABIISIThH
MOJIyYEHHBINH Pe3yNbTaT C
YCJIOBHEM 3aJ1a4H, B
3a/layax Ha MOCTPOEHUE
HCCIe0BaTh BO3MOXKHBIC
clydau

IloBTOpenue. Pemenue 10
3ajad4.
Kuacc 8
5.YeTbIpéXyroabHUKH 14 | MHOrOyroJbHUKH OOBACHATH, YTO  TaKoe

[Tapannenorpamm u
Tpaneuus

[IpssMoyronbHUK, poMO,
KBaJIpaT

Pemenue 3agau

KonTponsnas padora Ne 1

JIOMaHasg, MHOT'OYT'OJIbHUK,
€ro BCPIOHMHBI, CMCIKHBIC

CTOPOHBI, JaroHal,
n300pakaTh u
pacro3HaBaTh
MHOTOYTOJIbHUKH Ha
gepTexax; MIOKAa3bIBATh
DJIEMEHTHI
MHOTOYTOJIbHUKA, ero

BHYTPCHHIOIO U BHEIIHIOKO
o0Onacru;

(dhopMynupoBath
OTIpEJIeICHUE  BBITYKJIOTO
MHOTOYTOJIbHHKA,
n300paxkarhb u

pacro3HaBaTh BBITYKJIbIE U
HEBBITYKIIbIC
MHOT'OYTOJIbHUKHY;
(dhopMynupoBath "
JIOKa3bIBaTh YTBEPKICHHS
0 CyMM€ YTJIOB BBITYKIIOTO
MHOTOYTOJIbHUKa M CyMMe
ero

BHEIIIHUX YIJIOB;
OOBSICHATH, KAKUE CTOPOHBI
(BepIMHBI)
YEeTBIPEXYTOJIbHUKA
Ha3bIBAIOTCS
MPOTHBOIOJIOKHBIMHU;
(bopmMynHMpoBaTh
OIpeaeTIeHUs
napasiesorpaMma,
TparemuH,
paBHOOEIpEHHON u
MPSIMOYTOJIBHOW Tpamnernui,
NpsIMOYTOJIbHUKA, pomoa,
KBajpaTa, H300paxartb u




pacro3HaBaTh 3TH
YETBIPEXYTOJIbHUKH;
(dhopmynupoBaTh u
JIOKa3bIBaTh yTBEPIKICHUS
o0 HMX CBOWMcTBAaX H
MpU3HAKAX; PelaTh 3a7a4u

Ha BBIUKCIICHHE,
JI0Ka3aTeIbCTBO 51
MOCTPOEHUE, CBSI3aHHBIE C
STUMU BUIAMH
YETBIPEXYTOJIBHUKOB;
OOBACHATH, KaKHE  NIBE
TOYKHU HAa3bIBAIOTCS
CUMMETPUIHBIMU
OTHOCHUTEJIBHO IPSAMOit
(TOuKM),

B KakoMm ciydae Qurypa
Ha3bIBACTCSI CAMMETPUYHOU

OTHOCUTEIIBHO IPSAMOM
(TOYKH) M YTO TaKOE OCh
(ueHTp) CUMMETPUU
burypsr; MIPUBOIUTH
IPUMEPBI ¢buryp,
o0Jaaloux 0CceBoi
(ueHTpabHOMN)

CUMMETpUEH, a  Takke
IIPUMEPBI OCEBOU U
LEHTPaJIbHOW CUMMETPUN

B OKpyXKamolle  Hac
00CTaHOBKE

6.J1nomaan

14

IImomane
MHOT'OYTOJIbHHKA

Tlnomann
napajieaorpamma, Tpe-
YFOJ'II)HI/IKa )41 Tpal'IeHI/II/I

Teopema [Tudaropa

Pemenue 3amau

KonTponbnas padora Ne 2

OOBACHATD, KaKk
MIPOU3BOIUTCSI U3MEPEHUE
IUIOIIAei MHOT'O
YTOJIBHUKOB, KaKne
MHOTOYTOJIbHUKH
Ha3bIBAOTCS PABHO-
BEIUKUMH U KaKue
PaBHOCOCTABIICHHBIMY;
(dhopMynupoBath
OCHOBHBIE CBOMCTBA
IJIoNIaaeil ¥ BBIBOIUTD C
HX IIOMOIILIO

(hopmymsI ITOIIANEH
MPSIMOYTOJIbHUKA,
rapajuiesiorpaMmma,
TPEYroJIbHUKA, TPANeIUH;
(dbopMynupoBath 1
JIOKa3bIBaTh

TeopeMy 00 OTHOIICHUH
IJI0ILAJIeH TPEYTOJIbHUKOB,
MMEIOIINX 110 PABHOMY

yriy; GOpMyIHpOBaTh U




J0Ka3bIBaTh TEOPEMY
[Mudaropa u odparnyo ei;
BBIBOJIUTH GOpPMYITy
I'epona miig miiomanu
TPEeYroJabHHUKA; PelaTh
3aJauu Ha BBIYUCIICHUE U
JI0Ka3aTeNIbCTBO,
CBsI3aHHBIE C (hopMyTaMH
IJIOIIAICH U TeOpEMOit

[Tudaropa
7.Mono6HbIe Tpeyroabuuku | 19 | Onpenenenue nogo0HbBIX OOBACHATD MOHATHE
TPEYTOJIHHUKOB MPOMOPIIMOHATIEHOCTH
[TpuzHaku momo0ust OTPE3KOB; (POpMyIHpPOBaATH
TPEYTOJTHHUKOB OTIpeIeNIeHus TTOA0OHBIX

KontponbHas padora Ne 3

[Tpumenenue mompoous K
JI0Ka3aTeIbCTBY TEOPEM U
pEIICHHUIO 3a/1a4

CooTHo1IEHN MEXY
CTOpPOHAaMUH yrjaMu
IIPSAMOYTOJIBHOTO
TPEYrOJIbHUKA

KonTponbnas padora Ne 4

TPEYTOJIbHUKOB U
kod(dunrenTa moao0us;
(dbopMynupoBarth u
JOKa3bIBaTh TEOPEMEBI: 00
OTHONICHUH TUIOUIaeH
10TOOHBIX TPEYTOJIBHUKOB,
0 MpHU3HAKax Moa00us
TPEYTOJbHUKOB, O CPEAHEN
JVUHUH

TPEYTOJIbHUKA, O
nepecedeHny MeIuaH
TPEYTOJIbHUKA, O
IPOMOPIUOHATIBHBIX
OTpe3Kax B
IPSIMOYTOJIBHOM
TPEYTOJIbHHUKE;

OOBSICHAITh, UTO TAKOE
METOJI NOJ00HS B 3aJauax
Ha MOCTPOEHUE, U
MIPUBOJIUTH TIPUMEPHI
MPUMEHEHHUS 9TOT0 METO/1a;
OOBSCHSATH, KAK MOKHO
HCMOJIb30BATh CBOMCTBA
M0TI0OHBIX TPEYTOJIHHIUKOB
B U3MEPUTENIbHBIX paboTax
Ha MECTHOCTH; OOBSICHSITD,
KaK BBECTH IOHSATHE
o100 s
MIPOU3BOJILHBIX

¢buryp; GopmMynupoBaTh
orpeiesicHUE U
WJUTIOCTPUPOBATH

MTOHATHSI CHHYCa, KOCHHYCa
Y TaHTEHCa OCTPOTo yriia
MIPSMOYTOJTBHOTO
TPEYTrOJIbHHUKA; BEIBOJUTH
OCHOBHOE
TPUTOHOMETPHUUECKOE




TOXKJIECTBO M 3HAYECHUS
CUHYyCa, KOCUHYCa U
TaHrenca ajs yrio 30°,
45°, 60°; pemaTh 3a/1a4u,
CBsI3aHHBIE C ITOJO0HEM
TPEYrOJIbHUKOB, IS
BBIUMCJICHHS 3HAYECHUH
TPUTOHOMETPUUYECKUX
(hyHKIIMI KCTIOB30BaTh
KOMITBIOTEPHBIC
IPOTPaAMMBI

8. OkpyxHOCTH

17

KacarenapHas
OKPY>KHOCTH

LenTpanbHbie 1
BIIHCAHHBIE YTJIbI

YeTtsIpe 3aMedarenbHbIe
TOUYKH TPEYrOJIbHUKA

Brmcannas u onmcansas
OKPYKHOCTH

Pemenue 3agau

KonTponbnas padora Ne 5

HccnenoBats B3auMHOE
pacrojoKeHue NpsMoi u
OKPYKHOCTH;
dhopmynupoBaTh
ONPEACIICHUE KacaTEIbHON
K OKPYXHOCTH;
(bopMynHpOBaTh U
JI0Ka3bIBaTh TEOPEMBI: O
CBOMCTBE

KacaTeJbHOM, O IPU3HAKE
KacaTeJIbHOM, 00 OTpe3Kax
KacaTeJbHBIX,
MPOBEIEHHBIX U3 OJTHOU
TOUYKH; POPMYIHPOBATH
HOHSITUS LIEHTPAJILHOTO
yria U rpaayCHON Mephbl
JyTH OKPY’KHOCTH;
(dbopMynupoBath u
JI0Ka3bIBaTh TEOPEMBI: O
BIINCAaHHOM YTJIE, O
MIPOU3BEACHUN OTPE3KOB
NEPECEKAIOINXCS XOPL;
(dhopMynupoBath 1
JIOKa3bIBaTh TEOPEMBI,
CBSI3aHHBIE C
3aMeyaTesIbHbIMU TOUKaMH1
TPEYTOJIbHUKA: O
OucceKkTpuce yria u, Kak
CJIEJICTBUE, O IIEPECEUCHUH
OMCCEKTpUC TPEYroJIbHUKA,
0 CEpPEIMHHOM
MEPIEHIUKYIIApPE K OTPE3KY
U, KaK CJE/ICTBUE, O
MepeceyeHn  cepeIMHHbIX
MEPIEHIUKYIIAPOB K
CTOPOHAM TPEYTOJIbHHUKA; O
MIEPECEUEHUH BBICOT
TPEYTroJbHHKA,;
(dbopMynHMpoBaTh
orpezeNeHus
OKPY>KHOCTEM, BIIMCAHHOMU




B MHOT'OYT'OJIbHUK U
ONMCAaHHOW OKOJIO
MHOT'OYTOJIbHUKA;
(bopmMynHpoBaTh U
JOKa3bIBaTh TEOPEMBI: 00
OKPY>KHOCTH, BIIICAHHOH B
TPEYTOJIbHHK; 00
OKPY>KHOCTH, OITMCAHHOU
OKOJIO TPEYI'OJIbHUKA; O
CBOMCTBE CTOPOH
OMMCAaHHOTO
YETBIPEXYTOJIBHUKA; O
CBOICTBE YIJIOB
BIINCAHHOTO
YETBIPEXYTOJIbHUKA;
pelarh 3a/1a4u Ha
BBIYHCIICHUE,
JI0Ka3aTeNbCTBO U
IIOCTPOEHHUE, CBSI3aHHBIE C
OKPY’KHOCTBIO,
BIIMCAHHBIMU U
OMMCaHHBIMHU
TPEYroJIbHUKAMH U
YETBIPEXYTOJIbHUKAMU;
UCCIIEI0BATh CBOMCTBA
KOH(UTYpalUii, CBI3aHHBIX
C OKPY>KHOCTBIO, C
MOMOILIbIO KOMITBIOTEPHBIX
nporpamm

IloBTOpenue. Pemenue
3aja4.

9 kjacc

9.BekTophl.

IlonsTue BCKTOpPA

N

CI10)keHre U BEIUNTAHUE
BEKTOPOB

YMHOKEHUE BEKTOpa Ha
YUCIIO.

[IpuMeHeHne BEKTOPOB K
peLIeHUIO 3a1a4

dopMynpoBaTh
ONpeleIeHUs U
UJUTFOCTPUPOBATH MTOHATHUSA
BEKTOpA, €ro JUIMHBI,
KOJUIMHEAPHBIX U PABHBIX
BEKTOPOB;

MOTHUBUPOBAThb BBEJICHUE
MOHSTUH U JIEUCTBHA,
CBSA3aHHBIX

C BEKTOpamy,
COOTBETCTBYIOIIUMHU
IIpuMepamy,
OTHOCSIIUMHUCS K
(hU3MYECKUM BEKTOPHBIM
BEJIMYUHAM; IPUMEHATD
BEKTOPHI U IEUCTBUS HAJ
HUMH IIpU PELLICHUH
T€OMETPUYECKHX 3a/1a4

10.MeToxn kxoopaAMHAT

10

KOOpIII/IHaTBI BCKTOpPa

OOBICHATE U
WJUTIOCTPUPOBATH MTOHITHS




[Ipocreiimue 3aga4yu B
KOOpJMHATAX

YpaBHEHMSI OKPYKHOCTU U
IpsIMON

Pemrenue 3amgau

KonTponbHas padora Ne 1

MPSAMOYTOJIbHON CUCTEMBI
KOOpAMHAT, KOOPAUHAT
TOYKHU U KOOPJAUHAT
BEKTODA;

BBIBOJUTH U UCIOJIb30BaTh
IIPU pELICHUH 3a1a4
hopmysl

KOOpJMHAT CEpEANHbI
OTpe3Ka, JJIMHBI BEKTOPA,
pacCTOSTHUSL MEXKIY JBYMS
TOYKaMU, YPaBHEHHUS
OKPY’KHOCTH U IIPSIMOM

11. CooTHOIIEHUSI MEKITY
CTOPOHAMM M YIJIaMH
TpeyroJbHuka. CkajsipHoe
Npoun3Be/ieHHe BEKTOPOB

11

CuHyc, KOCHHYC, TAHTEHC,
KOTaHT'€HC yTJja

CooTHONICHUS MCKIOY
CTOPOHAMU U yTrilaMHu
TPECYroJIbHUKaA

CkansipHO€ ITpOU3BEIEHUE
BEKTOPOB

Pemenue 3agau

KonTponbnas padora Ne 2

®opmynupoBaTh U
WILTFOCTPUPOBATH
OIIpeZICTICHUS CUHYCAa,
KOCHHYCA, TAHI'€HCA U
KoTaHreHca yrios ot 0 110
180°; BEIBOAUTH OCHOBHOE
TPUTOHOMETPUIECKOE
TOKJECTBO U (POPMYJIbI
IPUBEICHHS;
(bopMynHpOBaTh U
JI0Ka3bIBaTh TEOPEMBI
CHHYCOB U KOCHHYCOB,
HNPUMEHSATH UX IPU
PELICHUU TPEYroJIbHUKOB,
OOBSACHATH, KaK
UCIIOJIB3YIOTCSI
TPUTOHOMETPUYECKHUE
(dhopmyibl B
M3MEPHUTENBHBIX PadoTax
Ha MECTHOCTH;
(bopMynHMpoBaTh
OTIpEIEIICHUS YTIIa MEXKTy
BEKTOPaMH U

CKaJIIPHOTO TIPOU3BEACHUS
BEKTOPOB; BHIBOJIMTH
dopmyry

CKJISIPHOTO TIPOU3BEICHUS
4yepe3 KOOPIUHATHI
BEKTOPOB;
(bopMynMpoBaTh U
000CHOBBIBaTh
yTBEpXKJIEHHE O CBOMNCTBAX
CKJISIPHOTO TIPOU3BEICHHUS;
UCIIOJIb30BATh CKAISIPHOE
MIPOM3BEICHNE BEKTOPOB
NPY peIICHUH 3a/1a4

12. lnimHa OKPY:KHOCTH M
IJI0IIAAb Kpyra.

12

IIpaBunbHbBIE
MHOT'OYTOJIbHUKH

dopMynMpoBaTh
OIIpeZCIICHUE TIPABUIILHOTO
MHOT'OYTI'OJIbHUKA;
(dhopMynupoBath 1




JlnvHa OKpYKHOCTH U
IUIOIIAJIb Kpyra

Pemenue 3amau

KontponbHas padota Ne 3

JIOKa3bIBaTh TEOPEMBI 00
OKPY>KHOCTSIX, OITMCAHHOU
OKOJIO TIPaBUIILHOTO
MHOT'OYTOJIbHUKA

Y BIIMCAHHOM B HETO;
BBIBOJIUTh U HCIIOJIL30BATh
(hopMyJIBI 17151 BEIYMCIICHHS
IJIOIA I TPaBUIILHOTO
MHOTOYTOJIbHHUKA,

€ro CTOPOHBI U pajuyca
BIIMCAHHOU OKPY>KHOCTH;
pemiaTh 3aJa4u Ha
MOCTPOEHHUE MPaBUIIBLHBIX
MHOT'OYTOJIbHUKOB;
OOBSACHATH NOHATHS JJINHEI
OKPY>KHOCTH U TUTOLIAIN
Kpyra;

BBIBOAUTH (DOPMYJIBI JJIsT
BBIUMCIICHUS JJTHHBI
OKPYXKHOCTH U JITTUHBI
JyTH, TUIOLIAIN Kpyra U
IUIOMIA/IA KPYTrOBOTO
CEKTOpa; MPUMEHSTh ITH
(hopMyIIbI IPU peLICHUH
3a7a4

13.IBH:KeHUS

TlonsaTue nBMXEeHU

ITapannensHBIN IEPEHOC U
IIOBOPOT

Pemenue 3agau

KonTponsnas padora Ne 4

OOBACHATB, UTO TAKOE
O0TOOpaKEHHE INTIOCKOCTH
Ha ce0s ¥ B KaKOM cllydae
OHO Ha3BIBACTCS
JIBIDKEHHUEM ITIOCKOCTH;
O0OBSCHSTH, UTO TAKOE
0ceBasi CHMMETpHSI,
HEHTpaIbHasi CHMMETPHS,
MapajuieTbHbIN IEPEHOC U
MOBOPOT; 00OCHOBHIBATH,
YTO ATH OTOOpaKEeHUs
ITOCKOCTH Ha ce0s
SIBJISIFOTCSL IBHOKCHUSIMMU;
00BACHATH, KAKOBA CB3b
MEX]y IBH>KEHUSIMHU

1 HaJIO)KCHHSIMH;
WJLTIOCTPUPOBATH
OCHOBHBIE BHUJIBI
JBIKEHUM, B TOM YHCIIC C
MTOMOIIIBI0 KOMITBIOTEPHBIX
MPOrpaMm

14.HayaabLHEIE CBeIEeHNA U3
cTepeoMeTpun

MHororpaHHuKu

Tena 1 MOBEpXHOCTH
BpalleHus

OOBACHSTD, YTO TAKOE
MHOTOTPaHHHK, €r0 TPaHH,
pEOpa, BepIIHHBI,
JHaroHaIt, KaKou
MHOTOTPaHHUK Ha3bIBACTCS
BBINYKJIBIM, YTO TaKOE N-




yroJibHasl TIpU3Ma, €€
OCHOBaHUs1, OOKOBBIE TPAHU
1 OOKOBBIEC pEOPa, KaKas
MpU3Ma Ha3bIBaCTCA
NpSMOU U Kakas
HaAKJIOHHOMH, YTO TaKoe
BBICOTA MPU3MBI, KaKas
MpU3Ma Ha3bIBacTCS
napasuieJIenune oM 1
KaKO¥ napaijiesieIuIe]
Ha3bIBaeTCs
MPSIMOYTOJIBHBIM;
(dhopMynupoBarth u
000CHOBBIBATh
YTBEPXKACHUSI O CBOWCTBE
IyaroHaneu
napasuieJienune1a u o
KBaJ[paTe TUaroHaIu
PSIMOYTOJIEHOTO
napasuieNienumnena;
O0OBACHATH, YTO TAKOC
00BEM MHOTOTPaHHUKA,
BBIBOJIUTH (C TOMOIIBIO
npunnumna Kapanbepn)
dbopmyiry o0bEMa
IPSIMOYTOJIBHOTO
napaienenure/a;
OOBSACHATH, KAKOU
MHOTOTPaHHHK HAa3bIBACTCS
MUPAMUJION, YTO TaKOE
OCHOBAHHWE, BEpIINHA,
OOKOBBIE TPaHH, OOKOBBIE
pé6pa u BBICOTA
MUPAMHUJIBI, KaKas
MApPaMHuJIa Ha3bIBACTCSI
MPAaBUIIBHOM, YTO TaKOE
anodema npaBUIbHON
MUPAMUIBL, TPUBOIUTH
dbopmyny o0bEMa
MUPAMUJIBL, OOBSICHATD,
KaKoe TeJI0 Ha3bIBaCTCsI
WIMHIPOM, YTO TaKOE€ €ro
0Ch, BBICOTA, OCHOBAHWSI,
panuyc, 6okoBas
MTOBEPXHOCTB,
oOpazyromiue, pa3BépTka
OOKOBOI TOBEPXHOCTH,
KakuMu GpopmyaamMu
BBIPAXKAIOTCS 00BEM U
mIonaab 60KoBOH
MTOBEPXHOCTH ITUITHH]IPA,
O0BSICHSITh, KAKOE TEJIO0




Ha3bIBACTCS] KOHYCOM, YTO
TaKOe €ro OCh, BBICOTA,
OCHOBaHHUE, OOKOBast
MOBEPXHOCTb,
oOpasyroniue, pa3BépTKa
OOKOBOI TOBEPXHOCTH,
KakuMu (popmysamMu
BBIPAXKAIOTCS 00bEM
KOHYCa U TUIOIIA/Ib
OOKOBOI TOBEPXHOCTH;
OOBSICHATH, KaKas
MOBEPXHOCTh HAa3bIBACTCS
chepoit u Kakoe Teo
Ha3bIBACTCS ILIAPOM, YTO
TaKO€ PAIUYC U JTHAMETD
cdepsl (mapa), KaKUMH
(hopMyIaMu BBIPAXKAIOTCS
00BEM 11apa U II0Ia b
cdepsl; n300paxkatb U
pacrio3HaBaTh Ha PUCYHKaX
HpU3MY, Napajieenume,
nUpaMUIy, IHITAHID,

KOHYC, I1ap.
00 akcuomax 2
cTepeoMeTpHH
IMoBTOpenue. Pemenue 9
3a71ad4.
Bcero 68
COI''TACOBAHO COT'JTACOBAHO

[Iporokoin 3aceqanust MO
YUHUTEINEN €CTECTBEHHO-HAYUYHbIX
¥ MaTEMaTUYECKUX TUCIUTIINH
I'bOY BpuHBKOBCKOTO Ka3aubero
KaJETCKOr0 KopIryca

nMeHu cotHu ka M.S. Yaitku
Kpacnonapckoro kpast Nel

or 29 asmrycra 2019 ropa

Orpsi3koBa 1.B.

3amecTuTenb JupeKkTopa no YP

Iyt 1.0

29 aBrycra 2019 roga




PaGouas mporpamma coctaBieHa Ha ocHOBe DyHIAMEHTAIBHOTO SIIpa COACPKAHUSI O0IIEro

oOpa3zoBanus u TpeOoBaHUIl K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00111€00pa30BaTEeIbHOM MPOTpaMMBbI
OCHOBHOTO 00111eT0 00pa30oBaHus, PeACTaBICHHBIX B DeepaabHOM TOCYAapCTBEHHOM
o0pa3oBaTeNLHOM CTaHAapTe O0MIeTr0 00pa3oBaHusI, IPUMEPHON OCHOBHOM 00pa3oBaTeIbHON
IpOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHusl, BHECEHHOH B peecTp 00pa30BaTEIbHBIX MPOTrPaMM
(omoOpena (henepaabHBIM y4eOHO-METOUICCKUM 00bEIMHEHUEM 110 00IIeMy 00pa30BaHHIO
(mpotoko:n ot 8 anpenst 20151, Ne 1/5)), paboueit nmporpammel «I'EOMETPUS. 7 — 9 kmacchi»
cocraButenb T. A. Bypmuctpoa. — M.: [Ipocsemienune, 2018r. O6ecnieuena YMK «I'eomerpusi.
7 — 9 xnacce» aBTopoB JI. C. Atanacsina, b. @. bByry3osa, C. b. Kagomuesa u ap. B Hux takxke
YUUTBHIBAIOTCS OCHOBHBIC UJICH U TI0JI0KeHUs [IporpaMMel pa3Butus 1 GOpMUPOBAHUS
YHHUBEPCATBHBIX YUCOHBIX JCHCTBHIA JUISI OCHOBHOTO OOIIET0 00pa3oBaHus. YUeOHUKH T€OMETPUN
9THX aBTOPOB BKJIIOUYEHBI B AeHcTByIoMi denepanbHplii IepeueHb Y4EOHUKOB, PEKOMEHTYEMBbIX K
MCTIOJIb30BaHUIO.

basucublil yueOHBbIH (00pa3oBaTeNbHBIN) IUIaH Ha U3y4YEeHHE T€OMETPUH B 7 — 9 Kilaccax OCHOBHOM

IIIKOJIBI OTBOJUT 2 Yaca B HEJISNI0 B TSUCHUE KAXKIOTO I'ojia O0yUYCHHUSI.

Bcero 204 gaca.



