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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O KYPCA "I'EOMETPUA"

PaGouas mporpamma o yue6Homy kypcey "['eomerpus" mist oOyuaromuxcs 7-9 kimaccoB papaboTaHa Ha
ocHoBe DenepaabHOro roCy1apCcTBEHHOT0 00pa30BaTENILHOTO CTaHIApTa OCHOBHOTO 0011er0 00pa3oBaHus C
y4€TOM M COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, IPEIBABIIEMBIX K MATEMaTHUYECKOMY 00pa30BaHUIO, U
TPaIUIMiA POCCHIICKOTO 00pa30BaHus, KOTOPbIE 00ECIIEYMBAIOT OBJIAJICHUE KIIOYEBBIMH KOMIIETEHIMSIMH,
COCTABJISIOLIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUsI M CaMOPa3BUTHS, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TI03HABATEIILHOTO PAa3BUTHA 00yJaromuxcs. B mporpamMMe ydteHsl uaeu
1 nonoxkeHust KoHrenmuu pa3Butusi MaTeMaTudeckoro oopasosanus B Poccuiickoit denepanuu. B amoxy
U poBoii TpaHCPOPMALIUHU BCEX Cep UeIOBEUECKON NesITETLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0€3 0a30BOI MaTeEMaTU4YECKON MOATOTOBKU. YK€ B IIIKOJIE MAaTEMAaTHUKa CITYKUT
OIIOPHBIM IPEAMETOM ISl U3YYSHHSI CMEKHBIX JUCIUIUINH, a TIOCJIE IIKOJIbI pealbHOH HEOOXOTUMOCTHIO
CTaHOBHTCS HETPEPHIBHOE 00pa30BaHKe, YTO TPEOYeT MOTHOLEHHOU 06a30B0ii 00111e00pa30BaTeNbHOM

IIOATOTOBKH, B TOM YHCJIC 1 MaTeMaTHIECCKOM.

3710 00YCIOBICHO TEM, YTO B HAIIW JHU PACTET YUCIO MPodeccuii, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IaCTIX, U JaKe B
ryMaHMTapHbIX cepax. Takum o0pa3oM, Kpyr MKOJIbHUKOB, 151 KOTOPBIX MaTeMAaTHKa MOXET CTaTh
3HaYMMBbIM MIPEIMETOM, PACLIUPSACTCS.

[IpakTrueckast moJIe3HOCTh MAaTEMaTUKHU 00YCIIOBJICHA TEM, UTO €€ MPEAMETOM SIBIISIOTCS
(byHIaMeHTalIbHBIE CTPYKTYPBHI HAIIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEUINNX, YCBAMBAEMBIX B HEMOCPEJCTBEHHOM OTIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAYYHBIX U MPUKIATHBIX UIEH. be3 KOHKPETHBIX MATEMAaTUUYECKUX 3HAHUN 3aTPYIHEHO [IOHUMAaHHUE
MPUHIIMIIOB YCTPOMCTBA U UCTIOJIb30BAHUSI COBPEMEHHON TEXHUKH, BOCIIPUATHE U UHTEPIPETALIHS
pa3zHoO00pa3HON COMATBHOM, YKOHOMUYECKOU, MOMTUTHYECKON nH(popMaIuu, ManodhdexTuBHa
MMOBCEJHEBHAS PAKTHUYECKAS IEATEIbHOCTh. KaXX1oMy 4eIOBEKY B CBOEH KM3HU MPUXOIUTCS BBITOJIHATH
PacuéThl U COCTABISATH ANTOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUYECKUMU TpUEMaMu
T€OMETPUUYECKUX M3MEPEHHI U MIOCTPOCHHM, YNTATh HH(OPMAIUIO, TIPEACTABICHHYIO B BUE TA0JIHII,
auarpamm U rpaukoB, )KUTh B YCIOBUAX HEONPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy9aiiHbIX COOBITHIA.

OHOBpEMEHHO C pacuipeHreM chep IpUMEeHeHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Beé Ooiee
BaYKHBIM CTAHOBUTCS MaTEMaTUUYECKUI CTUJIb MBIIIJICHUS, POSBISIONINIICS B ONPEEIEHHBIX YMCTBEHHbIX
HaBbIKax. B mpornecce n3ydeHnss MaTeMaTUKH B apCEHAI IPUEMOB M METOJIOB MBIIIJICHUS YEJIOBEKA
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKIMS U AeAyKIUs, 0000IeHHe U KOHKPETH3AIs, aHATIN3 U
CUHTE3, KJ1accuduKalus U cuctemMarusanus, abctparupoanue 1 anajaorusi. OObeKThl MaTeMaTHYECKUX
YMO3aKJIFOUEHH, PaBWJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX ITOCTPOEHUH,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUS (OPMYIUPOBATH, 0OOCHOBBIBATh U JJOKA3bIBATh CYKJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTHYECKOE MbIIITIEHHE. Benyiias poss npuHaaiexUT MaTeMaTHKe U B OPMUPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTBI MBIIIJICHUS M BOCIUTAHUY YMEHHUM IEHCTBOBATH 110 3aJaHHBIM aJIFOPUTMaM,
COBEpPILICHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mpolecce pemenus 3a1a4 — OCHOBOW y4eOHOM
JESATEIIBHOCTH Ha ypOKaxX MaTEMaTHUKU — Pa3BUBAIOTCS TAKXKE TBOPYECKAs U MIPHUKIIAIHAS CTOPOHBI
MBILLIICHHUS.

OOyueHne MaTeMaTHKe Ja&T BO3MOXXHOCTh Pa3BUBATh y 00YJaIOMINXCS TOYHYIO, PAIIHOHATIBHYIO U
nH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXOIAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CpEICTBa AJIs BRIPQKEHHS CY)KICHUN M HATJIAIHOTO UX TPE/ICTABICHUSI.

Heo0xoauMbpIM KOMIIOHEHTOM 001N KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00111ee 3HaKOMCTBO



C METO/IaMH MTO3HAHUS ICHCTBUTEIILHOCTH, TIPECTABICHHE O IPEAMETE M METOAaX MAaTeMAaTHKH, UX OTINIUHA
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MAaTEeMaTUKH IS
peleHHs HayYHBIX U MPUKIaIHBIX 3a1a4. Takum 00pa3oM, MaTeMaTudeckoe 00pa3oBaHNe BHOCUT CBOM
BKJIa/1 B POpMHUpPOBaHKE OOILEH KYIbTYpPhI YeIOBEKA.

I/I3yquI/Ie MaTEMAaTHUKHU TaKXE CHOCO6CTByeT OCTCTUYCCKOMY BOCIIMTAHUIO YE€JIOBEKA, IOHMMAaHHUIO
KpaCOThI 1 U3AIICCTBA MATCMATUYCCKUX paccyxc):[eHHﬁ, BOCIIPHUATUIO TCOMETPHUICCKUX (I)OpM, YCBOCHHUIO
nacu CUMMCTpPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MareMaTHKy yXe 3aTeM Y4UTh HaJ0, YTO OHA YM B MOPSAIOK MPUBOAUTY, — MHCAJT BEJIUKUI PYCCKHIA
yaeHbli Muxaunn BacunbeBud JIoMoHOCOB. M1 B 3TOM COCTOMT OlHA M3 IBYX IIeJIeld 00yUCHHUS TEOMETPUHU KaK
COCTABHOM YacTH MaTEMAaTHUKH B IIKOJIE. DTOU LIEJIU COOTBETCTBYET JOKa3aTelbHAas JIMHUS MPETOJaBaHus
reomerpun. Crenys IpeacTaBICHHON paboueil mporpaMme, HAUMHAS ¢ CEABMOI0 KJlacca Ha ypoKax
T€OMETPUHU 00YHAIOUNCS YUUTCS POBOAUTH JOKAa3aTEIbHbIC PACCYKICHHS, CTPOUTH JIOTHYECKUE
YMO3aKJIIOUEHHs, JOKAa3bIBaTh UCTUHHBIC YTBEPHKJICHUS U CTPOUTH KOHTP MPUMEPHI K JTOKHBIM, IPOBOJAUTH
PacCyXJICHHS OT «IIPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (hOPMYIUPOBATH OOpaTHBIC
YTBEpXKACHUS. Y YSHUK, OBJIAJIEBUINI HCKYCCTBOM PacCyKIaTh, OyIeT MPUMEHSTh €ro U B OKpY>Karolei
KU3HHU.

Kaxk nucan reomerp u neparor Urops ®enoposud Ilapeiruy, «mroapMu, TOHUMAOIIAMHU, YTO TAKOE
JI0Ka3aTeNIbCTBO, TPYJHO U AK€ HEBO3MOKHO MAHUITYJIMPOBATh». M B 3TOM COCTOUT Ba)XHOE
BOCIIUTATEJIbHOE 3HAYCHUE U3YYCHUS T€OMETPUH, IIPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTUYECKON
mkoJje. BMecte ¢ TeM aBTOpBI MpOrpaMMBbl IPEAOCTEPETAIOT YUUTENS OT U3IHUIIHET0 popMaIn3mMa, 0cOOEHHO
B OTHOIIICHWH Hadaja U OCHOBaHMUM reometpun. Opaniy3ckuii marematuk JKan /[peJOHHE 10 ’TOMY IOBOY
BbICKa3aJics Tak: «UTo KacaeTcs 1eIMKaTHOM MpoOaeMbl BBEIEHUS «aKCHOM», TO MHE Ka)KeTcs, 4TO Ha
MEPBBIX MOpax HYKHO BOOOIIE N30eraTb NPOM3HOCUTH caMo 3TO0 c0BO. C APYyroil ke CTOPOHBI, HE CIETYET
yIyCKaTh HU OJJHOM BO3MOXKHOCTH J1aBaTh MPUMEPHI JJIOTMYECKHUX 3aKII0UEHHH, KOTOpbIe Ky/a B O0bIIeiH
Mepe, 4eM HJIesl aKCHOM, SBJISIFOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEIIIMU MATEMaTH4YECKOTO

MBIIJIICHUA)).

Bropoii 1enbro n3y4eHns TeOMETPUU SABISETCS UCIIOIb30BaHNUE €€ KAK HHCTPYMEHTA IIPU PELICHUH KaK
MaTeMaTHYECKUX, TaK U MPaKTUYECKUX 3aJ1a4, BCTPEUYAIOUINXCS B peaibHOM Ku3HU. OKOHUMBIINHI KypC
Tre€OMETPUHU LIKOJIbHUK JTOJIKEH OBITh B COCTOSIHUU OIPENETUTh T€OMETPUUECKYI0 (QUTypy, OUCATh CIOBaMU
JaHHBINA 4epPTEX WM PUCYHOK, HAMTH TUIOLIA/Ib 3eMEJIbHOTO Y4acTKa, PACCUYUTaTh HEOOXOIUMYIO ITTUHY
OIITOBOJIOKOHHOTO Ka0eJst Uiu TpedyeMble pa3Mephl Tapaxka i aBTOMOOWIs. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIINTENIbHAS JINHAS B U3YYEHUH T€OMETPHH B IIKOJIE. JlaHHAS IpaKTUYECKast IMHUS SBIISIETCS HE MEHEe
BaXkHOM, yeM rnepBasi. Emé IlnaTon npennuceiBai, 4todsl «rpaxaane [IpekpacHoro ropojia H1 B KoeM
cllydae He OCTaBJIsUIM F€OMETPHIO, Be/lb HEMAJIIOBAXXHO Jjake MOO0UHOE €€ MPUMEHEHHE — B BOEHHOM JIeJie
7ia, BIIPOYEM, M BO BCEX HayKax — JUIsl JIyUIIero UX YCBOEHUS: Mbl BEJlb 3HAaeM, Kakas OeCKOHEeUHasi pa3HHIla
CYILLIECTBYET MEXY YEIOBEKOM IPUYACTHBIM K T€OMETPUN U HENTPUYACTHBIMY. [{J11 TOr0 yUUTENIO
peKOMeHIyeTcsl MoAOUpaTh 331a4 MPAKTUYECKOT0 XapaKkTepa il pacCMaTPUBAEMbIX TEM, YUUTh JeTel
CTPOUTHh MATEMAaTUYECKUE MOJCIIN PEATIbHBIX )KU3HCHHBIX CUTYALUN, IPOBOJANUTH BEIYHACIICHHS U OLICHUBATD
aICKBaTHOCTB IIOJy4EHHOT0 pe3yibrara. KpaliHe BaXHO NOMYEPKUBATh CBSI3U T€OMETPUN C IPYTUMHU
peJMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh ONPEAEICHUs T€OMETPUUECKUX QUTYp U TOHSTHH,
JI€MOHCTPUPOBATh IPUMEHEHNE MOTY4YEHHBIX YMEHUHN B QU3UKE U TEXHUKE. DTU CBSI3U HauboJee pKo
BHJHBI B TeMax «BekTopb», « [ pUroHoMeTprudecKre COOTHOIIEHUD», «Meton koopanHaT» n «Teopema
[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CormacHo yueOHOMY IU1aHy B 7—9 Kiaccax u3ydaercs yaeOHbIH Kypc «I'eoMeTpus», KOTOPBIN BKIIOYAET
CIIeAYIOIINE OCHOBHBIE pa3ziesbl coaepkanus: «I'eomerpuueckue GUrypsl 1 ux cBoiicTBay, «M3mepenue
reOMETPUUYECKUX BEJINYMHY, a TAKKE «/]eKkapToBbI KOOPAMHATHI HA IIIOCKOCTHY, «BekToph», «JIBuXkeHU
wiockoctu» U «lIpeoOpa3oBanust mogooHs».

Y4eOHbIH M1aH MpeIycMaTpUBACT U3yUYEeHUE TeOMETPUH Ha a30BOM YPOBHE, HCXOJIS U3 HE MEHee 68
y4eOHBIX 4acOB B YU€OHOM roJy, BCETo 3a TpU roaa o0yueHuss — He MeHee 204 yacos.



COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPHUA"

7 KJIACC

HauanbHble noHsATHS reoMeTpuu. Touka, mpsimasi, OTpe3oK, Jdyd. Yroia. Bunasl yrinos. Beprukanshbie u
cMeXHbIe yriibl. buccekrpuca yria. JlIomanasi, MHOroyroyibHUK. [lapajienbHOCTh U IEPIEHIUKYISPHOCTD
MPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIC CBOMCTBA OCEBOM CUMMETPHUU. [IpuMepsl CHMMETPUHN B OKPYIKAIOIIIEM
MHpe.

OCHOBHBIE TIOCTPOCHUSI C TTIOMOIIBIO IUPKYJIS U THHEHKH. TpeyronbHUK. BeicoTa, Meuana, OuccekTpuca,
HX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa U MPU3HAKK PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa TPEYTOIbHUKOB.

CBoiicTBa ¥ NPU3HAKH MMAPALIEIbHBIX NPsAMbIX. CyMMa YIJIOB TpEyroibHUKA. BHelIHNE yriibl
TpPEYroJbHUKA.

HpHMOYFOHBHBIﬁ TPEYrOJIbHUK. CBoiicTBO MCUAHBI NPAMOYT'OJIbHOI'O TPECYI'OJIbHUKA, HpOBeHéHHOﬁ K

runorenyse. [Ipu3Haku paBeHCTBA IPSAMOYTOJIbHBIX TPEYTOJIBHUKOB. IIpAMOYTroIbHBIN TPEYTOJBHUK C YIJIOM
B 30°.

HepaBeHncTBa B reOMeTpuM: HEPABEHCTBO TPEYIOJBHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TEOpeEMa O
OosbiieM yriie ¥ OoJbIIeH CTOPOHE TPEeyroibHuKa. [leprneHanKymnsap 1 HaKJIOHHas.

['eomeTprueckoe MecTo Touek. buccekTpuca yriia u cepeJMHHbIN NEPIEHINKYIIAP K OTPE3KY Kak
r€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJia U TUaMeTp, UX cBoiicTBa. B3auMHoe pacnonoxeHne OKpy>KHOCTH U PSIMOH.

KacarennHas u CCKYylIas K OKPY>XHOCTH. Opr}KHOCTI), BIIMCaHHAs B yroJi. Bnmcannas u onncanHas
OKPYKHOCTH TPCYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. IlapamienorpaMM, ero npus3Haku 1 cBoicTBa. YacTHbIE ciaydyau napauienorpaMMoB
(mpsAMOYTOJIBHUK, POMO, KBa/IpaT), X NMPU3HAKU U cBoWcTBa. Tpanenus, paBHOOOKas Tpaneius, e€ cBoiicTBa
u npusHaku. [IpsMoyronpHas Tpanenus.

Meron ynBoenust Meauansl. LlentpansHad cummerpus. Teopema Paneca u TeopeMa 0 MPONOPLIMOHAIBHBIX
OTpe3Kax.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. L{eHTp Macc TpeyrosibHUKa.

[Tonobue TpeyronbHUKOB, Ko uuneHnt nonodus. [lpusnaku nonodus TpeyronbHUkoB. [Ipumenenue
0/100US MPH PEIICHUH MPAKTUYECKHUX 3a/1a4.

CroiicTBa 1uiomnaaei reomerpudeckux Guryp. opmyssl s TUIOMIAAN TPEYTOJIbHUKA, TapauieiorpaMMma,
pomOa u Tpanernuu. OTHOIIEHUE TIOIAAeH MOJOOHBIX QUTYD.

Brruncnenue mioniaaeil TpeyroJibHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTo Oymare.

Teopema [Iudaropa. I[lpumenenne Teopemsl [Tudaropa npu permeHun npakTHUECKUX 3ajad.

CuHyc, KOCHHYC, TAHT'€HC OCTPOT0O yIjla MPsSIMOYTOJbHOTO TPEYrojabHuKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. Tpuronomerpuueckue GyHkIuu yrios B 30°, 45° u 60°.

Brniucannbie U LIEHTpaIbHBIE YIJIbl, YTOJI MEXAY KacaTeIbHOW M XOPAOU. YTIIbI MEXIY XOpAaMU U
CEeKyIIMMU. BrincaHHbIe U ONMCaHHBIE YETBIPEXYTOJIbHUKHA. B3aMHOE pPaclOI0KEeHHUE IBYX OKPYKHOCTEH.
Kacanwne okpysxnocreil. O01mue kacaTenbHbIe K JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI
IIPUBEACHHUS.



Pemienue TpeyronbHUKOB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. PerieHne npakTuyecKux 3a1ad ¢
HCIOJIb30BaHNEM TEOPEMbl KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue momoodusi. [1og001e COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3IKOB XOP/I, TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOpPEMa O
KBaJpaTe KacaTeJIbHOM.

BexTop, 1rHa (Mo1yJib) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPHI, IPOTUBOIIOIO0KHO HAIIPaBJIIEHHbIE BEKTOPBI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEpallii HaJl BEKTOpaMu. Pa3iioxkeHne BeKTopa 1o 1ByM
HEeKoJUTMHeapHbIM BekTopaM. Koopannatel BekTopa. CkansipHoe NPOoU3BeACHUE BEKTOPOB, TPUMEHEHUE AJIs
HAXOXJICHUS JUIUH U YTJIOB.

JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH. Y PaBHEHUS MPSMOM U OKPY>KHOCTH B KOOPJAUHATAX, IEpeceUeHHe
OKPY>KHOCTEH U MpsMBIX. MeTo/1 KOOpJIMHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTONIBHUKH. [TMHA OKpYKHOCTH. [ pagycHas u paguaHHas Mepa yria, BEIYUCICHUE
JUIMH 1yT OKpy>kKHOCTel. Ilnomane kpyra, ceKkTropa, CErMEHTa.

JIBI>KEHUS IIJIOCKOCTH ¥ BHYTPEHHHE CUMMETpHUH GUTyp (31eMeHTapHbIe peacTaBienus). [lapamienbHbrii
nepenoc. [IoBopor.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoenne yaeOHOTO Kypca «I'eoMeTpus» JTOKHO 00eCTIeYnBaTh JOCTHKCHHE HA YPOBHE OCHOBHOTO
o01iero 00pa3oBaHus CIEIYIOMINUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MPOTrpaMMbl yueOHOTro Kypca «I eoMeTpusi» XapaKTepu3yroTCs:

I[MaTpuoTHyeckoe BOCIUTAHHE:

MPOSIBJICHUEM MHTEPEca K MPOLUIOMY M HACTOAILLIEMY POCCUMCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIIICHHUEM
K TOCTHXKEHHUSM POCCHICKIX MAaTEMAaTHUKOB M POCCUHUCKON MaTeMaTUYECKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX
JOCTUKEHHM B IPYTUX HayKax U MPUKIAAHBIX chepax.

I'paskianckoe U 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00sI3aHHOCTEH TpakJaHUHA U peali3allii ero Ipas, MPEICTABICHUEM O
MaTEMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP, BICHUI, IPOLIETYP IPaskJaHCKOTO
obmiecTBa (BEIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTBIO K 00CYKICHUIO STUYECKHUX MTPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKU, OCO3HAHUEM BaKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB
B JICSTENILHOCTH Y4EHOTO.

Tpynosoe BocnuTaHue:

YCTaHOBKOM Ha aKTUBHOE y4acCTHE B PELICHUM MTPAKTUUYECKUX 3a/1a4 MATEMaTUYECKONW HAIIPABJIEHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 00pa30BaHUs Ha IPOTSHKEHUU BCEH KM3HU [l YCIEIIHON
npo¢eCCHOHATLHOMN IeATENHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHUH;

OCO3HaHHBIM BBIOOPOM U OCTPOSHUEM MHIUBUAYATbHON TPACKTOPUH 00pa30BaHUs M KU3HEHHBIX IJIAHOB
C Y4E€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN.

IcTeTnYecKoe BOCIUTAHHUE:!
CIIOCOOHOCTBIO K AMOIIMOHAITBHOMY U 3CTETUYCCKOMY BOCTIPUSATHIO MAaTEMATHYECKUX O0BEKTOB, 3a/1a4,
peuIeHu!, pacCykAeHNI; YMEHHUIO BUJIETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTl/I HAYYHOI'0 MO3HAHUA:

OpI/IeHTaI_II/IeI\/'I B ACATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTIX pa3BHUTHUA YCJIOBCKA, MIPUPOIbI U O6HI€CTBa, IMOHMMAaHHEM MaTeMaTHIEeCKOI HAaYKH KakK
C(pCpBI YeJIOBEUECKOM ACATCIIbHOCTH, OTAIlOB eé Pa3BUTHA U 3BHAYUMOCTH JI1 pa3BUTUA HUBUIU3AIUHA

OBJIAJICHHEM SI3BIKOM MaTeMaTHKH M MaTeMaTHISCKOM KyJIBTypOﬁ KakK CpCACTBOM IMO3HAHUA MHPA,

OBJIaICHHUEM HpOCTGﬁH.IPIMPI HaBBIKAMH HCCIICIOBATEIIHLCKOM JACATCIIBHOCTH.

®u3nyeckoe BocnuTanue, GopMupoBaHue KyJbTYpPbl 310POBbSI M IMOIMOHAIBHOIO 0J1ar0NOJYyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbsI, BEAEHUS 30POBOTIO
oOpasa >KHU3HH (3I0pOBOE MUTAaHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATHI U OTIIbIXa, peryispHas Gu3nueckas
aKTUBHOCT);

c(OPMHPOBAHHOCTBIO HaBbIKA pedIEKCHH, TPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY U TaKOT'O JKe MpaBa
APYroro 4eJoBeKa.

IK0JI0rNYecKoe BOCIUTAHHE:

OpHEHTAIMCH Ha IPUMEHEHHE MAaTEeMAaTHICCKUX 3HAHHUM JUTS PEIICHUS 33/1a4 B 00JIaCTH COXPAaHHOCTH
OKpY>Karollen cpeibl, IJITAaHUPOBAHUS ITOCTYNIKOB M OLEHKHU UX BO3MOKHBIX MTOCIEACTBHUM IS OKPYKAOIIEN
CpeIbl;

OCO3HAaHHEM TJI00aJTBLHOTO XapaKTepa KOJOTHICCKUX MPOOJIeM U IyTeH MX pelIeHUs.

JInyHOCTHBIE pe3yJIbTaThl, 00eceYrBaIOLIMe aJaNTAHI0 00y4al0IIerocsi K M3MeHSIOLIUM CS
YCJIOBHAM COLMATBLHOM M NPUPOAHOH Cpelbl:



— TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHNIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 MPAaKTUYECKYIO IeATEIbHOCTh, B TOM YHCJIe YMEHUE YUUTHCS Y IPYTUX JIOJCH,
npuoOpeTaTh B COBMECTHOM JIeATEIbHOCTH HOBbIE 3HAHMSI, HABBIKYA U KOMIIETEHIIMU U3 OMbITA APYTHUX;

— HEO0OXOIUMOCThIO B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM uncie GOopMyIMpOBAThH U1, TOHSITH,
THIIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATH JC(PHUIIUTHI
COOCTBEHHBIX 3HAaHUI U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U ACHCTBUS, (DOPMYIUPOBATDH
U OLICHUBAThH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHHe PE3YyIbTAaTbl OCBOCHUS TPOTPAMMBI y‘I66HOFO Kypca <(FCOM€TpI/IH>) XapaKTCPUIYIOTCA

OBJIAZICHUEM YHUBEPCANbHLIMY ROZHAGAMETbHBIMU OCUCMBUAMY, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU
OelicmeusAMU U YHUBEPCATbHLIMU PEeYIAMUGHBIMU OCUCBUIMU.

1) Vnueepcanvnvie noznasamenvHule oelicmeaus obecneuusarom Gopmuposanue 6a306vlx KOCHUMUBHBIX

npoyeccoes O6yllaIOLl/ﬂ/DCC}Z (OC60€HM€ Memoo08 NO3HAHUA OKpyotcarouieco mupa, npuUMeHeHue j102uU4eCcKux,

ucc1e008amenbCKux onepayutl, yMmeHut pabomams ¢ uHgopmayueti).

Ba3oBrle Jlornuyeckue aeficTBUA:

— BBIABIATH U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU MaTEMaTHYECKIX 00BEKTOB, MTOHITHH,
OTHOLIEHUN MEXy MOHATUAMU; (POPMYJIMPOBATh ONPECIICHUS TOHATHI; YCTaHABINBATh
CYILIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMU, OCHOBaHMS JUIsl 0000IIEHNS U CPaBHEHUS, KpUTEPUU
IIPOBOAMMOIO aHAJIN3a;

— BOCIPHUHUMATh, POPMYIUPOBATH U MPe0oOPa30BBIBATH CY)KJECHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

— BBIABJISATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax, JAHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX; IIpeularaTb KpUTEPUHU JJIs BBIBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

— JACJIaTh BBIBOJLI C UCITIOJIb30BAHUECM 3aKOHOB JIOTUKU, ACAYKTUBHBIX U HHAYKTUBHBIX
YMOSaKHIOquHﬁ, y'MO3aKJ'IIOLICHI/I171 1O aHAJIOTHUH,

— pa30upaTh 10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKJIEHHUH (IpsSMBbIEe U OT IPOTUBHOI'0), IPOBOANUTH
CaMOCTOSITENIbHO HECIIO’KHBIE TOKa3aTeIbCTBa MaTeMaTHUYECKHX (DaKTOB, BRICTpanBaTh apryMEeHTAIHIO,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATH CcI10CcO0 pelieHus yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOIXOAAIIHMA C Y4ETOM CaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHe AeiicTBUA:

— HCIOJIb30BaTh BOMPOCH! KaK HCCIEI0BATENbCKUIT HHCTPYMEHT MO3HaHUs; (OPMYIMPOBATH BOIPOCHI,
($uKCUpyoIIue MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIBHO YCTaHABIMBATH HCKOMOE U TAHHOE,
(bopMuUpOBaTH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHEHHE;

— MPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY TUIAHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIIbIIIOE
UCCIICIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOr0 00bEKTa, 3aBUCUMOCTEH 00HEKTOB
MEXTy COOO0H;



— CaMOCTOSITEIILHO (POPMYITUPOBATH 000OMIECHHUS M BBIBOBI IO Pe3yJbTaTaM IMPOBEAEHHOTO
HAOJTIOICHUS, HCCIICIOBAHNS, OLICHUBATH JOCTOBEPHOCTD ITOTYICHHBIX PE3yIbTAaTOB, BEIBOJIOB U
0000111eHMI;

— IMPOrHO3UpOBaTh BO3MOKHOC Pa3BUTUC MTPOLECCA, a TAKIKC BbIABUT'ATh ITPCAIIOJIOKCHUA O €TI0
Pa3BUTHUHU B HOBLIX YCJIOBUSAX.

Pabora ¢ undopmanmeii:

— BBIBJIATH HEAOCTATOYHOCTh U U30BITOYHOCTh HH(OPMAITUH, TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHHUS
3a7a4u;

— BBIOMpATh, AaHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMALIUIO Pa3IMUHBIX
BUJOB U (pOPM IPEICTABICHHUS;

— BbIOMpaTh popMy IpencTaBICHNS] UHPOPMALMK U WILTIOCTPUPOBATH PEIIaeMbIE 3a/1a4U CXEMaMH,
qyarpaMMamu, HHOU rpadukoil 1 nX KOMOMHAIUSMU;

— OILIEHMBATh HAJEKHOCTh MHPOPMALIMH 110 KPUTEPHSM, NIPEAJIOKEHHBIM YUUTEIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuueepcanvhvie KOMMYHUKAmMUHbLE Oelicmaus 0becnedusam c@hopmupo8anHoCms COYUATLHBIX
HABbIKO8 00Y4aAIOUWUXCAL.

Oo0urenue:

— BOCIIpUHUMATH U (I)OpMy.]'II/IPOBaTL CYKIACHUA B COOTBCTCTBUU C YCJIIOBUAMHU U LCTIAMU O6H.ICHI/ISI;
ACHO, TOYHO, 'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3PpC€HUA B YCTHBIX U NIMCbMECHHBIX TEKCTAX, 1aBaTh
MOSICHCHUA 110 X0y PCIICHUS 3aa4UU, KOMMCHTHPOBATDH HOqueHHLIP’I pe3yibTar;

— B X0JIe 00CYXJIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMON TeMbI, TPOOIEMBI, PelaeMoi
3a/1auu, BHICKA3bIBaTh UJICH, HAIIEJICHHBIC HA TTOMCK PEIICHUSI; COTIOCTABIISTH CBOU CYXKJIEHUS C
CYXKJICHUSIMH JIPYTUX YYaCTHUKOB JHAJIOTa, 0OHAPYKUBATh Pa3IUYNe U CXOACTBO MMO3UIIUIL; B
KOPPEKTHOI opme popMyIupoBaTh pa3HOTIIACHs, CBOU BO3PAKEHNS,

— MPEACTaBJIATh PE3yNbTAThl PEIICHU 3a/1a4M, SKCIIEPUMEHTA, UCCIIEJOBaHMs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHUS C YYETOM 3aj1a4 NMPE3eHTalMU U 0COOEHHOCTEN
ayJTUTOPHUH.

CoTpyaHn4ecTBo:

— IOHUMAThb U UCIIOJIB30BAaTh NPECUMYIIICCTBA KOMaHJIHOﬁ u HH}IHBI/IHY&HBHOﬁ pa6OTBI IIpH pCUICHU A
y‘IG6HBIX MaAaTE€MaTUYCCKUX 3aJ1a4,

— MPUHUMATH [IE€]h COBMECTHOMU JESITeNbHOCTH, TUTAHUPOBATH OPTraHU3aIUI0 COBMECTHOM padoTHI,
pacrpenenaTb BUABI paboT, JOrOBapUBaThLCS, 00CYKIATh MPOIIECC M Pe3yabTaT paboThl; 0000maTh
MHEHHS HECKOJIBKUX JTIONEH;

— YyYacTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CykIeHHs, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U
7p.);

— BBbITIOJIHATH CBOKO 4aCTh pa6OTBI U KOOPAUHHUPOBATE CBOU HCﬁCTBHH C ApYTUMHU YWICHaAMHU KOMaHbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA POAYKT 110 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBHS.

3) Vuueepcanvhuvle pecynamuensie Oelicmsus obecneuusarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranuszanms:

CaMOCTOSITENIFHO COCTAaBIIATH IUIAH, aJITOPUTM PELCHHS 3a1a4u (UM €r0 YacTh), BBIOMPATh CIIOCO0
pelIeHns ¢ y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOIb:

— BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U Pe3ysibTaTa pelieHUs
MaTeMaTHYECKOM 3aa4uH;

— MNPEABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOBHUKHYTH IIPU PCIICHNH 3aJa4i, BHOCUTH KOPPEKTHBEI B
JCATCIIBHOCTh HA OCHOBE HOBBIX 06CTO$IT€J'IBCTB, HaﬁI[CHHBIX OIJ_II/I6OK, BBbISABJICHHBIX pr,I[HOCT@ﬁ;

— OLIEHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH IOCTABICHHON IIETIH U YCIOBUSAM, OOBACHSITH
NPUYHHBI TOCTH)KEHUS WM HEJJOCTIKEHUS LI, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY MPHOOpPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yqe6Hor0 Kypca ((FGOMeTpI/IH» Ha YPOBHC OCHOBHOI'O 06]]_[61"0 06paSOBaHI/I$I JOJI2KHO
obOecreynBaTh AOCTHUIKCHUC CIICAYIOIIHNX MPEIAMCTHBIX O6p830BaTeJIBHLIX PE3YyIbTATOB:
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— Pacno3naBaThe u3yueHHbIe reoMeTprUecKre (GUTYyphl, ONPEAEATh UX B3aUMHOE PacIoIOKEHNUE,
n300pakaTh reoMeTpruueckue GUTYPHI; BHIMOTHATh YEPTEKHU M0 YCIOBUIO 3a1aun. 3MepsTh TMHEHHBIC
Y YIJIOBBIC BEIMUMHBI. PemaTe 3a1a4i Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIUYUH YIJIOB.

— Jlenath rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEAIbHOM KU3HU, Pa3MEPOB
HNPUPOJHBIX 00BEKTOB. Pa3znuuaThk pa3Mepsl 3TUX 0OBEKTOB MO MOPSJIKY BETUYUHBL.

— Crpoutb yepTeku K reOMETPUUECKUM 3a/1adam.

— Ilonp30BaThCs IPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh IPU3HAKU U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJIBLHUKOB MPU PELICHUH 3a/1a4.

— HpOBO,Z[I/ITB JIOTUYCCKUC PACCYKACHUS C UCITIOJIB30BAHUCM I'COMCTPUICCKUX TCOPEM.

— Ilonp3oBatbes IMpU3HaKaMH PaBCHCTBA IIPAMOYTOJIbHBIX TPEYTI'OJIbHUKOB, CBOMCTBOM MCHAHBI,
HpOBC,Z[éHHOfI K TUIIOTCHY3C NPAMOYT'OJILHOT'O TPCYI'OJIbHHUKA, B PCIICHHUU I'COMCTPUYICCKHUX 3a/1ay.

— OmnpenensaTs NapamieIbHOCTh MPSMBIX C TOMOIIBIO YIITIOB, KOTOPBIE 00pa3yeT C HUMU CEKYIIasl.
OnpenensaTs NapaaeNbHOCTb MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSAMOM 10
TOYEK APYroW MpsSIMOM.

— Pemrars 3a7aun Ha KieTyaToi Oymare.

— TIpoBoANTH BBEIYMCICHUS U HAXOIUTh YUCIIOBBIC U OYKBEHHBIE 3HAUEHUS YTIIOB B TEOMETPUUECKHIX
3aJja4ax C UCIOJIb30BAaHUEM CYMMBbI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX NPU NEPECEUCHNUHN ABYX MapaieIbHbIX NPAMBIX ceKyllel. Pemary npakTuieckue
3a/1a4M Ha HAXOXJIEHUE yTJIOB.

— Buagetb moHATHEM reOMETPUYECKOTO MECTa TOUEK. Y METh OIPEeIIATh OUCCEKTPUCY yIJia U
CEpEIMHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPHYECKHE MECTa TOYCK.

— @opMyJIMPOBATH ONPEAEIICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUAMETPa OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA ITPU PELIEHUH 3a1a4.



— Brnazgets noHsTHEM ONUCAaHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€ LIEHTP.
[Tonb30BaTbes (hakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJJHOM TOUKE, U
0 TOM, YTO CE€PEIUHHBIC NEPIICHIUKYIIAPBI K CTOPOHAM TPEYroJIbHUKA [IEPECEKAI0TCs B OJTHOM TOUKe.—
Brnaners noHsTHeM KacaTeabHOU K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O MEPIIEHIUKYIIPHOCTH

KacaTeJIbHOM U pajuyca, Ipo BEIEHHOIO K TOUKE KacaHUsl.

— Tlomp30BaThCs HpOCTCfII.HHMPI TCOMETPUICCKUMHU HEPABECHCTBA MU, IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ
CMBICIJI.

— HpOBO[[I/ITB OCHOBHBIC TCOMCTPUYCCKUC ITOCTPOCHUS C ITIOMOUIBIO UPKYJIA U JIMHEUKH.

8 KJIACC

— Pacmio3naBaTh OCHOBHBIE BHU/IbI LIGTI)IpéX}’I“OJH)HI/IKOB, HX 3JICMCHTBI, I10JIb30BAaThCA X CBOMCTBaMH
IIpHu pCIICHHUU I'COMCTPUICCKUX 3aaa4.

— HpI/IMeHHTb CBOMCTBA TOUKH nepeceycHust MCInaH TPpCYroJbHUKa (ueHTpa MaCC) B PCHICHHH 3a1a4.

— Brnagers nonstTuem cpez[Heﬁ JIMHUUW TPECYTOJIbHUKA U TpaIllClIUuH, IPUMCHATD UX CBOICTBa IIpu
PEICHUU I'COMCTPHUUYCCKUX 3a/1a4.

— Ilonp3oBaTbes TCOpeMOﬁ daneca u TeopeMoﬁ O IMPOIIOPHHUOHATIBHBIX OTPE3KaX, IPUMCEHATD UX OJIA
pEeICHUA IMMPAKTUYCCKUX 3a1a.

— HpI/IMeHHTB IMPU3HAKN HOI[O6I/I$I TPEYTrOJIbHUKOB B PCIICHUU I'COMCTPUYICCKUX 3a/1a4.

— Ilonb3oBatbes Teopemoii [Iudaropa ans pemeHnss reOMETPUYECKUX U MPAKTUUECKUX 3a1a4.—
CTpouTh MaTEMaTHUUYECKYIO MOJIEb B IPAKTUYECKUX 3a/ladaX, CAMOCTOSITENILHO JIENAaTh YEPTEXK U Ha

XOOUTb COOTBETCTBYIOIINE JIMHBI.

— Bnagers noHsatusaMu CHHYCA, KOCMHYCA U TaHI'CHCa OCTPOr0 yrijia NpAMOYTOJIbHOT'O

TPEYroJIbHUKA.— [Tonp30BaThCS STUMHU NOHATHSI MU IS peICHUsS NPAKTUICCKUX 3a/1a4.

— BoruncnaTs (pa3au4HbIME crioco0aMu) IJI0MIAAb TPEYToJbHUKA U TUIOIIA U MHOTOYTOJIbHBIX (GUTYD
(MoMB3ysCh, T/Ie HEOOXOUMO, KaTbKYIATOPOM).

— HpI/IMeHHTB IMMOJIYYCHHBIC YMCHHUS B IIPAKTUYCCKUX 3aJlavyax.

— Bnazners NOHATHSMYU BIIMCAHHOTO U HEHTPAIBHOTO YIJIA, UCIIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJy XopAaMmH (CEKyIIUMHU) U YIJie MeXy KacaTeJlIbHON U XOpA0H MpU pelieHun
TEOMETPUYECKHX 3aad.

— Bnaners NOHATHEM ONKMCAHHOIO YETBIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA OIUCAHHOIO
YETBIPEXYTOJIBHUKA ITPU PELIECHUN 3a/1a4.

— IIpuMeHATh NOJTyYeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKHE MOJEIH JUIS 33]1a4
peanbHON )KU3HU U IIPOBOJAUTH COOTBETCTBYIOIINE BEIUMCIICHHUS C TPUMEHEHUEM TO00Hs U
TPUTOHOMETPUH (TI0JIB3YSCh, I'/Ie HEOOXOIMMO, KABKYISTOPOM).

9 KJIACC

— 3HaTh TPUTOHOMETpHUYECKHE (PYHKIIUU OCTPBIX YTIIOB, HAXOIUTH C UX TIOMOILBIO PAa3IUYHbIE
AJIEMEHTBI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pPEIIEHUE MPSMOYTOJIBHBIX TPEYrOJIbHUKOBY). HaxoauTs (¢
MOMOIIBIO KaJTbKYJSATOPA) ITUHBI U YTIIbI ISl HETAOIMYHBIX 3HAYCHU.

— Ilonp30BaTbCcs (1)OpMy.HaMI/I OpUBCACHHA U OCHOBHBIM TPUT'OHOMETPHUYCCKUM TOKIACCTBOM JIA



HaXOXICHUA COOTHOIIICHUI MCKAY TPUTOHOMCTPUICCKUMU BCINYHNHAMU.

— Hcnonb30BaTh TEOpEMBI CHHYCOB U KOCHUHYCOB U1 HAXO0KICHHS Pa3JINYHBIX 3JIEMEHTOB
TPEYTroJbHHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATH UX IPU PELIEHUHM F€OMETPUUECKUX 3a7au. —
Brnaners nonstusiMu peoOpa3oBaHus MOA0OHS, COOTBETCTBEHHBIX AJIEMEHTOB MOA00HBIX UTYp. —
[Tonp3oBaTbest CBOMCTBAMU 110I00US IPOU3BOJIBHBIX (UTYP, YMETh BBIUUCIIATh AJIMHbBI U HAXOIUTh

yribl y noa00HbIX Guryp. [lpuMeHsaTs cBoiicTBa mog00Ms B MPAKTUYECKUX 3a/1adax.

— YMeTh NpUBOIUTH MIPUMEPHI MOAOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.

— Ilosp30BaTbes TEOpEMaMu O IPOU3BEIEHUU OTPE3KOB XOPJI, O IPOU3BENEHUU OTPE3KOB CEKYILUX, O
KBaJpaTe KacaTelbHOM.

— Ilomp3oBaThes BCKTOpaMu, IOHUMATh UX FGOMeTpI/I‘-IeCKI/If/'I u (bHBH‘ICCKI/II;'I CMBICJI, IPUMCHSATH UX B
PEICHUU I'COMCTPHUUICCKUX U (I)I/ISI/I‘ICCKI/IX 3ajJa4.

— HpI/IMeHHTb CKaJIIPpHOC IMPOU3BCACHUC BEKTOPOB IJII HAXOXKACHHUA NJIMH U YTJIOB.

— Iloap30BaThbCst METOAOM KOOpAMWHAT Ha IINIOCKOCTHU, IIPUMCHATL €TI0 B pCIICHUN I'COMCTPHUUYCCKUX U
MMPAaKTUYCCKUX 3aa4.

— Brnagers noHsaTusIMU MMpaBUJIBHOTO MHOT'OYT'OJIBHUKA, JJIMHBI OKPYKXHOCTH, JJIMHBI AYT'U
OKPY’KHOCTHU U paﬂHaHHOﬁ MCPBI yI'Jia, YMCTb BBIUUCIIATH IUIOMIAAb KpYyra U €ro yacTew.

— HpI/IMeHHTb IMOJIYYCHHBIC YMCHHUS B IIPAKTUYCCKUX 3aJlavax.

— HaxonuTb ocu (WK HEHTPbI) CAMMETPUU (PUTYD, TPUMEHSTH JBUXKEHUS IJIOCKOCTH B IPOCTEHIINX
cilyyasix.

— IlpumeHsTH MONMy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTUYeCKUe MOAENH AJIs 3aa4
peabHOM JKU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM 1101001 1
TPUTOHOMETPUUYECKUX (QYHKLUH (MOJIB3YSCh, I'/1€ HEOOXOIUMO, KAIBKYISATOPOM).



TEMATHYECKOE IIJIAHUPOBAHHUE

7 KJIACC
Ne HaumeHoBaHue pa3aesioB H TeM NPOrpaMMbl KoanuecTBo yacoB JnexkTpoHHbIe (HU(POBLIE) 00pa3oBaTeJbHbIE
n/n pecypcest
BCEro | KOHTPOJIbHbBIE NpaKTHYecKHe
padoTbl padoTsl
Paspen 1. IIpocreiimue reomerpuyeckne GUrypbl 1 ux cpoiicrpa. 3mepenne reoMeTpuyecKux BeJHYHMH.
1.1. | [Ipocreiinme reoMeTpUIecKie 00BEKTHI TOUKU IPSMBIC, Tyqd H YIJIbI, MHOTOYTOJIBHHK, JIOMaHasl. 3 0 0 uchi.ru
1.2. | CMexHbIe 1 BEPTUKAJIbHBIC YIIIbL. 3 0 1 uchi.ru
1.3. | PaGora ¢ mpocTeHmnmMu depTexkaMu. 2 0 0 uchi.ru
1.4. | Vi3mepeHue TMHEHHBIX U YIJIOBBIX BEIMYHH, BHIYUCICHHE OTPE3KOB U YIIIOB. 3 0 0 uchi.ru
1.5. | Ilepumerp 1 monians GUryp, COCTABICHHBIX U3 IPSIMOYTOJIBHUKOB. 3 1 0 uchi.ru
Hroro no pazzeny: 14
Pasnen 2. TpeyroJbHUKH
2.1. | IousTHe O paBHBIX TPEYTOMBHUKAX H MEPBHYHbIC PEACTABICHUS O PABHBIX (KOHTPYIHTHBIX) (UTYpax. 2 0 0 uchi.ru
2.2. | Tpm npu3HaKa paBeHCTBA TPEYTOIBHHUKOB. 2 0 0 uchi.ru
2.3. | Ilpu3Haky paBeHCTBA MPSAMOYTONBHBIX TPEYTONEHUKOB. 2 0 0 uchi.ru
2.4. | CBoiicTBO MeHaHbI IPSIMOYTOIBHOTO TPEYTONBHHKA. 2 0 0 uchi.ru
2.5. | PaBHOOEpeHHBIE 1 PABHOCTOPOHHKE TPEYTONBHUKH. 2 0 1 uchi.ru
2.6. | Ilpu3HaKu u CBOMCTBA PABHOOEAPEHHOIO TPEYrONbHUKA. 2 0 0 uchi.ru
2.7. | Ilpotus GomblIei CTOPOHBI TPEYTONBHHIKA JIGKUT OONBIIHIT YTOIL. 1 0 0 uchi.ru
2.8. | Ipocreiimrie HepaBeHCTBA B TEOMETPHUH. 1 0 0 uchi.ru
2.9. | HepaBeHcTBO TpeyronpHHUKa. 2 0 0 uchi.ru
2.10. | HepaBeHCTBO JTIOMAHOIA. 2 0 1 uchi.ru
2.11. | IIpsAiMOyTONBHBIIT TPEYTONBHAUK C yrioM B 30°. 2 0 0 uchi.ru
2.12. | IlepBBle MOHATHSA O JOKA3aTENbCTBAX B TEOMETPUN 2 1 0 uchi.ru
Hroro no paszeny: 22
Pa3zpen 3.I1apanienbHblie NpsiMble, CyMMa YIVIOB TPeyroJbHUKA
3.1. | INapamnenbHble OpSMBIE, UX CBOHCTBA. 2 0 0 uchi.ru
3.2. | Hsreiit moctynar EBknuza. 1 0 0 uchi.ru




3.3. | Hakpecr nexaiue, COOTBETCTBEHHBIC i OJHOCTOPOHHHE YIIIb (00pa30BaHHbIC IPH MEPECEYCHUH NTAPAUICIBHBIX MPAMBIX | 3 0 1 uchi.ru
ceKkymiei).
3.4. | Ilpu3Hak mapanieabHOCTH MPSMBIX Yepe3 PAaBEHCTBO PACCTOSHUI OT TOYEK OAHOW IPSIMON 0 BTOPO MPSIMOI. 2 0 0 uchi.ru
3.5. | Cymma yrioB TpeyroabHHUKA I MHOTOYTOJIBHHKA. 3 0 1 uchi.ru
3.6. | BHeuHue yriisl TpeyroibHUKa 3 1 0 uchi.ru
Hroro no paszaeny: 14
Pa3zgen 4.0xpy:KkHOCTH U KPYT. ['eoMeTpHuecKue NoCTPOEeHus
4.1. | OKpyXHOCTb, XOPZBI U AUAMETPBI, X CBOHCTBA. 2 0 0 uchi.ru
4.2. | KacarenbHast K OKpYKHOCTH. 2 0 1 uchi.ru
4.3. | OKpY)XHOCTb, BIIUCAHHAS B YTOIL. 1 0 0 uchi.ru
4.4. | lMoustue o 'MT, npiMeHeHHe B 3a1a4ax. 1 0 0 uchi.ru
4.5. | buccekTpuca u cepeHHBINA NEePIeHANKYIISIP Kak TeOMETPHYECKIE MECTa TOUeK. 2 0 0 uchi.ru
4.6. | OKpY>KHOCTb, OIIUCAHHASE OKOJIO TPEYTrOJIbHUKA. 2 0 0 uchi.ru
4.7. | BrimcaHHas B TPEYTOJIBHHUK OKPYXKHOCTb. 2 0 1 uchi.ru
4.8. | [Ipocreiinue 3a1a4n HA TIOCTPOECHHUE. 2 1 0 uchi.ru
Hroro no paszzeny: 14
Paspen 5. [loBTopenue u 06001eHe 3HAHMIA.
5.1. | [ToBropenue 1 00001IEHNE OCHOBHBIX TOHSATHH M METOIOB Kypca 7 Kiacca. 4 1 0 uchi.ru
Hroro no paszzeny: 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 7
8 KJIACC
Ne | HaumeHoBaHHe pa31eJi0B U TeM MPOrpaMMbl KosmuectBo yacos JJ1eKTPoHHbIE (I POBbIe) 00pa3oBaTeIbLHbIE
n/n pecypcbl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTsI padoThI
Pasnen 1. YeTbIpéxyroJbHUKH
1.1. | TMapamnenorpamMm, ero NpU3HAKK U CBOHCTBA. 2 0 0 uchi.ru
1.2. | YacTHble cirydan napajiesorpaMMoB (IPAMOYTOIBHHK, pOMO, KBapaT), X IPH3HAKH M CBOICTBA. 2 0 1 uchi.ru
1.3. | Tpamerms. 2 0 0 uchi.ru
1.4. | PaBHOOOKas U PSIMOYTOJIbHAS TPAICLIUH. 2 0 0 uchi.ru
1.5. | YaBoenue Mequansl. 2 0 1 uchi.ru




1.6. | LleHTpambHast CHMMETpHS 2 1 uchi.ru
Hroro no pazzpeny 12

Pa3nen 2. Teopema ®aseca u TeopeMa 0 NPONOPIHOHATLHBIX 0TPe3KaX, MOJ00HbIE TPEYTOJbHUKH

2.1. | Teopema daneca u TeopeMa 0 IPOIOPIHOHAIBHEIX OTPE3KaX. 2 0 uchi.ru
2.2. | CpeaHsisi IMHKS TPEYrOJIbHUKA. 2 0 uchi.ru
2.3. | Tpamenusi, e€ cpemHss JIHHHUS. 2 0 uchi.ru
2.4. | IlpomopuHOHATBHBIE OTPE3KH, IOCTPOCHHE YETBEPTOrO MPOHOPLHOHAILHOIO OTPE3Ka. 1 0 uchi.ru
2.5.. | CBoiicTBa IeHTpa Macc B TPEYTOJILHUKE. 2 0 uchi.ru
2.6. | IonoGHbIe TPEYrOIbHUKH. 2 0 uchi.ru
2.7. | Tpu npu3HaKa nogo06Hs TPEYTOILHUKOB. 2 0 uchi.ru
2.8. | IlpakTuueckoe pUMeHEHHE 2 1 uchi.ru
Hroro 1o pazneny: 15

Paspen 3. Ilnomaas. Haxosxaenue niouiajieii TpeyroibHMKOB M MHOTOYTroJibHBIX (uryp. Iliomaau nogodubIx ¢puryp

3.1. | Housitue 06 001IEl TEOPHH TLIOMIAIH. 1 0 uchi.ru
3.2. | ®opMyIsl U TUIOM[AAN TPEYTONbHIKA, apajLIeNorpaMMa 2 0 uchi.ru
3.3. | OTHoIIeHHe TUTOMIAIeH TPEYTOMPHUKOB C OOIIMM OCHOBAHHEM HITH OOIIIEH BBICOTOM. 1 0 uchi.ru
3.4. | Beruncienne miomazeit CloxHeIX GUTYp depes pa3bueHne Ha 9acTH U IOCTPOCHHE. 1 0 uchi.ru
3.5. | [nomamu duryp Ha Kieryatoit Oymare. 1 0 uchi.ru
3.6. | ITnomaau momoOHBIX BHTYD. 2 0 uchi.ru
3.7. | BeruncieHue miomauei. 2 0 uchi.ru
3.8. | 3amaunu ¢ NPaKTHIECKHM COACPIKAHUEM. 2 0 uchi.ru
3.9. | PemeHue 3aa4 ¢ MOMOIIIBIO METO/a BCIIOMOTATENBHOM IIOMAIN 2 1 uchi.ru
Hroro no paszeny: 14

Pa3pnen 4. Teopema ITndaropa u Hauaaa TPHrOHOMETPUH

4.1. | Teopema ITudaropa, e€ 1oka3aTeabCTBO U MIPUMEHEHHE. ‘ 2 ‘ 0 uchi.ru




4.2. | Obparnas Teopema ITucdaropa. 2 0 1 uchi.ru
4.3. | Onpezelnenye TPUrOHOMETPUYECKHX (DYHKIMIA OCTPOrO yrila, TPUrOHOMETPUYECKUE COOTHOLICHHS B TIPSIMO YTOJIbHOM 2 0 0 uchi.ru
TPEYrOJIbHHUKE.
4.4. | OCHOBHOE TPHTOHOMETPHUUECKOE TOXKIECTBO. 2 0 0 uchi.ru
4.5. | CooTHOLIEHUS MEK/TY CTOPOHAMH B IIPSMOYTOIBHBIX TPEYrOIbHUKAX ¢ yriamu B 45° u 45°; 30° u 60° 2 1 0 uchi.ru
Hroro no paszaeny: 10
Paznen 5. Yrubl B okpy:xkHOCTH. BincaHHbIe U onycanHbIe YeThIpexyroabHuKkH. KacaTenbHble k okpy:kHocTH. Kacanue okpykHoCTH.
5.1. | BrucaHHbIe U EHTPAJIBHBIE YIJIEL, 2 0 0 uchi.ru
YTOJI MEK/Iy KacaTeIbHON M XOPOH.
5.2. | Vsl MexITy XOpAaMu U CeKyIIUMH. 2 0 1 uchi.ru
5.3. | Brucanubie 1 OMHCAHHbBIC YETHIPEXYTONBHHUKH, UX PU3HAKU H CBOHCTBA. 2 0 0 uchi.ru
5.4. | IlpumeHeHre 3THX CBOUCTB MPH PEIICHUH FeOMETPHICCKHUX 3a/1ad. 2 0 0 uchi.ru
5.5. | B3anMHOe pacrookeHue ABYX OKPYKHOCTEIL. 2 0 1 uchi.ru
5.6. | Kacanue okpyskHOCTEI1. 3 1 0 uchi.ru
Hroro o pazaeny: 13
Paspnen 6. [lopropenne, 00001eHne 3HAHUA.
6.1. | [ToBTOpEHHE OCHOBHBIX MOHATHI H METOIOB KYPCOB 7 U 8 KIIacCOB, 0000MICHIE 3HAHHIA. 4 1 ‘ 0 ‘ uchi.ru
Hroro no paszzeny: 4
OBIIEE KOJMYECTBO YACOB I10 [TPOTPAMME 68 6 ‘ 8 ‘
9 KJIACC
Ne HauMeHoBaHMe pa3/ie/ 0B M TeM NPOrPaMMbl KosanuecTBo yacoB JJ1eKTpoHHbIe (LU(POBbIE) 00pa3oBaTeIbHbIE
n/n pecypest
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTsI padoThI
Paspen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Pemienue TpeyroibHUKOB.
1.1. | Onpenenenue TpuroHoMeTpuieckux GyHKnui yriaos ot 0° go 180°. 2 0 0 uchi.ru
1.2. | Kocunyc 1 cHHYyC MPSIMOTO M TYIIOTO yIia. 2 0 0 uchi.ru
1.3. | Teopema xocunycos. (O600mEHHAs) TeOpeMa CHHYCOB (C PaJlyCOM ONUCAHHOH OKPYKHOCTH). 2 0 1 uchi.ru
1.4. | HaxoxxaeHue JUTMH CTOPOH U BEJIMYUH YIJIOB TPEYTOJIbHUKOB. 2 0 0 uchi.ru




1.5. | ®opmya mIoLa K TPEYTOIbHIKA YePe3 ABE CTOPOHBI M YrOJ MEK/IY HUMH. 2 0 uchi.ru
1.6. | ®opmyna mIoMma M YeTEIPEXYTONIbHIKA Yepe3 ero ANArOHAIIM U YroJl MeXKIy HUMH. 3 0 uchi.ru
1.7. | IIpakTideckoe IpUMEHEHHE JOKA3aHHBIX TEOPEM 3 1 uchi.ru
Uroro no pazaeny 16

Paspen 2. IIpeodpaszoBanue noa06usi. MeTpuyeckne COOTHOIIEHHS B OKPYKHOCTH

2.1. | Hownsttre 0 1peoOpa3oBaHKK MO00US. 2 0 uchi.ru
2.2. | CoOTBETCTBEHHEIE DIEMEHTHI OJO0HBIX UTYD. 2 0 uchi.ru
2.3. | Teopema 0 poU3BeICHUH OTPE3KOB XOPJI, TEOPEMA O MPOM3BEIECHIN OTPE3KOB CEKYIINX, TEOpPEMa O KBajpare 3 0 uchi.ru

KacaTeJIbHOM.

2.4. | IlpumeHeHHe B peLICHNN I'€OMETPHIECKUX 32124 3 1 uchi.ru
Uroro no pazaeny 10

Pasnen 3. Bextopbl

3.1. | Ompenenenne BEKTOPOB, CIOKEHHE H PA3HOCTh BEKTOPOB, YMHOKEHHE BEKTOPA Ha YUCIIO. 2 0 uchi.ru
3.2. | Ousnueckuii ¥ reOMETPHIECKHI CMBICI BEKTOPOB. 2 0 uchi.ru
3.3. | Pa3noxenue BeKTOpa MO ABYM HEKOJUTHHEAPHBIM BEKTOPAM. 2 0 uchi.ru
3.4. | KoopruHatsl BekTopa. 1 0 uchi.ru
3.5. | CkassipHOE MPOM3BEICHNE BEKTOPOB, €r0 MIPUMEHEHHE JUIs HAXOKICHHS JUIHH U YTIIOB. 2 0 uchi.ru
3.6. | Pemienue 3a/a4 ¢ IOMOIIBIO BEKTOPOB. 1 0 uchi.ru
3.7. | llpumeHeHwe BEKTOPOB ISl PELICHHS 33/1a4 KHHEMATHKH i MEXaHUKI 2 1 uchi.ru
Hroro o pazaeny: 12
Pa3nen 4./lekapToBbl KOOPAMHATHI HA MIOCKOCTH

4.1. | JlexapTOBBI KOOPAHHATHI TOYEK HA TIOCKOCTH. 1 0 uchi.ru
4.2. | YpaBHEHHE IPIMOIA. 1 0 uchi.ru
4.3. | YrioBoii Kod9(GHUIHEHT, TAHTE€HC YIIa HAKIOHA, TTAPAIIIeIbHBIC U TEPIICHIUKYISIPHBIC PSIMBIE. 1 0 uchi.ru
4.4. | YpaBHEHHE OKPYKHOCTH. 1 0 uchi.ru
4.5. | HaxoxieHHeKoOpAMHATTOUEKIIePeCeUEHUAOKPYKHOCTH | TIPSAMOIL. 1 0 uchi.ru
4.6. | MeToa KOOpIHHAT TIPH PEIICHUH T€OMETPHIECKIX 3a/1ad. 2 0 uchi.ru
4.7. | Ucnonb30BaHKHe METO/Ia KOOPMHAT B MPAKTUYECKUX 3aa9ax 2 1 uchi.ru
Uroro no paszeny: 9
Paspgen S. IlpaBuibHbIe MHOTOYT0JIbHUKHM. JlJIMHA OKPYKHOCTH M ILIOIAAbL KPyra. Beruuciaenue niomasiei

5.1. | [IpaBunbHBIC MHOTOYTOJBHUKH, BEIYHUCICHNE UX JICMEHTOB. ‘ 1 | 0 uchi.ru




5.2. | Yucrno pu [uTHHA OKPYKHOCTH. 1 0 uchi.ru
5.3. | JlauHa 1yru OKpyKHOCTH. 1 0 uchi.ru
5.4. | Paguannas mepa yria. 1 0 uchi.ru
5.5. | [lowaae Kpyra u ero 3J1eMeHTOB 2 1 uchi.ru
(cexTopa u CerMeHTa).
5.6. | Berancnenue mionrazeil GUryp BKIIOYAIOIINX YJIEMEHTEI KPyTa. 2 0 uchi.ru
Hroro no paszaeny: 8
Pazzen 6. IBusKeHHs UIOCKOCTH
6.1. | IToHsTHE O IBUKEHUU IJIOCKOCTH. 1 0 uchi.ru
6.2. | IlapamienbHblil IepeHOC, IOBOPOT M CHMMETPHSL. 1 0 uchi.ru
6.3. | Ocu 1 LIEHTPBI CUMMETPHH. 2 0 uchi.ru
6.4. | Ipocreiimme NpuMEeHEHNUs B PEIICHHUH 3a/1ad. 2 1 uchi.ru
Uroro no pasaeny: 6
Paspen 7. IloBTopenne, 06001meHne, CHCTeMATH3AIMS 3HAHMIA
7.1. | IloBTOpEHME OCHOBHBIX TOHATHI U METO/IOB KypcoB 7—9 KitaccoB, 0000IIEHHE U CHCTEMATH3aLMs 3HAHUH. 0.5 0 uchi.ru
7.2. | Hpocreiinire reomMeTpuyeckre GpUrypbl 1 UX CBOUCTBA. 0.25 0 uchi.ru
7.3. | F3MepeHne reoMeTpHIECKNX BEJINUYNH. 0.25 0 uchi.ru
7.4. | TpeyroiabHUKH. 0.25 0 uchi.ru
7.5. | INapastenbHble U HEPICHTUKYIISIPHBIE TPSMBIE. 0.25 0 uchi.ru
7.6. | OKpYKHOCTD H KPyT. 0.25 0 uchi.ru
7.7. | l'eomerpuyecKkue MOCTPOCHHS. 0.25 0 uchi.ru
7.8. | Yrubl B OKpy:KHOCTH. BriiicaHHble U ONMCAHHBIE OKPYKHOCTH MHOTOYTOIbHUKOB. 0.5 0 uchi.ru
7.9. | IpsiMast © OKPYXKHOCT. 0.5 0 uchi.ru
7.10. | YeTsIpéxyroabHUKU. BrnCaHHbIC ¥ OMICAHHBIE YETHIPEXYTOJIbHUKM. 0.5 0 uchi.ru
7.11. | Teopema ITudaropa u Hauasa TPUTOHOMETPHH. Perierne 00X TPeyroabHUKOB. 0.5 0 uchi.ru
7.12. | [IpaBuiibHbBIC MHOTOYTOJIbHHUKH. 0.5 0.25 uchi.ru
7.13. | IlpeoOpa3oBaHuUs TIOCKOCTH. 0.5 0 uchi.ru
7.14. | Meuwxenus. [Togobue. Cummerpust. 0.5 0 uchi.ru
7.15. | Inowans. Berancnenue mnomiazaeit. [lnomaam nogoOHsIx duryp. 0.5 0 uchi.ru




7.16. | JlekapTOBBI KOOPAMHATHI HA TIIOCKOCTH. 0.5 0 uchi.ru
7.17. | BekTopbl Ha IIOCKOCTH 0.5 0.25 uchi.ru
HWroro no pazneny: 7

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6.5







YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

7 KIIACC

Atanacsn JI.C., byry3os B.®., Kanomues C.b. u apyrue ['eometpust 7-9 kinacc AKIMOHEpHOE OOIIECTBO
"U3narensctBo "lIpocBemienue";

BBenure cBoil BapuaHr:

8 KUIIACC

Aranacsn JI.C., byry3os B.®., Kanomues C.b. u apyrue, ['eomerpust, 7-9 kinacc, AKIImoHepHOE
obmectBo«I3narenseTBO «lIpocBenienue ;

Beeaute cBOM BapuaHT:

9 KUIIACC

Aranacsn JI.C., byry3os B.®., Kanomues C.b. u apyrue, ['eomerpus, 7-9 kinacc, AKIImoHepHOE
obmecTBo«l3narenseTBo «IIpocBenienne ;

Beeaute cBOM BapuaHT:

METOAUYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA

7 KJIIACC

I'eometpus. 7 knacc. Meroauueckue pekomenganuu - Artasacst JI.C., byry3zos B.®. u ap. 3natenscto
"[Ipocsenienue"

8 KUIACC

I'eomerpus. 8 knacc. Meroaudeckue pekomenaanuu - Atanacsit JI.C., byryzos B.®. u np. U3gatenscTBoO
"[Ipocsenienue"

9 KIIACC

I'eomerpus. 9 knacc. Meroaudeckue pekomenaaiuu - Atanacsit JI.C., byryzos B.®. u np. U3gatenscTBoO

"[Ipocsemienue"

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIACC

uchi.ru

8 KJIACC

uchi.ru

9 KIIACC

uchi.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
YYEBHOE OBOPYJOBAHUE
CrpaBouHBIC TaOJIUIIBI

OBOPYJAOBAHME JIUIsA TPOBEJAEHUSA ITPAKTUYECKUX PABOT






