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IIporpamma no reomerpuu 1Jjas 7 — 9 KiaaccoB

00111e00PA30BATEIbHBIX YUPEKICHUH

YMK Mepsask A. I'., I[losonckuii B. b., Padbunosuu E. M., Sixkup M. C.

IHosicHUTEIBbHAA 3aIIMCKA

CTpyKTypa nporpaMmbI
[Iporpamma BKITIOYAET YETHIPE pa3zena:

1. TMosicHuTeJbLHAS 3aNMCKA, B KOTOPOI KOHKPETU3UPYIOTCS O0IINE IeNTn
OCHOBHOTO 00111eT0 00pa3zoBaHus Mo anredpe, 1aéTcs XapakTepuCcTUKa
y4eOHOTO Kypca, ero MecTo B yueOHOM IIJIaHe, IPUBOJISATCS INYHOCTHBIE,
MeTarpeIMETHbIE U IPEAMETHBIE PE3YIbTaThl OCBOSHHS YUeOHOTO Kypca,
TUTAHUPYEMBIE PE3yJIbTaThl H3yUeHHS y4eOHOTO Kypca.

2. Conepxxanue Kypca reomerpuu 7-9 Kjaccos.

3. IIpumepHOe TeMaTHYECKOE MJIAHUPOBAHHUEC OTIPE/ICIICHUEM OCHOBHBIX
BUJIOB Y4eOHOI AESITeIbHOCTH 00yUYaIOIINXCSl.

4. PexkoMeHJAIUM [0 OPraHU3ALMH ¥ OCHAIIIEHUIO Y4eOHOI0 Mmpolecca.

OO0mas xapakTepucTUKa NPOTrPaMMbl

[Iporpamma o MaTemMaTHKe COCTaBIeHA Ha OCHOBE DYHIaMEHTAILHOTO SApa
cojiepkaHus o01ero oopa3oBaHusi, TpEOOBAHUM K pe3yJibTaTaM OCBOCHUS
o0pa3zoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHMsl, MPEICTABICHHBIX
B (peiepalIbHOM roCy1apCTBEHHOM CTaHIapTe€ OCHOBHOI'O O0IIEro 00Opa3oBaHus C
y4€TOM MPEEMCTBEHHOCTH C [IprMepHbIMU TIpOrpaMMamMu I Ha4aIbHOTO
oO1mero o0pa3oBaHus MO0 MaTeMaTuke. B Hell Takke yUYHUThIBAIOTCS
JTOMHUHHUPYIOIINE UeH U TIoJiockeHusI [IporpaMmel pa3Butus u popMupoBaHUs
YHUBEPCAITBHBIX YUEOHBIX JCHCTBUMN JJIT OCHOBHOTO OOIIero 00pa3oBaHusl,
KOTOpbI€ 00ecreunBaroT GopMUPOBaHUE POCCUNCKON IpakIaHCKON
UJCHTUYHOCTH, KOMMYHUKATUBHBIX KaUECTB JIMYHOCTH, HCIIOCOOCTBYIOT

(GhOPMHUPOBAHUIO KITFOUEBON KOMITIETCHITUN — YMEHUIO YUUMbCSL.



[IpakTrueckass 3HAYMMOCTh IIKOJIBHOIO Kypca TIeOMETpud 7-9 Kiaccos
COCTOMT B TOM, YTO NpPEIMETOM €€ H3yUeHHUs SBISIOTCS MPOCTPAHCTBEHHBIE
GbopMBI W KOJMYECTBEHHbIE OTHOIICHHUS peaJbHOr0 Mupa. B coBpemMeHHOM
oOlIiecTBe MaTeMaTH4ecKasi MoJAroTOBKa He00XoAuMa KaKJJOMy 4elIOBEKY, TaK KaK
MaTeMaTHKa MPUCYTCTBYET BO BceX c(hepax ueIoBeUeCKOU 1eITeIbHOCTH.

'eomeTpusi sBIsSE€TCA OJHUM M3 OMNOPHBIX IIKOJIBHBIX IPEAMETOB.
['eoMeTpuyeckue 3HaHUST U YMEHHUS HEOOXOJUMBI JUIS M3YyYEHHs] JAPYTHUX
IIKOJIBHBIX JUCIHUIUINH ((r3uKa, reorpadusi, Xumus, THPopMaTruKa u JIip. ).

OnHOM M3 OCHOBHBIX LIEJIEN N3YUYEHHSI TEOMETPHH SIBISIETCS Pa3BUTHE
MBILUIEHUS], TPEKE BCero popMUpoBaHUE a0CTpaKTHOrO MbllieHus. B npouecce
U3Yy4YEeHUSI TeOMETPUHU (HOPMUPYIOTCS JIOTUYECKOE U aITOPUTMHUYECKOE MBIIIUICHHE,
a TaK)Ke TaKue KayecTBa MBIIUICHUS, KaK CUJIa U THOKOCTh, KOHCTPYKTUBHOCTb U
KPUTHUYHOCTb. )1 ajantanuy B COBpEMEHHOM HUH(OPMALIMOHHOM OOILIECTBE
Ba)KHBIM (DaKTOPOM SIBJISIETCS] (POPMHUPOBAHUE MATEMATUYECKOTO CTUIIS
MBIIUIEHUS, BKJIFOUAIOILIETO B ce0s MHAYKIMIO U JEAYKIINIO, 000011IeHEe 1 KOHKpe-
TU3AII0, aHAIU3 U CUHTE3, KJIACCU(DUKALUIO U CUCTEMATU3ALUIO,
abCcTparupoBaHKe U aHAJIOTHUIO.

OOyueHne reoMeTpuH JaET BO3MOKHOCTD IIKOJIbHUKAM HAay4YUThCA
IJIAaHUPOBATH CBOIO JIEATEIbHOCTh, KpUTUUECKHU OLICHUBATH €€, IPUHUMATh
CaMOCTOSITENIbHBIE PEILIEHNUs, OTCTAUBAaTh CBOM B3IJISAAbI U YOCKICHUSI.

B nponecce nzydeHusi reoMeTpHUM MIKOJbHUKHM YYaTCsl U3JlaraTh CBOM MBICITU
SICHO W MCYEPIIbIBAIOILE, TPUOOPETAIOT HABBIKKA YETKOTO BBITIOJIHEHUS
MaTEMaTUYECKHUX 3aIHCEN, ITPU ITOM HCIIOJIB30BAHHE MATEMATHYECKOTO SI3bIKa
MO3BOJISIET PAa3BUBATh Y YYAUIUXCSl TPAMOTHYIO YCTHYIO U TUCBMEHHYIO PEYb.

3HAaKOMCTBO C UCTOpUEH pa3BUTHS T€OMETPUH KaK HAyKH (OPMUPYET Y
yUYaluxcs NpeiCTaBIeHHs 0 TEOMETPUH KaK YacTH 00IeYeIOBEYECKON KyIbTYPBHI.

3HauUTENbHOE BHUMAHUE B U3JI0KEHUU TEOPETUUECKOTO MaTepHraia Kypca
YIEISETCS €r0 MOTUBALIMH, PACKPBITHIO CYTH OCHOBHBIX ITOHATUH, UAEH, METOAOB.

OO0yueHne TOCTPOCHO Ha 0a3e TEOpUU Pa3BUBAIOIIETO OOYUYEHUS, YTO IOCTUTACTCS



0COOCHHOCTSIMU M3JI0’KEHUS TEOPETHUECKOT0 MaTeprasa 1 YIpaXHEHUSIMA Ha
CpaBHEHUE, aHAIIN3, BBIJICJICHHUE TJIABHOTO, YCTAHOBIICHUE CBSI3EH,
KJ1accu(uKaIuio, 10Ka3arebCTBO, 00001IeHre U cucTeMaTu3anuio. Ocodo
aKIIEHTUPYIOTCS COICPKATEIHHOE PACKPHITHE MATEMATHUECKHUX TTOHSATHH,
TOJIKOBaHHE CYITHOCTH MaTeMAaTHUECKUX METO/I0B U 00J1aCTH UX IPUMCHEHUS,
JIEMOHCTpAIIHS BO3MOXXHOCTEH MPUMEHEHUS TEOPSTHUECKUX 3HAHUH JIJIsI pEIICHUS
pa3HOOOpa3HbIX 3aJ1ay MPUKIIAIHOTO XapakTepa. Oco3HaHue OOIIEro,
CYIIICCTBEHHOT'O SIBJIIETCSI OCHOBHOM 0a30ii [JIs pereHust ynpakHeHui. BaxkHo
TIPUBOINUTH JICTATBHBIC MMOSCHCHUS K PEIICHUIO TUIIOBBIX YIPAKHECHUH. DTUM
PaCKpBIBACTCS CYTh METOJIA, MIPE/jIaraeTcs alrTOPUTM HITH dBPUCTUYECKAS CXeMa

PCIICHUA ynpamHeHHﬁ OHpGI[CJIéHHOFO THIIA.

O01mas xapakTepucTHKA Kypca
reoMeTpum B 7-9 Kki1accax

Conepxxkanue Kypca reoMerpuu B 7-9 Kiaccax NOpPEACTaBICHO B BHUIE
CIEAYIOIINX  COAEPKATEIbHBIX  pa3nenoB:  «l'eomempuueckue  ghuzypory,
«HM3mepenue 2eomempuueckux eeauuun», «Koopounamwvry, «Bexkmopolry,
«l'eomempusn ¢ ucmopuueckom pazeumuuy.

Conepxxanue pasnena «l'eomempuueckue ¢puzypory CiayxuT 0azol s
JadbHEUIIer0 M3y4YeHUs ydaluMucs reomeTpuu. M3yuenue Matepuana
CrocoOCTBYEeT (OPMHUPOBAHUIO y YYAIIUXCS 3HAHMM O T€OMETpPHYECKOu (urype
KaK BaXXHEUIIEH MAaTEMATUYECKON MOAEIM JJIsl OMUCAHUSL peaabHOro mMupa. ['nas-
Has LeJb JAHHOTO pa3fieia — Pa3BUTh Y yYalllUXCS BOOOPAKEHHE W JIOTHUECKOE
MBIIIICHUE MyTEM CUCTEMAaTHYECKOTO M3YYEHHUSI CBOMCTB T€OMETPUUYECKUX (UTYDP
Y IPUMEHEHHUSI TUX CBOMCTB MPU PEIICHUU 3aJ]1ay BRIYUCIUTEIIBHOTO U KOHCTPYK-
TUBHOTO xapaktepa. CyllleCTBEHHass pPOJb MPU 3TOM OTBOJUTCS PA3BUTHUIO
reoMeTpudeckoi MHTyuIuu. CodeTaHue HArJISIIHOCTU ¢ (OPMaTbHO-JIOTHYECKUM
MOAXOJIOM SIBJISIETCSI HEOTHEMJIEMON YaCThIO0 TEOMETPUUECKUX 3HAHUM.

Conepxxanne  pasnena  «M3mepenue  ceomempuyeckux — 6eUUUH))

pacumpsieT v yriayoJseT npeacTaBiIeHUs YJaluxcsi 00 U3MEpPEHUsX JIJIUH, YTJIOB U



wionaned ¢Guryp, crnocoocTByeT (OPMUPOBAHHIO TMPAKTUYECKUX HABBIKOB,
HEOOXOJMMBIX KaK MPHU PEUICHUH I'eOMETPUYECKHX 3a]ad, TaK U B MOBCEAHEBHON
KU3HU.

Conepxxanue pasznenoB «Koopounamowry, «Bexkmopwry pacmupsier Hu
yriayOssieT NpeACTaBIICHUsl YYallluXcsli O METOJE KOOpAMHAT, pa3BUBACT yMEHUE
IPUMEHATh alreOpanyeckuil amnmapaT NpU PELIEHUH TeOMETPUYECKHX 3ajad, a
TaK)K€ 3a/1a4 CMEXHBIX JUCIUIUIMH.

Paznen «I'eomempun ¢ ucmopuueckom pazeumuuy, Coaepx aHue KOTOpOro
(parMeHTapHO BHEJPEHO B M3JIO)KEHHE HOBOIO MaTepuaja Kak CBEICHUS 00
aBTOpPAX M3y4yaeMbIX ()aKTOB U TEOPEM, UCTOPUU UX OTKPBITHUS, IPEAHA3HAYEH IS
(opMHUpOBaHUS MPEACTABICHUN O TEOMETPUHN KaK YacTH YEJIOBEUECKOM KyJbTYpHI,
JUIsl OOIIEro pa3BUTHA IUKOJIBHUKOB, IUISl CO3/aHHS KYJbTYPHO-HCTOPHUYECKOU

cpeabl 00yUeHHS.

JIn4HOCTHBIE, MeTanpeIMeTHbIE
U NpeIMeTHbIE Pe3yJIbTAThI
O0CBOEHMS COIEPKAHUSA Kypca MaTeMaTUKH

N3ydyenne MaremMatukd TIO JAHHOM  Iporpamme CIOCOOCTBYET
(GOpMHUPOBAHUIO Y yYAIIMXCA JIMYHOCTHBIX, MeTanpeIMeTHbIX,IpeIMeTHbIX
pe3yJabTaToB OOYy4YEeHHUS, COOTBETCTBYIOIIMX TpeOoBaHusIM DeaepanbHOTro
rOCyJlapCTBEHHOIO  00pa3oBaTelIbHOIO  CTaHAapTa  OCHOBHOTO  0OIIero
oOpa3oBaHUs.

JInYHOCTHBIE Pe3yJIbTATHI:

1) BOCIIUTaHHWE POCCHUHCKOW TpakIaHCKOW HICHTHYHOCTH: MaTPUOTH3MA,
yBakeHHs K (OTedyecTBY,0CO3HAHUSI BKJIaJa OTECYECTBEHHBIX YYEHBIX B
pa3sBUTHE MUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOILIEHUE K YUEHHUIO, TOTOBHOCTh u
CIIOCOOHOCTHOOYHAIOIIUXCSI K CAaMOPA3BUTHI0O M CaMOOOpPAa30BaHHUIO Ha

OCHOBC MOTHBAllUH K 06y‘—IeHI/IIO U MO3HAHMUIO,



3) oco3HaHHBII BBIOOP W TIOCTPOCHHE JAJIbHEHIIEH WHIAWBUAYAITBHOM
TPaeKTOpUH OOpa3oBaHMs Ha 0a3e OPUEHTHUPOBKU B MUpPE MpodeccHil u
po¢heCCUOHATIBHBIX IIPEAIIOYTEHUIC y4ETOM YCTOWYMBBIX
MO3HABATENbHBIX HMHTEPECOB, a TaKKe Ha OCHOBE (POpPMHUpPOBaHUS
YBOXUTEJIBHOTO OTHOWIEHUS K TPYHy, Pa3BUTHE OIbITA Y4acTHs B
COLIMAJIBHO 3HAYNMOM TPY/E;

4) yMeHHE KOHTPOJHMPOBATH TPOIECC M  pe3yJbTaT Yy4eOHOW U
MaTEMaTUYECKOHN JESATENBHOCTH;

5) KpUTHYHOCTH MBIIUICHUS, MHAIIMATHBA, HAXOMYMBOCTh, AKTUBHOCTh TPH
pELIeHNN MaTeMaTHYEeCKUX 3a/1a4.

MeranpeaMeTHbie pe3yJbTaThl:

1) ymMeHHe caMOCTOSITEIILHO ONPEENATh [N CBOCTO O0YYCHHUS, CTAaBUTh U
(dopMynupoBath /Ui ce0sl HOBBIE 3a7aun B yué€Oe, pa3BUBaThb MOTUBBI U
MUHTEPECHI CBOEH NTO3HABATEIILHOM JIESITEIBHOCTH;

2) yMEHHE COOTHOCUTH CBOM JICHCTBHS C TUIAHUPYEMBIMH Pe3yJIbTaTaMH,
OCYULIECTBJISATh KOHTPOJIb CBOEH JEATEIIBHOCTH B IIPOLIECCE TOCTHKECHHUS
pe3ynbTara, OnpeiesaTh COCOObI IEUCTBUM B paMKaX MPEIJIOKEHHBIX YCIOBUN
uTpeOOBaHUI, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBUU C U3MEHSIOMIEHCS
CUTYAIUECH;

3) yMeHue onpeeNnsaTh MOHITHS, CO3/IaBaTh 000OIICHHS, yCTAaHABIUBATh
aHaJIOTUH, KJIacCU(PUIIMPOBATh, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U
KpUTEPUH IJIs KllacCu(PUKaInu;

4) yMeHue yCTaHaBIUBATh MPUYNHHO-CIICACTBEHHBIC CBS3U,CTPOUTH

JIOTUYECKOE PACCYXKIAECHUE, YMO3AKIIOUEHUE (MHIYKTUBHOE,IEJyKTUBHOE
Y TI0 AaHAJIOTUH) U JEJIaTh BHIBOJIBI;

5) yMeHHe WUTIOCTPUPOBATh U3YYCHHBIC MIOHSTHS H CBOWCTBA (UTyp,
ONPOBEPIaTh HEBEPHBIE YTBEPKIACHUS;

6) KOMIIETEHTHOCTh B  00JaCTH  WCIOJIB30BaHUS ~ MH(POPMALMOHHO-

KOMMYHHKAalIMOHHBIX TGXHOHOFHﬁ;



7) mepBOHAYAIILHBIC MPEICTABICHUS 00 HIESIX M O METOJaX MAaTEeMAaTHKH
Kak 00 yHHUBEpPCAJbHOM S3bIKE HAyKH U TEXHHKE, O CPEICTBE
MOJICIMPOBAHUS SIBJICHUN U MPOIIECCOB;
8) yMeHue BUIETh MATEeMaTHYECKYIO 3aJady B KOHTEKCTE MpPOOJIEMHOI
CUTYalluu B IPYTUX JUCLUILIMHAX, B OKPYKAIOIIEeH KU3HU;
9) yMeHHME HaXOIWUTh B  PA3IMYHBIX HCTOYHHKAX  WH(OPMAIHIO,
HEOOXOUMYIO JIJISl peHICHHs] MaTeMaTUYECKUX MPOOIeM, U IPEICTaBIATh
e€ B IOHATHOM (popMe, MIPUHUMATh PELICHUE B YCIOBUAX HEMOJHON WU
M30BITOYHOM, TOYHON MJIM BEPOATHOCTHON MH(POpMAIUH;
10) yMmeHue TMOHMMATH ¥ HCIOJB30BATH MATEMAaTHUYECKHUE CPEICTBA
HarasAHOCTH (rpaduku, TaONMIBI, CXEMbl U JIp.) IS WIUIIOCTpALUH,
WHTEPIIPETAINN, APTyMEHTAIUH.
11) yMmeHHe BBIIBUTATh THIIOTE3bl TPU PEHICHUW 33Jauydl MOHUMATh
HEOOXOIMMOCTb UX MTPOBEPKU;
12) mnOHMMaHHWE CYNIHOCTH JITOPUTMUYECKHUX NPEIANHCAHUN U yMEHUE
J€MCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM aJITOPUTMOM.
IIpenmeTHbie pe3yJibTAThI:
1)oco3HaHue 3HAYEHHsI TEOMETPHU JIJIsl TOBCEHEBHOM JKU3HH YETIOBEKA;
2)npecTaBICHUE O TEOMETPUH Kak cpepe MaTeMaTUdecKoi NesTenbHOCTH,
00 3Tamnax e€ pa3BuUTHs, O €€ 3HAUUMOCTH JUIsl pa3BUTHS LIMBUIIN3ALUY;

3)pazBuUTHE YMEHHH paboTaTh ¢ YYEOHBIM MAaTEMAaTHYECKUM TEKCTOM
(aHaIM3MpPOBATH, M3BIEKATh HEOOXOAMMYIO HMH(OpPMaLHMIO), TOYHO M TPAMOTHO
BbIpaXXaTh CBOM MBICIM C NPUMEHEHHEM MAaTeMaTUYeCKOW TEPMHUHOJIOTMU U
CUMBOJIUKH, TIPOBOAUTH KJIACCU(PHUKAIIUH, TOTUIECKIE 0O0CHOBAHUS;

4)Bnasenre 0a30BbIM TOHATUMHBIM amnmaparoM IO OCHOBHBIM pa3jeiam
COJIepKaHus;

S)cucTeMaTHYecKue 3HaHus 0 PUrypax U X CBOMCTBAX;

6)npakTHUeCKH 3HAYUMBIE T€OMETPUYECKHE YMEHHS U HaBBIKH, YMEHHE
NPUMEHATh HMX K PEIICHUI0 TeOMETPUYECKHMX M HETeOMETPUYECKHX 3aaad, a

HUMCHHO:



. nu300paxath (PUTyphl Ha TUIOCKOCTH;

. UCIIOJIb30BaTh T€OMETPUYECKUN SI3BIK JIJII ONMUCAHMSI TPEAMETOB
OKPY>KarOIIEro MUpa;

. U3MEPSATH JIJIMHBI OTPE3KOB, BEIUYUHBI YTJIOB, BBIUUCISTH ILIONIAIN
uryp;

. pacro3HaBaTh U H300pa)kaTh paBHbIE, CUMMETPUYHBIE M IOJ0OHBIC
burypsr;

. BBITIOJIHATh TIOCTPOSHUSI TEOMETPUYECKUX (QUTYP ¢ TMOMOIIBIO
LIUPKYJIS U TUHEUKH;

. YyuTaTh W HCHOJIB30BaTh HHQOpPMAIMIO, TIPEACTABICHHYIO Ha
gepTekax, CXeMax;

. IIPOBOJAUTH NPAKTHYECKUE PACUETHI.

Ilnanupyembie pe3yJbTaThl 00yUeHUSA
reoMeTpum B 7-9 Kki1accax

I'eomerpuueckue Gpurypsol

BpinyCkHUK Hay4uuTCS:

* I0JIb30BATHCSL  SI3BIKOM ~ TEOMETPUM Ul ONWCaHWd  NPEIMETOB
OKPYXAaIOIEro MUpPa U UX B3aUMHOI'O PACHOJIOKEHHUS;

* pacrio3HaBaTh U M300pa)kaTh HA 4YepTeXax U PUCYHKaX NeOMETPUUECKHE
¢burypsl 1 UX KOH(pUTYpalUU;

* KJIacCU(pUIMPOBATh T€OMETPUUECKUE QUTYPHI;

* HaXOJUTh 3HAUYEHHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp M UX OTHOLICHHUS,
rpagycHyro mepy yrioB oT 0° go 180°, mpumeHsisi omnpenesneHusi, CBOMCTBA U
Npu3HaKu (GUryp M WX DJIEMEHTOB, OTHOIIEHUs (uryp (paBeHCTBO, MOJ00uE,
CUMMETPHH, IOBOPOT, NapaJLIEIbHBIA TEPEHOC);

* OIIEPUPOBATH C HAYAJIBHBIMUA MOHSATHUSMU TPUTOHOMETPUU M BBIIOIHATH

AJIEeMEHTapHbIE Onepaluy HaJ GQYHKUUSIMH YIIIOB;



* IOKa3bIBaTh TEOPEMBI,

* pemaTh 3a7a4d Ha J0Ka3aTeIhCTBO, OMUPAsCh HAa HM3yYCHHBIE CBOMCTBA
buryp W OTHONICHHH MEXKAY HHUMH W TPUMEHSS W3YYCHHBIE METOJIBI
JI0Ka3aTeNbCTB;

* pemIaTh HECJIOXHBIC 33aJaud Ha TIOCTPOCHHE, TIPUMEHSS OCHOBHBIC
AJITOPUTMBI TTIOCTPOCHHUS C TIOMOIIIBIO IIUPKYJIS U THHEHKH;

* pemaTh IPOCTEHIITNE TUTAHUMETPUIECKUE 3a/1a9d B TIPOCTPAHCTBE.

Buinyckuux nonyuum 603mMoicHOCMY.

* 0611a0emb Memooamu peueHus 3a0ay Ha GbIYUCTIEHUs U O0KA3AMENbCMEa.
MemoooM Om NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepebopa 8apuaHmos u
MEMOOOM 2eOMEMPULECKUX MECH MOUEK,

* npuobpecmu onvim npuUMeHeHUsan2edpautecKoeo u
MPUCOHOMEMPULECKO20 — annapama U uoell  08UIICeHUs Npu  peuleruu
2eoMempuieckKux 3a0ay;

* 061a0emb MPAOUYUOHHOU CXeMOU peuieHusi 3a0ay HAa NOCMpoeHue ¢
NOMOWDBIO  YUPKYISL U JIUHEUKU.AHAIU3, NOCMpOeHue, O0KA3AmeIbCmeo U
uccneoosauue,

* HAYUUMbCA peuiams 3adauu Ha
HOCMPOEHUEMEMOOOM2E0OMEMPULECKO2OMECAMOYEKUMEMOOOMNOO000UsL,

* npuobpecmu onvim UCCLEO08AHUL CEOUCMBNIAHUMEMPUYECKUX Gueyp c
HOMOWBIO KOMNBIOMEPHBIX NPOSPAMM;

° npuo6pecmu Onblnl 6blNOJIHEHUA NPOEKNOE.

HN3mepenune reomeTpuYecKuX BeTHYMH

BrinmyckHUK HayduTcs:

* UCIIOJIB30BAaTh CBOMCTBA HW3MEPEHHs [UIMH, IUIOLIAAEH W YIJOB IIPH
pelIeHnn 3a7a4 Ha HAXOXKJIECHWE JUIMHBI OTPE3Ka, UIMHBI OKPYXXHOCTH, IJIMHBI
IyTU OKPYKHOCTH, TPAlyCHOM MEpHI yIia;

* BBIYUCIIATH IJIOIIA N TPEYTOJIbHUKOB, IIPSAMOYTOJIbHUKOB,

napajuieIorpaMMoB, Tpaneuu, KpyroB U CEKTOPOB;



* BBIYUCJISTH JJIMHY OKPYXHOCTH, JIJTMHY JyTH OKPY>KHOCTH;

* BBIYUCJIATh JUIMHBI JTUHEHHBIX JJEMEHTOB (UTYpP W WX YTJIbl, UCIONB3YS
(bopMyIIBI ITMHBI OKPYKHOCTH ¥ JITMHBI JYTH OKPY>KHOCTH, (DOPMYJIBI TUIOIIACH
duryp;

* pemIaTh 3aJa4yd Ha JIOKa3aTeIbCTBO C HCIIOJB30BAaHHEM (HOPMYI IJIUHBI
OKPY>KHOCTH | JUTMHBI IyTH OKPYKHOCTH, POopMyI mtomaneii uryp;

e pemaTrh  MPAaKTHYECKWE  3a/Jadd, CBSI3aHHBIE C  HAXOXKICHUEM
TC€OMETPUUYECKUX BEIUYMH (MCIONB3Yysl TPH HEOOXOIUMOCTH CIIPABOYHUKU U
TEXHUUYECKHUE CPEJICTBA).

Buinyckuux nonyuum 603mMoHCHOCMb HAYYUNbCAL:

* BLIYUCTIAMD  NAOWAOU  DUeYyp, COCMABIEHHbIX U3 O08YX UMU 0Oojee
NPAMOY20JIbHUKO8, NAPALLENI0ZPAMMOS, MPeY2oibHUKO8, Kpy2d U CeKMopa,

* BLIYUCTAMb  NIOWAOU — MHO20Y2OJbHUKOS,  UCNONb3YSL  OMHOUWLEHUS]
PABHOBEIUKOCTNU U PABHOCOCIMABIEHHOCTU,

* NPUMEHAMb alleeOpaudecKuti U mpucoOHOMempuyeckull annapam u uoeu

o8udICeHUs npu peuiteHuu 3a0a4 HA 8bIYUCTIeHUE I’IJZOM/;CIOGIZ MHO20Y2O/IbHUKOS.

Koopaunarsi

BrinyCkHUK Hay4uuTCS:

* BBIUYUCJIATh JUIMHY OTpPE3Ka IO KOOpJAWHATAM €ro KOHIIOB; BBIYHCIISATH
KOOPJAMHATHI CEPEIMHBI OTPE3KA;

* HCTIOJIb30BaTh KOOPJIWHATHBIM METOH IS M3YYCHHUS CBOWCTB MPSMBIX U
OKPY’KHOCTEM.

Buinycxknuknonyuumeozmosicnocms .

* 081a0emb KOOPOUHAMHBIM MemoO0OM DpeueHus3a0ay Ha BblYUCTEeHUS U
00KA3amelbCmeo

* npuoOpecmu  ONLIMUCNOAB30BAHUSL  KOMNBIOMEPHLIX — NPO2paAMM  OJisl

AHAIU3aA 4acCmHblx cirydaes 63auUMHOCO paACnoOJIONCEHUA Opr.?lCHOC'me?j U npimoix,



* npuobpecmu  ONLIMBLINOIHEHUs ~ npoekmosHa memy  «lIpumenenue
KOOPOUHAMHO20 ~ Memooa Npu  peuwlenuu  3a0a4y  HA  BbIYUCIEHUA U

00KA3aMenIbCmea .

BexkTopbl

BBIITyCKHHUK HAy4UTCS:

* ONIEPUPOBATH C BEKTOPAMH: HAXOJIUTh CYMMY M Pa3HOCTh JABYX BEKTOPOB,
3aJIaHHBIX TEOMETPUYECKH, HAXOJIUTh BEKTOP, PaBHBIN MPOU3BEICHUIO 3aJaHHOTO
BEKTOpa Ha YHCIIO;

* HAXOJWTHh IS BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH: JUIMHY BEKTOpPA,
KOOpPAWMHATBI CYMMBI W Pa3HOCTH JIBYX U 0o0jee BEKTOPOB, KOOPJIUHATHI
MPOU3BEICHUS  BEKTOpa HAa  YHCJIO, TPUMEHSS TPU  HEOOXOIUMOCTH
COYETATEIIbHBIN, MIEPEMECTUTEIBLHBIN U pacIpeACTUTEIbHBIN 3aKOHbI,

* BRIYHCISITh CKAJIIPHOE IPOM3BEICHHE BEKTOPOB, HAXOJHUTh YIOJI MEXIY
BEKTOpaMH, YCTAHABJIMBATh EPIICHIUKYIIPHOCTD MPSMBIX.

BulnyckHuknomnyuumeo3zmoxichocme.

* 081a0emb BeKMOPHLIM MEeMOOOM OJisl peuleHus 3a0ay HA BblYUCTeHUs] U
00Kazamenbcmea,

° npuo6pecmu onsin 6blNOJIHEHUA NPOEKMOE.

Coaep:xxaHue Kypca reomeTpuu 7-9 kiaccos.

IIpocreiime reomerpudeckue Gpurypbl

Touka, npsmas. Otpe3ok, ayd. Yrona. Buasl yrimoB. CMexHble U
BEepTUKaJbHBIE YTkl buccekTpuca yria.

[Tepecekaromiuecs: U napajienbHble TpsiMble. [lepneHuKyIsspHbIe MPsSIMbIE.
[Ipu3Haku mapamienbHOCTH TpsiMbIX. (CBOICTBA MapasuIeNIbHBIX —MPSIMBIX.

IlepieHAUKyYIISIp U HAKJIOHHAA K IIPSAMOM.



MHOroyrojbHuKH

Tpeyronsauku. Buael TtpeyroibHukoB. Menuana, OMCCEKTpUCa, BBICOTA,
CpenHsisl JIMHUS TpeyroyibHUKA. [Ipu3Haku paBeHCTBA TPEYroibHUKOB. CBOMCTBA U
NPU3HAKK  PAaBHOOEAPEHHOTO TpeyroiabHuka. CepeluHHbId MEepHeHANKYIISP
orpe3ka. Cymma yIJIOB TpEyrojbHUKa. BHeEmHHE yriael TpeyroJibHHUKA.
HepaBeHncTBO TpeyronpHuka. COOTHOHIEHHS MEXAY CTOPOHAMH W yIrjaMu
Tpeyronbauka. Teopema [udaropa.

[logoOHbie TpeyronabHuku. Ilpu3Haku MOAOOMS TPEYroJbHUKOB. TOYKH
nepeceyeHus: MeauaH, OHCCEKTPUC, BBICOT TPEYTrOJbHHKA, CEPEIUHHBIX
NEPHEHANKYJIIPOB CTOPOH TPEYrojibHUKAa. CBOMCTBO OMCCEKTPUCHI TPEYTOJIbHHUKA.
Teopema @aneca. MeTpuyeckue COOTHOILIEHHS B IIPAMOYTOJIBHOM TPEYTOJIBHUKE.
CHHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC OCTpPOr0 yrIja MPSAMOYTIOJBHOIO Tpe-
yroiibHUKa U yriaoB ot 0 go 180. dopmyinibl, CBSA3BIBAIOIIME CHUHYC, KOCHHYC,
TAHI€HC, KOTAHI'€HC OJHOT0 U TOro ke yria. Pemenue tpeyroibHUKoB. Teopema
CHUHYCOB U T€OpEMa KOCHHYCOB.

Uetpipéxyronpuuku.  [lapamnenorpamm.  CBolicTBA W MPU3HAKHU
napajuienorpamma. [IpsMoyronsHuk, poMO, KBajapaT, UX CBOMCTBA M IMPHU3HAKU.
Tpaneuwns. CpeaHsis TUHAS Tpanenuy U €€ CBOKWCTBA.

MHoroyronsHukH. Beltykisie MHOrOyrojJbHUKU. CymMMa yrioB BBITYKJIOIO

MHOT'OYT'OJIbHHKA. HpaBI/IHBHBIC MHOTOYT'OJIbHUKH.

OKkpykHOCTH U KpYT. ['eoMeTpuyecKue nNocTpoeHmst

OKpy>XHOCTb U KpyT. DJIEMEHTBl OKPYXHOCTH M Kpyra. LleHTpanbHble H
BIIMCaHHbIE yIubl. KacarenpHas K OKpPYXKHOCTM M €€ CBOWCTBAa. B3amMHoOe
pacronoKeHue NpsMOM M OKpYKHOCTH. ONMCaHHAasE M BIMCAHHAs OKPYKHOCTH
TpEyrojpHUKA. BIiMcaHHble M OINHUCAHHBIE YETBIPEXYTOJBHUKH, UX CBOWCTBA H

IMIPHU3HAKH. Bnucannbie u onyMcaHHbBIE MHOT'OYT'OJIbHUKH.



I'eomerpuueckoe mecto Touek (I'MT). CepenuHHblil NepHEeHIUKYISAP
oTpe3ka u ouccekTpuca yrina kak [MT.

I'eoMmeTpuyeckre MOCTPOEHUs UPKYJIEM U JTMHEWKOW. OCHOBHBIE 3a7a4l HA
IIOCTPOECHUE: IOCTPOCHUE YIUVIA, PABHOIO JAHHOMY, IOCTPOCHHUE CEPEIUHHOIO
NEPIEHANKYJIApAa JAHHOTO OTPE3Ka, IOCTPOCHHUE MPSAMOM, IPOXOMSIIECH Yepes
JAaHHYIO TOUKY M MEPHEHAUKYISIPHON JTaHHOW MpPSIMON, MOCTPOEHUE OMCCEKTPUCHI
nanHoro yria. [loctpoenue TpeyrogpHuKa M0 3aJaHHbIM diementam. Metog ['MT

B 3a/1a4aX Ha IIOCTPOCHUC.

I/I3MepeHue reOMETpU4YC€CKUX BCJIHYNH

JlnuHa otpeska. Paccrosinue Mexay IBymsi ToukaMu. PacctositHue oT TOukH
710 TIpsIMOM. PaccTostHue MexX 1y napajijieIbHbIMU MPSMBIMU.

IIepuMeTp MHOTOYTOJIBHHKA.

JInuHa OKpYKHOCTH. /[TMHAa TyTH OKPYKHOCTH.

I'panycnas mepa yria. BennmunHa BOMCAHHOTO yIiia.

[TonsTus mionaan MHOroyroibHuka. PaBHoBenukue purypsl. Haxoxnenue
IUIOIIAAN  KBaJApara, IMpsSMOYTrOJIbHUKA, IapajulelIorpaMMa, TPEyTrOJIbHUKA,
Tpanenuu.

[lonarune mmomamu kxpyra. llnomane cexropa. OTHOWmEHHE TUIOIIANEH

NMoI00HBIX GUTYP.

JlexapToBble KOOPAUHATHI HA MJIOCKOCTH

dopmysia pacCTOsHMS MEXIy AByMs Toukamu. KoopamHatel cepenuHbl

oTpe3ka. YpaBHeHUE (QUTYpHl. YPaBHEHUS OKPYKHOCTH W TPSMOH. YTIIOBOU

KOd(DPUITMEHT MPSAMOH.



BekTopsl

[Tonsatne BekTOopa. Mopaynbs (miuHa) BekTopa. PaBHbIE BEKTOPHI.
Komnuneapueie BekTopbl. Koopannatel BekTopa. ClnoKeHME W BBIYMTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4yucio. CkalsipHOE NMPOU3BEICHUE BEKTOPOB.
Kocunyc yrina mexay 1ByMsi BEKTOpaMH.

I'eomeTpuyeckune npeodopazoBaHusi

[lonsitTue o mnpeoOpa3zoBanun ¢urypsl. JIBmxenue @urypsl. Bunsl
JIBUKEHUS(PUTYpPBI: TapauiedbHbIi NEPEHOC, OCeBasi CUMMETPUS, LIEHTpaJibHas

cuMMeTpHusi, NoBopoT. PaBHbIe purypsl. 'omoTeTus. [lonodue guryp.

JIeMEHTHI JIOTUKH

Onpenenenne. AKCMOMBI U TeopeMmsl. JlokazarenbcTBo. Jl0Ka3aTeabCcTBO OT
npotuBHoro. Teopema, oOpaTHas naHHON. Heobxoaumoe U 10CTaTOYHOE YCIOBUSL.

YnoTrpebaeHue JJOruuecKux CBI30KeCIU..., MO ..., M020a U MOJIbKO mo2oq.

I'eomeTpusi B HCTOPHYECKOM PA3BUTHH

N3 ucropun reomerpun, «Hauama» EBxnmpa. Mcropus maroro mocrysara
EBxinna. Tpuronomerpus — Hayka o0 M3MEPEHHH TPEyroibHUKOB. [locTpoenue
IIPAaBUJIBHBIX MHOT'OYI'OJIBHUKOB. Kak 3apoawiace uaes KoopavHar.

H.N. Jlo6auesckuii. JI. Ditnep. @anec. [Tudarop.



IIpuMepHoe TeMaTHYecKkoe IIaHMpoBaHue. I'eomerpus. 7 Kiace

(2 gaca B Henento, Bcero 68 yacoB)

« XapakrepucTuka Jlara nan lara | JlomaluHee 3agaHue
o & OCHOBHBIX BH/10B dakr
g §. Conep:xanue y4e0HOT0 KoangecTrBO AeATEeJILHOCTH
E S MaTepuaJja 4acoB yUyeHHKA
S (Ha ypoBHe y4eOHBIX
neicTBUM)
T'naea 1
Ipocreimme 15
reoMerpudeckue purypsl
U UX CBOMCTBA
1 Touku u IpsiMbIe Ilpusooums ipumepsr | 3.09;5.09 11 INe2:4:7;13;15
2 | OTpe30oK U ero aauHa TCOMCTPHHCCKUX 10.09;12.09; [1.2Ne21;25;29;31;33;
Guryp. 17.09 35
Onucvigams TOUKY,
3 | JIyu. Yron. U3mepenue yrios 3 npsMyio, otpesok, y4, | +9.09;24.09; I1.3Ne52;55;57,61,64;
YIOJL. 26.09 66
4 CMeXHBIC M BEPTUKAIBHBIC YTIIBI 3 Dopmynuposams. 01.10;03.10; I1.4N290;95:98;102;1
onpeoenenus. paBHbIX | 08.10 04:107
5 | IlepnenaukynsipHbIE IPSIMbIE 1 OTPESKOB, CEPEAHBI 10.10 IT.5Nel15;117;119
OTpe3Ka, PaCCTOSTHUS
AKCI/IOMBI 1 MEXAYy ABYMA 15.10 H.GNQI 16;124
Pemenue 3anau «IIpocTeiimme 1 TOYKam#, 17.10 I1.1-6Ne127;130
reoMeTpHIECKHEe (QUTYPBI» AOHOTHUTCIBHBIX
JTyder, pa3BEPHYTOrO
KouTtponbHas pabota 1 YHEH, PABEPEYT 22.10




Howmep
naparpada

Coaep:xanue yueO0HOT0
MaTepuaJja

KoandecTBo
qacoB

Xapaxkrepucruka
OCHOBHBIX BUI0B
AeATeIbHOCTH
YUYEHHKA
(Ha ypoBHE y4eOHBIX
neicTBUM)

JlaTa mian

JlaTa
dakr

JlomamiHee 3ajaHue

«lIIpocreniire reoMeTpuIeCKue
buryps»

yTJla, paBHBIX YTJIOB,
OMCCEeKTPUCHI yTIIa,
CMEXKHBIX U
BEPTUKAJIBHBIX YTJIOB,
[IEPECEKAIOLINXCS
MPSMBIX,
MEPIIECHAUKYIISIPHBIX
MPSIMBIX,
MEPIICHAUKYJIISAPA,
HaKJIOHHOM,
pPacCTOSIHUSI OT TOUKHU
JI0 TIPSIMO;
ceolicmea.
PAaCIIOJIOKEHUS TOYEK
Ha NPSIMOM, U3MEPEHUS
OTPE3KOB U YIJIOB,
CMEXKHBIX U
BEPTUKAJIBHBIX YTJIOB,
MEPIIEHAUKYIISIPHBIX
MPSMBIX; OCHOBHOE
CBOWCTBO IPSMOM.
Knaccuguyuposamso




Jloka3zvieams: TEOPEMBI
0 MEPECEKAIOIINXCS
MPSIMBIX, O CBOMCTBAX
CMEKHBIX U
BEPTUKAJIBHBIX YIJIOB, O
€IMHCTBEHHOCTH
IIPSAMOMU,
MIEPIIECHIUKYJIIPHON
JIAHHOM (cy4aii, Korja
TOYKA JISKUT Ha
JAHHOM MPAMON).
Haxooums nnuny
OTpe3Ka, IPagyCHYIO
Mepy yria, UCIOJIb3Yys
CBOMCTBA UX
W3MEpPECHUM.
H3o6pasicams ¢
TIOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB
reOMETPUYECKUE
(burypsl: OTpe30K, JIyY,

« Xapakrepucruka Jata niian Hara | JlomamiHee 3ajaHUe
o€ OCHOBHBIX BUI0B pakr
S 2 Coaep:xanue yueO0HOT0 KoumnuyecTBo AeATeJbHOCTH
E S MaTepuaJja 4acoB yUyeHHKA
S (Ha ypoBHe y4eOHBIX
neicTBUM)
YTJIBI.




Howmep
naparpada

Coaep:xanue yueO0HOT0
MaTepuaJja

KoandecTBo
qacoB

Xapaxkrepucruka
OCHOBHBIX BUI0B
AeATeIbHOCTH
YUYEHHKA
(Ha ypoBHE y4eOHBIX
neicTBUM)

JlaTa mian

JlaTa
dakr

JlomamiHee 3ajaHue

YIOJI, CMEXXHBIE U
BEPTUKAJIBHBIC YTJIbI,
MEePIECHIUKYJISIPHBIE
MpsIMBIE, OTPE3KHU U
JTyYH.

Tlosichams, 4TO TaKoOE
aKcuoma, orpe/ecHue.
Pewams 3agaumn Ha
BBIYHCJICHUE U
JIOKa3aTeJILCTBO,
MPOBOAST HEOOXOUMBIE
JIOKa3aTeJIbHBIE
pacCyXJ1eHus

I'nasa 2
TpeyroabHuUKH

18

PaBHbIe TpeyronbHukn. Bricora,
MeJnaHa, OUCCEKTpHrca
TPEYroJIbHUKA

IIepBbIil 1 BTOPOY NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB

Onucvleams CMBIC
TIOHSITHS «PABHbBIE
burypsi». [IpuBoauTth
IIPUMEPBI PaBHBIX
duryp.

H3o6pasicams n

24.10;5.11

I1.7Nel34;138;141;1
44

7.11;12.11,
14.11; 19.11;
21.11

I1.8Ne155;157;159;16
1;163;165;167;169;1
71,173




« Xapakrepucruka Jata niian Hara | JlomamiHee 3ajaHUe
o € OCHOBHBIX BH/I0B dakTt
S 2 Coaep:xanue yueO0HOT0 KoumnuyecTBo AeATeJbHOCTH
E S MaTepuaJja 4acoB yUyeHHKA
S (Ha ypoBHe y4eOHBIX
neicTBUM)
9 | PaBHOOEApEHHBIN TPEYTOJIBHUK U 4 HaXOJIUTh HA pUCyHKax | 26.11;28.11; I1.9Ne197;200;202;19
€ro CBOICTBa PaBHOCTOPOHHUE, 3.12:5.12 8:205;208:210;215
10 | IlpuzHaku paBHOOEAPEHHOTO 2 PaBHOOE/IPEHHEIE, 10.12;12.12 IT.10Ne236,237.243,2
TPEYTOJbHUKA PAMOYTOJILHBIC, 45
OCTPOYTOJIbHBIE,
11 | Tpernii npu3HaK paBeHCTBA 2 TYNOYTOJIbHBIE 17.12;19.12 IT.11Ne253,255.257,2
TPCYI'0JIbHUKOB TPEYrOJIbHUKU U UX 60
12 | Teopemsl 1 DJICMEHTBI. 24.12
Pelmenue 33124 Ha TeMy 1 f,fé‘;fé’iﬁiﬁi oeam I1.7-12Ne278,280
«IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.» ;;rop onamM 1 ymah.d'
OPMYIUPOBAMb.
KonTtposnbHas pa60Ta Ne 2 1 onpeaeﬂeyuﬂ: 26.12
«IIpu3Haku paBeHCTBa OCTPOYTOJILHOTO,
TPEYTOJIbHUKOB.» TYHOYTOJBHOTO,
MPSIMOYTOJILHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO,
Pa3HOCTOPOHHETO
TPEYTOJIbHAKOB,;

OMCCEKTPUCHI, BHICOTHI,
MeIHaHbI




Howmep
naparpada

Coaep:xanue yueO0HOT0
MaTepuaJja

KoandecTBo
qacoB

Xapaxkrepucruka
OCHOBHBIX BUI0B
AeATeIbHOCTH
YUYEHHKA
(Ha ypoBHE y4eOHBIX
neicTBUM)

JlaTa mian

JlaTa
dakr

JlomamiHee 3ajaHue

TPEYTOJbHHUKA; PABHBIX
TPEYTOJIbHUKOB;
CEPEIMHHOTO
MEPIICHIUKYIISIpa
OTpe3Ka; NEPUMETPA
TPEYTOJbHUKA;
ceoucmea:
PaBHOOEIPEHHOTO
TPEYTroJIbHHKA,
CEpEIMHHOTO
NepHeHANKYIIsIpa
OTpe3Ka, OCHOBHOT'O
CBOWCTBA PaBEHCTBA
TPEYTOJIbHUKOB;
NpU3HAKU: PaBEHCTBA
TPEYTOJIbHUKOB,
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Jlokazvieams TEOPEMBI:
O €IMHCTBEHHOCTHU
IIPsAMOH,
MEPIIEHAUKYJIIPHON




Howmep
naparpada

Coaep:xanue yueO0HOT0
MaTepuaJja

KoandecTBo
qacoB

Xapaxkrepucruka
OCHOBHBIX BUI0B
AeATeIbHOCTH
YUYEHHKA
(Ha ypoBHE y4eOHBIX
neicTBUM)

JlaTa mian

JlaTa
dakr

JlomamiHee 3ajaHue

JIAaHHOM (CiTy4aii, Koraa
TOYKA JICKUT BHE
JTAHHOU TIPSIMOW )); TpU
MpU3HAaKa PaBEHCTBA
TPEYTOJIbHUKOB;
MIPU3HAKH
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA;
TEOPEMBI O CBOMCTBAX
CEepPEANHHOTO
MEePIEeHIUKYJIISApA,
PaBHOOEIPEHHOTO U
PaBHOCTOPOHHETO
TPEYTOJIbHUKOB.
Pazvacuamo, uTo Takoe
TeOpeMa, ONUCHIBATH
CTPYKTYpPY TEOPEMBI.
OOBSICHATH, KaKyIO
TEOPEMY Ha3bIBAIOT
oOpaTHOM JaHHOH, B
YEM 3aKIIFOYAETCSA
METOJ] J0Ka3aTeIbCTBA




« Xapakrepucruka Jata niian Hara | JlomamiHee 3ajaHUe
o € OCHOBHBIX BH/I0B pakr
S 2 Coaep:xanue yueO0HOT0 KoumnuyecTBo AeATeJbHOCTH
E S MaTepuaJja 4acoB yUyeHHKA
S (Ha ypoBHe y4eOHBIX
neicTBUM)
OT MPOTUBHOTO.
[IpuBOAUTH PUMEPHI
UCITIOJIb30BAHUS ATOTO
MeTo/1a.
Pemate 3amaun Ha
BBIYHCIICHUE U
JI0Ka3aTeIbCTBO
I'naga 3
IMapaniensbHubie npsaMbie. Cymma 16
YIJIOB TPeyroJibHUKA
13 | [lapanienbHbie PSIMbIC Pacnosnasams nHa 14.01 11.13Ne287,289,294
14 | ITpu3HAKK MapaUIeabHOCTH 2 Heprexax 16.01,21.01 I1.14N303,306,308,3
HPAMBIX napauieIbHbIC 14
MpsIMBIE.
15 | CpoiicTBa mapauiebHbIX 3 W306paxars ¢ 23.01,28.01 IT.15Ne327,329,331,3
NPpAMBIX MMOMOIILIO JIUHEHUKHU U 34
16 | Cymma yrioB TpeyrojabHUKa 4 yroJjibHUKa 30.01,04.02, IT1.16Ne359,361,365,3
[TapaJUICTIbHBIC 06.02,11.02 67,370,373,382,386.3
psIMBIE. 89
17 | IIpAMOYTONBHBIN TPEYTOIbHUK 2 Onucvigamo yri, 13.02.18.02 I1.17Ne427,430,432,4




Howmep
naparpada

Coaep:xanue yueO0HOT0
MaTepuaJja

KoandecTBo
qacoB

Xapaxkrepucruka
OCHOBHBIX BUI0B
AeATeIbHOCTH
YUYEHHKA
(Ha ypoBHE y4eOHBIX
neicTBUM)

JlaTa mian

JlaTa
dakr

JlomamiHee 3ajaHue

CaolicTBa MPSMOYTOJIBHOTO
TpPEYroJIbHUKA

KonTtponbshas padora Ne 3»Cymma
YTJIOB TPEYTOJbHUKA

oOpa3oBaHHbIE TIPU
MEePECEUCHUH JIBYX
MPSAMBIX CEKYILEU.
Dopmynuposams:
onpeoenenus:
napaieTbHbIX
MPSIMBIX, PACCTOSTHUS
MEXTY
napauieTbHbIMH
MPSIMBIMH, BHEIITHETO
yria TpeyrojlbHUKa,
TUTIOTEHY3bI M KaTeTa;
ceolicmea.
napaieTbHbIX
MPSIMBIX; YTJIOB,
00pa30BaHHBIX MPHU
nepeceyeHn
napaieTbHBIX TPSIMBIX
CEKYILLEH; CYMMBI YJIOB
TPEYTOJIbHUKA;
BHEIITHETO yTiia
TPEYTOJIbHUKA;

35,437

20.02,25.02

I1.18Ne459,461,463,4
67

27.02




Howmep
naparpada

Coaep:xanue yueO0HOT0
MaTepuaJja

KoandecTBo
qacoB

Xapaxkrepucruka
OCHOBHBIX BUI0B
AeATeIbHOCTH
YUYEHHKA
(Ha ypoBHE y4eOHBIX
neicTBUM)

JlaTa mian

JlaTa
dakr

JlomamiHee 3ajaHue

COOTHOIIIEHUMN MEXKITY
CTOPOHAMHU U yTJaMHu
TPEYroJIbHUKA;
MPSMOYTOJIBHOTO
TPEYTrOJIbHUKA;
OCHOBHOE€ CBOMCTBO
napasuiesIbHbIX
MPSIMBIX;

NPUSHAKU.
napasuieIbHOCTH
MPSIMBIX, PABEHCTBA
MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB.
Jlokazvieams.: TEOPEMBI
0 CBOMCTBax
napaiieIbHbIX
MPSAMBIX, O CYMME
YIJIOB TPEYTOJIbHUKA, O
BHEIIIHEM YTJIe
TPEYTOJIbHUKA,
HEPaBEHCTBO
TPEYTOJIbHUKA,




Howmep
naparpada

Coaep:xanue yueO0HOT0
MaTepuaJja

KoandecTBo
qacoB

Xapaxkrepucruka
OCHOBHBIX BUI0B
AeATeIbHOCTH
YUYEHHKA
(Ha ypoBHE y4eOHBIX
neicTBUM)

JlaTa mian

JlaTa
dakr

JlomamiHee 3ajaHue

TEOPEMBI O CPABHECHUU
CTOPOH U yTJIOB
TPEYTOJIbHUKA,
TEOPEMBI O CBOMCTBAX
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
MIPU3HAKU
MapaAJIICITbHBIX
MPSMBIX, PABEHCTBA
MPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB.
Pewamw 3anaun Ha
BBIYMCJICHUE U
JI0Ka3aTeIbCTBO

I'nasa 4
OKpy:KHOCTH U KPYT.

I'eomeTpuyeckue mocrpoeHust

16

19

FCOMCTpI/I‘leCKOG MECCTO TOYCK.

OKpy>KHOCTb U KpyT

20

HexkoTopsie cBoiicTBa
okpyxHocTu. KacarenpHas

lloacHuamp, 4TO TaKoe
3a/la4ya Ha MOCTPOECHUE;
r€OMETPUUYECKOE MECTO
touek (I'MT).

3.03,5.03

10.03,12.03,
17.03




« Xapakrepucruka Jata niian Hara | JlomamiHee 3ajaHUe
o € OCHOBHBIX BH/I0B dakTt
S 2 Coaep:xanue yueO0HOT0 KoumnuyecTBo AeATeJbHOCTH
E S MaTepuaJja 4acoB yUyeHHKA
S (Ha ypoBHe y4eOHBIX
neicTBUM)
OKPYXHOCTH [IpuBOAUTH PUMEPHI
21 | OnucaHHas U BIIMcaHHAs 3 ZME 31.03,02.04.
OKPY’KHOCTH TPEYTrOJIbHUKA p;gyllj If;:i]:z;ylﬁﬂocm 7.04
22 | 3aja4n Ha IOCTPOCHHE 3 11 €8 DJIeMEHTBI; 9.04,14.04,
KacaTeJIbHYIO K 16.04
23 | MeToa TeoMeTpUIECKUX MECT 2 OKPYKHOCTH; 21.04,23.04
TOYEK B 3aJ[a4ax Ha IIOCTPOCHHUE OKPYKHOCTb,
BITMCAHHYIO B
Pemenue 3amau nmo 1 be ominznc . 28.04
TeMe» OKpY>KHOCTb U KPyT» OI; p}}’;(HOCTB ’
Kontponbnas pabota Ne 4 1 30.04

OTHMCAHHYIO OKOJIO
Hero. OnuceIBaTh
B3alMHOE
PacCIOJIOKEHUE
OKPY>KHOCTH U TIPSIMOMU.
Dopmynuposams.
onpeoenenus:
OKPY>KHOCTH, Kpyra, ux
DJIEMEHTOB;
KacaTeJIbHOM K
OKPY>KHOCTH;




Howmep
naparpada

Coaep:xanue yueO0HOT0
MaTepuaJja

KoandecTBo
qacoB

Xapaxkrepucruka
OCHOBHBIX BUI0B
AeATeIbHOCTH
YUYEHHKA
(Ha ypoBHE y4eOHBIX
neicTBUM)

JlaTa mian

JlaTa
dakr

JlomamiHee 3ajaHue

OKPYKHOCTH,
OIMMCAaHHOM OKOJIO
TPEYroJIbHUKA, U
OKPY’KHOCTH,
BITMCAHHOM B
TPEYTrOJIbHUK;
ceoticmad.
CEepPEANHHOTO
MEePIICHIUKYJIApa KaK
['MT; OuccekTpuch
yria kak ['MT;
KacaTeJIbHOMN

K OKPY>KHOCTH;
JhaMeTpa U XOp/bl;
TOYKH TIepeCceUCHUs
CEpPEIMHHBIX
MEePIEHIUKYJISIPOB
CTOPOH TPEYTOJIbHUKA;
TOYKH TIepeceueHuUs
OHCCEKTPHC YIJIOB
TPEYTOJbHUKA;

NpU3HAaKy KacaTeJIbHOMU.




Howmep
naparpada

Coaep:xanue yueO0HOT0
MaTepuaJja

KoandecTBo
qacoB

Xapaxkrepucruka
OCHOBHBIX BUI0B
AeATeIbHOCTH
YUYEHHKA
(Ha ypoBHE y4eOHBIX
neicTBUM)

JlaTa mian

JlaTa
dakr

JlomamiHee 3ajaHue

Jloka3zvieams: TEOPEMBI
0 CEpPEAMHHOM
MEPICHIUKYIISIPE U
OUCCeKTpHCe yIiia KaK
I'MT;

0 CBOMCTBax
KacaTeJlbHOI; 00
OKPY>KHOCTH,
BIIMCAHHOU

B TPEYTOJbHUK,
OIMMCAHHOM OKOJIO
TPEYTOJIbHUKA;
MpU3HAKU
KacaTeJabHOM.
Pewamb ocHOBHBIE
3a71a4u Ha MOCTPOCHHUE:
MOCTPOCHME YyTJIa,
PaBHOTO JIAHHOMY;
MOCTPOCHHE
CEepPEANHHOTO
MIePIICHIUKYJISIpa
JTAHHOTO OTPE3Ka;




Howmep
naparpada

Coaep:xanue yueO0HOT0
MaTepuaJja

KoandecTBo
qacoB

Xapaxkrepucruka
OCHOBHBIX BUI0B
AeATeIbHOCTH
YUYEHHKA
(Ha ypoBHE y4eOHBIX
neicTBUM)

JlaTa mian

JlaTa
dakr

JlomamiHee 3ajaHue

MTOCTPOCHUE MPSIMOA,
MPOXOAIIEN Yepe3
JAHHYIO TOUYKY U
MEePIEHIUKYIAPHON
JTAaHHOM IIPSIMOW;
IIOCTPOCHUE
OMCCEKTPUCHI JAHHOTO
yIJIa; TOCTPOEHUE
TPEYTroJIbHUKA T10 JBYM
CTOpPOHAaM U YIIIy
MEX]ly HUMU; 110
CTOPOHE U JBYM
MIPUIICKAIIUM K HEN
yTJIaM.

Pemrats 3agaun Ha
IIOCTPOECHHUE METOJIOM
I'MT.

Cmpoums TPEYroabHUK
10 TPEM CTOPOHAM.
Pewams 3anaun Ha
BBIUHCIICHUE,
JI0Ka3aTEIbCTBO




« Xapakrepucruka Jata niian Hara | JlomamiHee 3ajaHUe
o€ OCHOBHBIX BUI0B pakr
S 2 Conepxxkanue yueOHOro KosauvecTBo AeATeJIbHOCTH
E S MaTepuaJja 4acoB yUyeHHKA

S (Ha ypOoBHe y4eOHbIX

neicTBUM)
U TIOCTPOEHUE
O0600menune 07.05,12.05,

H CHCTeMaTH3anus 5 14.05,19.05

3HAHUM YYALIUXCH
VYrpaxxHeHus 1Jid NOBTOPEHUs Kypca 7 4
KJiacca
Kontponbshas pabora Ne 5 1 21.05




IIpuMepHoe TeMaTHYeckoe IIaHMpoBaHue. I'eomerpus. 8 Kiace

(2 yaca B Henento, Bcero 68 4acon)

- Xapakrepucruka ocHopuprx | AaTamian | Jlata gakr | Jlomamnne
S & Conepianue KoJu4ecTBO | BUIOB AeSITEIbHOCTH YYEHHKA 3aaHue
z 4eGHOro
E S y 4acoB (Ha ypoBHe yueOHbIX

) MaTepuaJa . 9

= nerdcTBHI)

I'nasa 1 29

YeThIpEéXyroJibHUKHU

1 | YeTbIp€XYronbHUK U 2 loscuamy, 4TO TaKOE
€ro 3JIEMEHTHI 4eThIPEXYroMbHUK. ONUCHIBATH

2 | Mapamrenorpamm. 2 AJIEMEHTHI YETHIPEX YT OJIbHUKA.
CroiicTra Pacnosznaseams BbIyKIIBIE U
napasureJiorpaMma HCBBLITYIIBIC

YEeTHIPEXYTONbHUKH.

3 IpusHaku 2 H306pasxcams 1 HaXOIUTH HA
11apajliicjiorpaMmMa PUCYHKAX YETBIPEXYTOJIbHUKHU
[IpsIMOYTOJIBHUK 2 pa3HBIX BUAOB U UX JIEMEHTHI.
PorG 5 Dopmynruposams:

onpeoenenus:
KBanpat 1 rapasuiesiorpaMmMa, BEICOTBI
KonrponbsHas padora 1 TapaJlIeiorpaMma,
No 1 MPsIMOYTOJIbHUKA, poMOa,
KBaJipaTa; CpeJHel JIMHUN

7| Cpenusis unms 1 TPEYrOJILHUKA; TPAIICLUH,
TPEYTroJbHIKa BBICOTHI TPAICLUH, CpeIHEN

8 | Tpaneuus 4 JVHHUH TPANenuu; EHTPATLHOTO




< XapakTepucruka ocHopupix | AaTamian | Jlara gaxt | JlomamHue
g Conep:xkanue 3aJlaHue
S £ qeGHOIo KoJin4ecTBO | BHIOB AeATEILHOCTH YYeHHKA
S g y 4acoB (Ha ypoBHE y4eOHbIX
T = MaTepuaJa . .,
= nerdcTBHI)
9 | llentpanbHbIe 2 yIJia OKPY>KHOCTH, BIIICAHHOTO
Y BIIMCAHHBIC YIJIbI yIJ1a OKPY>KHOCTH; BIIUCAHHOTO
10 | BniucanHsble u 2 H OITHCAHHOTO
OLHCAHHDIC HETBIPEXYTONBHUKA;
4ETBIPEXYTOBHIKA ceoticmea: napajieiorpaMMa,
PSIMOYTOJIbHHUKA, poMOa,
KoHnTtposnbHas pabota 1

Neo 2

KBaJlpara, CpeIHUX JIUHUN
TPEYTOJIbHUKA U TPAIICLINH,
BIIMCAHHOT'O yTIJIa, BHIUCAHHOIO U
ONMCAHHOTO YEThIPEXYTOJIbHUKA;
Nnpu3HaKu: MapapieiorpaMmma,
NpsIMOYTOJIbHHKA, poMOa,
BIIMCAHHOTO U OITMCAHHOTO
YeTBIPEXYTOJIbHUKA.
/loxa3zvlieams: TEOPEMBI O CyMME
YIJIOB YETHIPEXYTOJIbHUKA, O
rpagyCHOM MEpe BIIUCAHHOTO
yIJjia, O CBOMCTBAaX U IPU3HAKAX
rapasuiesiorpamma,
MPSIMOYTOJIbHUKA, poMOa,
BIIMCAHHOTO U OITMCAHHOTO
YEeTBIPEXYTOJIbHUKA.
Ilpumenamo N3y4eHHbIE




6= XapaKTepucTHKa ochopuplx | AaTamian | Jlara pakr | Jlomamnue
&8 Conep:xkanue 3aaHue
S £ qeGHOIo KoauvecTBO | BUIOB AeSITEILHOCTH YUEHUKA
S 8 y JacoB (Ha ypoBHe Y4eOHBIX
T = MaTepuaJa . .,
= nerdcTBHI)
OTIpE/ICIICHHS, CBOMCTBA
Y TIPU3HAKH K PEIICHUIO 3a1a4
I'nasa 2 16
Ioxo0ue TpeyroibHMKOB
11 | Teopema Dareca. 6 Dopmyruposams:
Teopema o onpeoenenue OT00HBIX
MIPOTIOPIIMOHAIIBHBIX TPEYTOJbHUKOB;
OTpe3Kax ceolicmea.; METHaH
12 | Mono6usie 1 TPEYrOJIbHUKA, OUCCEKTPUCHI
TPEYTONBHHKH TPEYTOIbHUKA, NePeCeKALOIINXCA
XOp/, KacaTeJIbHOU U CEeKYIIEH;
13 | IlepBblii npu3HaK 5 NPUSHAKU TTOTOOHS
nosioous TPEYTOJILHUKOB.
14 | Bropoii u TpeTuii 3 meopemvl: Daneca, 0
npU3HAKU 000U MIPOTIOPITMOHAIIBHBIX OTPE3Kax, O
TPEYTrOJIbHUKOB CBOMCTBaxX MeJHaH
TPEYTroJbHUKA, OMCCEKTPUCHI
KouTtponbHas pabota 1 peyT ’ p

Ne 3

TPEYTroJbHUKA;
ceolicmaea. TepeceKaronmxcs
XOpJI, KaCaTeJIbHOM U CEKYLIEH;
NPU3HAKU IIoa00ms




< XapaKTepucTHKa ochopuplx | AaTamian | Jlara pakr | Jlomamnue
g Conep:xkanue 3aJlaHue
S £ qeGHOIo KoauvecTBO | BH/I0B 1eSIT€IbHOCTH YUEHUKA
S 8 y JacoB (Ha ypoBHe Y4eOHBIX
T = MaTepuaJa . .,
= nerdcTBHI)
TPEYTOJIbHUKOB.
Ilpumensams N3y4yeHHBIC
OTpeJIeIeHHs], CBOMCTBA
Y TIPU3HAKH K PEIICHUIO 3a1a4
I'naga 3
Pemenne npsiMoyroJibHbIX 14
TPEYroJbHUKOB
15 | Merpuueckue 1 Dopmynuposams:
COOTHOIIICHHUSI onpeodeneHus: CUHyca, KOCUHYCa,
B MIPSIMOYTOJIBHOM TaHI€HCa, KOTAaHT€HCa OCTPOTO
TPEYrOJIbHUKE yTiia IpsIMOYTOJILHOTO
16 | Teopema Iludaropa 5 TpeyroJibHuKa,
C80UCMBA. BBIPAKAIONTUE
KouTponbHas padora METPUYECKHE COOTHOIIICHUS B
Ne 4 MPSMOYTOJIEHOM TPEYTOJbHUKE U
17 | TpuroHomeTpuyeckue 3 COOTHOIICHUS MEKIY
(1)YHKI_[I/II/I 0OCTpOro CTOpOHaAMH1 U 3HAYCHUSAMU
yriia npsAMOyrojabHOro TPUT'OHOMCTPHUUCCKUX q)yHKHI/II/I
TPEYroJIbHUKA B IIPAMOYT'OJIbBHOM
TPEYTOJIbHHKE.
18 | Pemenne 3 pey
3anucvieamso
MPSIMOYTOJIBHBIX

TPEYTrOJIbHUKOB

TPUTOHOMETPHUUECKHUE (POPMYIIHI,




Ne 5

TPUTOHOMETPUUECKUMHU
(GYHKITUSMH OJTHOTO U TOTO e
OCTpOTO yIJIa.

Pewamw npsmoyroyibHbIC
TPEYTOJIbHUKHU.

Jlokazvieamn:

meopemy 0 METPUUIECKUX
COOTHOILICHUSIX B
MPSIMOYTOJILHOM TPEYTOJILHUKE,
teopemy [ludaropa;

¢opmynvl, CBA3BIBAIOIINE CUHYC,
KOCHHYC, TAHT€HC, KOTAaHT'€HC
OJIHOTO U TOTO K€ OCTPOTO yTJIa.
Bvi60oums ocHOBHOE
TPUTOHOMETPUUECKOE
TOXJECTBO U 3HAUYCHUS CUHYCA,
KOCHHYyCa, TAHTE€HCA U
KoTaHreHca i yriaoB 30°, 45°,
60°.

Ilpumenamo N3y4eHHbIE
OTpeIeSICHUs], TEOPEMBI

1 (OPMYJIbI K PELICHUIO 3a/1a4

=2 XapaKTepucTHKa ochopuplx | AaTamian | Jlara pakr | Jlomamnue
&8 Coaepixanue 3aaHHe
= 4eBHOIO KoJiu4ecTBO | BHIOB JAeATEILHOCTH YUeHHKA
S g y 4acoB (Ha ypoBHE y4eOHbIX
T = MaTepuaJa . .,
= nerdcTBHI)
KonrpossHast paborta 1 BBIPAKAIOIIUE CBA3b MEKITY




< XapaKTepucTHKa ochopuplx | AaTamian | Jlara pakr | Jlomamnue
g8 Coaepxanue 3aaHue
S B weBHOro Kosin4yecTBO | BUI0B AeSITEJIbHOCTH YUEHHKA
S 8 y 4acoB (Ha ypoBHe Y4eOHbIX
T = MaTepuaJa . .,
= nerdcTBHI)
I'naea 4
MHOTr0yrojibHUKH. 10
Iliomaas MHOTOYroJibHUKA
19 | MHOroyrojisHUKH 1 Tosacuamy, 94TO TaKOE TUIONIA/b
20 ITonarue monaan 1 gHOFOerHBHHKa'
MHOTOYTO/TBHIKA. MUCHIBATH MHOTOYTOJIBHUK, €TO
MEHTBI; BBIITYKJIbIC U
Tomans AJIEMEHTHI; YKJIbIE
HEBBIMYKJIbIE MHOTOYTOJIbHUKHU.
PsIMOYTOJIbHUKA
N3o00paxaTh U HAXOIUTh HA
21 | Ilnomans 2 PUCYHKaX MHOTOYT'OJIBHUK U €0
HapaJjjiejorpamma 3JIEMEHTBI, MHOTOYTOJIbHHUK,
22 | Ilnowams TpeyroasHuKa 2 BIIMCAHHBIN B OKPYKHOCTb, U
MHOTOYTOJIbHUK, OIMTUCAHHBIA OKOJIO
23 [Tnomane Tpanenuu OKPY/KHOCTH.
KontponbHas padorta Ne 1 Dopmynuposams:

6

onpe()eﬂesz: BIIMCAHHOT'O 1
OIMMCAaHHOI'0O MHOI'OYIr'OJIbHUKA,
momaan MHOT'OYI'OJIbHUKaA,
PAaBHOBCIIMKNX MHOI'OYI'OJIbHUKOB,
OCHOBHblE CBOUCMBA aomaan
MHOT'OYT'OJIbHHKA.

,ZZOKCZS’bl@amb.' TCOPCMEI O CYMMC
YIJIOB BBIITYKJIOTO N-yrOJIbHUKA,
Imomaan nmpsaMoOyrojibHuKa,




< XapaKTepucTHKa ochopuplx | AaTamian | Jlara pakr | Jlomamnue
g 8 Conep:xanue 3a/IaHMe
S 2 qeBHOro KoumnuecTBo | BUIOB AeSITEIbHOCTH YUCHUKA
S 8 y 4acoB (Ha ypoBHe Y4eOHbIX
T = MaTepuaJa . .,
= nerdcTBHI)
IUTOIIA/I TPEYTOJIbHUKA, TUTOIIAAN
Tpamnenuy.
Ilpumensams n3y4eHHbIE
OTIpPEICIICHNUSI, TEOPEMBI
U pOpMyIIBI K PELICHUIO 33129
IloBTOpEHUE
U cCHCTeMaTHu3alusi 6
y4e0HOr0 MaTepHuaia
VYpakHeHHS 1151 IOBTOPCHUS 5
Kypca 8 kiacca
KouTpomnwsnas padora Ne 7 1




IIpumepHoe TeMaTHYecKOe INIaHUpOBaHue. 'eomeTpus. 9 kiace
(2 yaca B Henento, Bcero 68 4acon)

< XapakrepucTuka ocnopupix | Aaramian | Jlata gakr | Jlomammee
&S Conep:xanue 3aJaHue
S 2 qeBHOro KouanuyecTBO | BUIOB 1eIT€JILHOCTH YUEHUKA
S g Y 4acoB (Ha ypoBHe y4eOHBbIX
T = MaTtepuaJa . 8
= AefCTBUIA)
I'naea 1 16
Pelrenue TpeyroibHUKOB
1 | Cunyc, Kocunyc, 2 Dopmynuposams:
TAHT€HC U KOTAHT€HC onpeoesienus. CUHYyCa,
yria ot 0 1o 180 KOCUHYCAa, TAHI'€HCa, KOTAHT'€HCa
ria ot 0 180;
Teopema KOCHHYCOB yraa ot 10 :
CB80UCMB0 CBS3U IJIUH
Teopema cuHycoB JIAArOHAJIEW U CTOPOH
Pemenue napajijiesorpamMmma.
TPEYrOJbHUKOB @OPMyJZMPOGCZmb H Pa3bsACHATD
OCHOBHOE TPUTOHOMETPUUYECKOE
5 | ®opmynbl 115 4 P p
TOXKIECTBO. Berunciagare
HaXO0XICHUS .
a 3HAYEHUE TPUTOHOMETPUUECKOMN
MJI0IAIA
Had (GYHKIIUY yTiia 10 3HAYCHUIO
TPEYTrOJbHUKA .
pey OJIHOM M3 €ro 3aJaHHbIX
KouTtponbHas pabota 1 GyHKIHMIA.
Ne 1 Dopmynuposams N 10KA3bIBaTh
TEOPEMBI: CHHYCOB, KOCUHYCOB,
CJIEACTBUS U3 TEOPEMBI
KOCUHYCOB U CUHYCOB, O




g XapakrepucTuka ocnopupix | Aaramian | Jlata gakr | Jlomammnee
S = Conepaanue KoJiM4ecTBO | BUIOB IeATeJbHOCTH Y4eHHKA 3ajaHune
z 5 4eOHOro
E 3 y 4acoB (Ha ypoBHE y4eOHBIX
) MaTepuaja . 9
= AeCTBUIA)
TUIOLIAAM OMKMCAHHOTO
MHOTOYTOJIbHUKA.
3anuceleamsv 1 NOKa3bIBATh
(bopMyIIBI TSI HAXO0XKICHUS
TUIOLIAAN TPEYTOJIbHUKA,
paJnycoB BIUCAHHOU U
OIIMCAHHOM OKPYKHOCTEH
TPEyTOoJIbHUKA.
IIpumensamo N3y4deHHBIE
OTIpe/IeNICHUs], TEOPEMBI
1 (hOpMYJIBI K PELICHUIO 3aa4
I'naea 2
IIpaBuiabHbIE 8
MHOTOYTOJIbHUKHT
6 | [IpaBuibHBIC 4 llosichsamo, 4TO Takoe LEHTP U
MHOTOYTOJIBHUKH U IIEHTPAJIBHBIN YTOJT
WX CBOMCTBA IPaBUJILHOTO MHOTOYTOJIbHHKA,
7 | M oxpyxcrocta. 3 CEKTOp U CETMEHT KpyTa.
Tnomas Kpyra Dopmynuposamsw:
onpeoeneHue MPaBUILHOTO
ﬁongoanaﬂpa%Ta 1 MHOTOYTOJIbHUKA,;
o

ceoUcmea MPaBUIBLHOTO




Howmep
naparpad

Conep:xkanue
yueOHOro
MaTepuaJa

KoanuecTrBo
4acoB

XapaKkTepuCcTUKA OCHOBHbIX
BH/IOB IeSITEIbHOCTH YYCHHKA
(Ha ypoBHE y4eOHBIX
AeCTBUIA)

JlaTa mian

Hara ¢pakr

JdomamHee
3ajJlaHue

MHOT'OYT'OJIbHUKA.
Jloxazvleamsb CBOMCTBA
IIPaBUWJIbHBIX MHOTOYT'OJIBHUKOB.
3anucvleams 1 Pa3bIACHATH
(bopMyIIBI JUTMHBI OKPY>KHOCTH,
IJIOIIA/IA KPYTa.

3anucwelieamev 1 NOKa3bIBATh
bopMyJIbl JJIMHBI TyTH,
IJIOIIAN CEKTOpa, GOPMYJIbI
JUJIS1 HAXOXKJICHUS PaJInyCOB
BIIMCAHHOM W ONMCAHHOM
OKPY>KHOCTEHN IPABUIILHOTO
MHOT'OYTOJIbHUKA.

Cmpoums ¢ TOMOIIBIO LIUPKYJIIS
Y JIMHEHKH TIPaBUIIbHBIE
TPEYTOJIbHUK,
YETBIPEXYTOJIbHUK,
IECTUYTOJIbHUK.

Ilpumensams N3y4eHHbIE
ONIPENECIICHUS, TEOPEMBI

1 GOpMYJIbI K pEHICHUIO 3a/1a4

I'naga 3
JdexapToBbI

11




6= XapakrepucTuka ocnopupix | Aaramian | Jlata gakr | Jlomammnee
&8 Conep:xanue 3ajaHue
S £ qeGHOro KosmuecTBo | BUI0OB 1eSITEIbHOCTH YUEHHKA
S 8 y JacoB (Ha ypoBHe y4eOHBIX
T = MaTepuaJa . 8
= AeCTBUIA)
KOOPAMHATHI HA MJI0CKOCTH
8 | PaccrosiHue mexnay 3 Onucwviéams NPSIMOYTOJIbHYIO
JIBYMST TOUKaMHU C CUCTEMY KOOpIHMHAT.
3aJIaHHBIMH Dopmynruposams. ONpeieIiCHNE
KOOP/IMHATAMHU. ypaBHEHUs QUTYPHI,
Koopaunatser HEOO0XOAMMOE U IOCTATOYHOE
CepeNHbI OTpE3Ka YCIIOBUS MApaJUICIbHOCTH ABYX
9 | YpaBueHuedurypsl. 3 gp AMBIX.
VpaBHeHme anucvléams U 10Ka3bIBATh
OKPYKHOCTH (OpMyIIBI PACCTOSIHUS MEXKIY
JBYMST TOUKaMH, KOOPJUHAT
10 | YpaBHeHue npsmon 2 CepeIHbI OTPE3Ka.
11 | YriaoBoii 2 Buvisooums ypaBHeHUe
K09 GUIIEHT OKpPY>KHOCTH, 00111ee ypaBHEHHE
pAMOii MPSIMOM, YpAaBHEHUE MIPSMOIL C
TJIOBBIM KO3 (HUITHEHTOM.
KonTtponsHaspabora 1 Y bd
No 3 /lokazvieams HEOOXOIUMOE U

JOCTaTOYHOE YCIIOBHE
napauleIbHOCTU ABYX MPSMBIX.
Ilpumensamo N3y4eHHbBIE
OTpe/iesICHuUs], TEOPEMBbI

1 GOPMYJIBI K PEIICHUIO 3a/1a4




=2 XapakrepucTuka ocnopupix | Aaramian | Jlata gakr | Jlomammnee
& g Conep:xkanue 3aJlaHHue
= qeOHOLO KosmuecTBo | BUI0OB 1eSITEIbHOCTH YUEHHKA
S 8 y JacoB (Ha ypoBHe y4eOHBIX
T = MaTepuaJa . 8
= AeCTBUIA)
I'naea 4 12
BexkTopbl
12 | [lonsarue BeKTOpa 2 Onucviéams NOHATHS
13 | Koopmumatsisextopa BEKTOPHBIX U CKaJISIPHBIX
BeMUrH. MITrocTpupoBaTh
14 | Cnoxenue n 2 MOHSTHE BEKTOPA.
15 | YMHOXEHHUE BEKTOpa 3 onpeoeiienus: MOIYIIs BEKTOPA,
HA YUCIIO KOJUTHHEAPHBIX BEKTOPOB,
aBHBIX BEKTOPOB, KOOPJAUHAT
16 | CxamsapHoe 3 P POB, KOOp
OVABCTCHIC BEKTOpPAa, CyMMBI BEKTOPOB,
BEKTO 0]];[ Pa3HOCTH BEKTOPOB,
p IPOTUBOIOJIOXHBIX BEKTOPOB,
KonrponsHasipaboTa 1 YMHOKEHHUS BEKTOPA Ha YHCIIO,
Ne 4 CKaJISIPHOTO MPOU3BEICHHUS

BEKTOPOB;
C680UCMBEa: PaBHBIX BEKTOPOB,
KOOPAWHAT PaBHBIX BEKTOPOB,
CJIO’KEHUSI BEKTOPOB, KOOPJAUHAT
BEKTOpAa CYMMBI U BEKTOpa
Pa3HOCTH IBYX BEKTOPOB,
KOJUIMHEAPHBIX BEKTOPOB,
YMHOXEHHUSI BEKTOpa Ha YUCJIO,




Howmep
naparpad

Conep:xkanue
yueOHOro
MaTepuaJa

KoanuecTrBo
4acoB

XapaKkTepuCcTUKA OCHOBHbIX
BH/IOB IeSITEIbHOCTH YYCHHKA
(Ha ypoBHE y4eOHBIX
AeCTBUIA)

JlaTa mian

Hara ¢pakr

JdomamHee
3ajJlaHue

CKaJIIPHOTO TPOU3BEACHUS ABYX
BEKTOPOB, MEPIECHIUKYIISIPHBIX
BEKTOPOB.

/Jloka3zvieamsb TEOPEMBIL: O
HAXOXKJEHUU KOOPUHAT
BEKTOpPa, O KOOPJIMHATAX CyMMBbI
U Pa3HOCTH BEKTOPOB, 00
YCIIOBUH KOJUTMHEAPHOCTH JABYX
BEKTOPOB, O HAXOXKICHUHU
CKaJIIPHOTO TIPOU3BEICHHS IBYX
BEKTOPOB, 00 yCJIOBUU
MePIEHINKYISIPHOCTH.
Haxooumwb KOCUHYC yria MexXay
JIBYMSI BEKTOpPaMHU.

Ilpumensams N3y4eHHbIE
onpeeeHus, TEOPEMBI

1 GOpMYJIBI K PEHICHUIO 3a/1a4

I'naga 5
I'eomerpuyeckue
npeodpa3zoBaHus

13

17

JIBrxeHue
(mepemMernieHue)

1Ipu6ooums ipuMepbl
npeoOpazoBanus puryp.
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e s Conep:xanue 3ajaHmne
S £ qeGHOIo KoumnuyecTBO | BUIOB JAeAITEILHOCTH YUCHUKA
S 8 y 4acoB (Ha ypoBHE y4eOHBIX
T = MaTepuaJa . 8

= AeCTBUIA)

burypsi. OnuckIBaTh peoOpa3zoBaHus
[TapannenbHbIN buryp: napajieIbHbIN TIepeHocC,
MIEPEHOC 0CEBasi CAMMETpPHS,

18 | Ocepas u 4 LEHTpaJbHasi CAMMETPUS, )
HeHTpaTbHAS I;)BOpOT, TrOMOTETHS, IOJIO0HE.
cummerpuu. [loBopor OpMYIUpOEANNb.

onpeoenenus. NBUKEHUS,

19 |T'omorerus.Ilonobue 4 PaBHBIX (HUIYp; TOUCK,
duryp CHUMMETPUYHBIX OTHOCUTEIBHO
KOHTpOJILHaﬂpa60Ta 1 HpHMOﬁ; TOYCK, CUMMCTPHYIHBIX
Ne 5 OTHOCUTEJIBHO TOUYKHU; (PUTYPHI,

HMMEIOLIEN OCh CHMMETPHH;
burypsl, UMerOIIEH EHTP
CUMMETPUH; TTOJ0OHBIX (UTYD;
ceolicmea: IBKCHMUS,
IapajiyIeJIbHOrO IIEPEeHoca,
OCEBOM CUMMETPUH,
LEHTPAIBHON CUMMETPHUH,
II0BOPOTAa, TOMOTETHH.
/loxa3zvlieamb TEOPEMBI: O
CBOMCTBAX MapajjIeIIbHOTO
IIepeHoca, OCEBOM CUMMETPHH,
LEHTPAIIbHOM CUMMETPHH,




g XapakrepucTuka ocnopupix | Aaramian | Jlata gakr | Jlomammnee
S = Conepaanue KoJiM4ecTBO | BUIOB IeATeJbHOCTH Y4eHHKA 3ajaHune
s 5 4eGHOr0
E 3 y 4acoB (Ha ypoBHE y4eOHBIX
) MaTepuaJa . N
= AeCTBUIA)
IOBOPOTa, TOMOTETHH, 00
OTHOIICHUH TUTOIIa IeH
N0TOOHBIX TPEYTOJIBHUKOB.
IIpumensimos U3y4yeHHBIC
OTIpe/ICIICHUS], TEOPEMBI
1 (GOPMYJIBI K PEIICHHIO 3a/1a4
IToBTOpEHME
U CHCTEeMAaTH3ALUSA 8
y4eOHOro MarepuaJa
YnpaxHeHus s 7
MOBTOPEHMS Kypca 9 kiacca
Kontponbshaspabora Ne 6 1




PexoMeH1anum no ocHaIIeHUI0 y4eOHOro mpouecca

OcHamenue  mporecca  OOydeHHMST ~ MaTeMaTHKe  OOeCredmBaeTCs
OMOIMOTEYHBIM (POHOM, TMEYATHBIMH TMOCOOUAMH, a TaKkKe HH(OPMALUOHHO-
KOMMYHHUKaTUBHBIMU CpelCTBaMH, HKpPaHHO-3BYKOBBIMHU npubopamy,
TEXHUYECKUMHU CpEACTBAMH OOy4YeHHUs, Y4eOHO-IPAaKTUYECKUM U  y4eOHO-

J1a00paTOPHBIM 000PYI0BAaHUEM.

bubanoreunsnlii poujg

HopmaTuBHbIE JOKYMEHTBI

1. denepanbHbIll TOCYAAPCTBEHHBIA 00pa30BaTENbHbIA CTAHAAPT OCHOBHOIO
o011iero oOpa3oBaHusl.

2. IlpumepHbIe TporpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus. MareMaTuka.
(Cranmaptel BrOporo nokosieHus). — M.: [IpocBemenue. 2010.

3. ®opMHpOBaHUE YHUBEPCATIBHBIX YUEOHBIX JI€WCTBUI B OCHOBHOW IIKOJIE.
Cuctema 3amanuii / A. I'. Acmonos, O. A. KapabanoBa. — M.: IIpocBerienue.
2010.

Y4e0HO — MeTOAUYECKHUH KOMILIEKT

1. T'eomerpusi: 7 kmacc: y4eOHHMK i ydamuxcsi o01eo0pa3oBaTenbHbIX
yupexaeHuit/ A.I'. Mepsnsik, B.b. [Tononckuii, M.C. SAxup. — M. :Benrana-I'pad,
2012.

2. T'eomerpus: 7 kiacc: OUOAKTUYECKHE MaTepuaibl: COOpHUK 3aaad M
KOHTpoJibHbIX pabotr/ A.I'. Mepsnak, B.b. ITlononckuit, M.C. Axup. — M.
:Benrana-I"pad, 2013.

3. Teomerpusi: 7 wnacc: paboume terpamu Nel,2/ A.I'. Mep3msik, B.b.
[Tonouckwuii, M.C. Axup. — M. :Benrana-I'pad, 2013.

4. T'eometpus: 7 kiacc: Meroauueckoe nocodue/ E.B. byuko, A.I'. Mep3isik,

B.b. ITononckuii, M.C. Sxup. — M. :Benrtana-I'pad, 2013.



5. T'eometpusi: 8 kiacc: y4eOHHMK ISl ydamuxcsi 001eoOpa3oBaTelbHbIX
yupexnenuit/ A.I'. Mepansik, B.b. [Tononckuit, M.C. fAxup. — M. :Benrana-I'pad,
2013.

6. T'eomerpusi: 8§ Kiacc: AUJAKTUYECKUE MaTepHalbl: COOPHUK 3a7ad |
KOHTpOJbHBIX pabor / A.I'. Mep3nsak, B.b. Ilononckuit, M.C. Sxup. — M.
:Benrtana-I'pad, 2013.

7. Teomerpus: 8 kmacc: paboume terpamu Nel,2/ A.I'. Mep3msik, B.b.
[Tomouckwmii, M.C. Axup. — M. :Benrana-I'pad, 2013.

8. Teomerpus: 8 wiacc: meromuueckoe mnocooue/ E.B. Bymko, A.T.
Mepaisik, B.B. Ionouckuii, M.C. Skup. — M. :Benrana-I'pad, 2013.

9. T'eometpusi: 9 knacc: y4eOHUK Ui ydaniuxcs oOuieo0pa3oBaTeIbHBIX
yupexaenuit/ A.I'. Mep3snsk, B.b. [Tononckuii, M.C. Axup. — M. :Benrana-I'pad.
(I'oToButcs k Beimycky B 2014 1.)

10. T'eomerpusi: 9 kiacc : OUAAKTUYECKUE MaTepuUalbl: COOPHUK 3ajad U
KOHTpoJbHbIX pabotr/ A.I'. Mepsmak, B.b. ITlomonckuit, M.C. Sxup. — M.
:Benrana-I"pad. (I'otoBuTcs K Bbimycky B 2014 1.)

11. T'eomerpusi: 9 knacc: pabouue terpamu Ne 1, 2/ A.I'. Mepsnsk, B.b.
[Tonouckuii, M.C. Axup. — M. :Benrana-I'pad. (I'oroBuTcs k BbilycKy B 2014 T.)

12. Teomerpus: 9 xmacc: meroamyeckoe mocooue/E.B. bymnko, A.T.
Mep3nsk, B.b. Ilononckuii, M.C. Skup. — M. :Benrana-I'pad. (I'oToBuTCcs K
BBITTYCKY B 2014 T.)

Cnpagounvie nocoous, HAyuYHO — NONYJIAPHASA
U ucmopuuecKkasn iumepamypa
1. AraxanoB H.X., [Togmunckuit O.K. MaTtemartuka: pallOHHbIE OJIUMITUABI :6-
11 xnaccel. — M.: TIpocBemenue, 1990.
2. T'aBpuiioBa T./l. 3anumarenbHas matematuka:5-11 kmaccel. — Bonrorpan:
Vuurens, 2008.
3. JleBurac I'.I'. Hectanmaptaeie 3anaun nmo matematuke.- M.: Unekca, 2007.

4. Exumona M.A, Kykun I'.I1. 3anauu Ha paspezanue. — M.: MITHMO,2002



5. epmau C.C., Ilepnu b.C. Ctpanupl pyccKoil ICTOPUU Ha YPOKax
marematuku. — M. : [lenaroruka-IIpecc,1994.

6. [Muuyrun JI.®. 3a ctanunamu yuyeOHuka anredpsl. — M.: [IpocBemienue,
2010.

7. Tlowa JIx. Kak pemats 3agauy? — M.: [IpocBemienne,1975.

8. IIpouszsonos B.B. 3agauu Ha Beipoct. — M. : MHUPOC, 1995.

9. [Mapeirun.N.®., Epranxuesa JI.H. Harnsnnas reomerpus. — M.
:MHPOC,1995.

10.®DapkoB A.B. Marematndeckue oauMIua bl B mkose : 5-11 kmaccel. M.:
Aiipuc-IIpecc, 2005.

11.Oumuknonenus mid aerei. T.11 : Marematuka. — M.: ABanra+,2003.

12.http://www.kuant.info/ Haydno — monysisipHbIii (U3MKO-MaTeMaTHYECKUI

KypHaJI 4JIs1 IIKOJIBHUKOB U CTYACHTOB «KBaHTY.

I1. IleyaTHbIe OCOOUS
1. Tabnuipl o reoMeTpun Jyist 7— 9 KIaccos.
2. IlopTpeTsl BbIIAIOIUXCS ASATENICH MATEMATUKH.
11 Texnnueckue cpeacTBa 00y4eHus
1. KommbioTep.
2. MynpTrMeIManpoeKTop.
3. DkpaH (Ha mTaTUBE WIK HABECHOM).
4. laTepakTUBHAS TOCKA.
V1. YueOHo-nipakTHYecKasi M y4yeOHO-1a00paTOpHOEe 000py10BaHNe
1. Jlocka MarHuTHAasi C KOOPAMHATHON CETKOM.
2. Habop reomerpudeckux ¢Guryp ( A€MOHCTPAIIMOHHBINA U pa3aTOYHBI).
3. Habop reomerpuueckux Tei( 1eMOHCTPAIIMOHHBIN U pa31aTOYHbBIN).
2. KoMIuiekT uepTEXHBIX HHCTPYMEHTOB (KJIACCHBIX M Pa3IaTOYHBIX): JIMHEHUKA,

TpaHcnopTup, yroasuuk (30°, 60°), yronpuuk (45°, 45°), upKyib.
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