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IHHOACHUTEJIBHAA 3AIIMCKA

OBILIASA XAPAKTEPUCTUKA YYEBHOT' O KYPCA "TTEOMETPUA"

PaGouas nporpamma mo yueoHOMY Kypcy "T'eomerpus” mist oOyqarommxcs 7-9 kiaccoB pazpadoTana Ha
ocHoBe DenepanbHOro TOCYIapCTBEHHOTO0 00Pa30BaTEIHHOTO CTaHIapTa OCHOBHOT'O OOIIET0 00pa30BaHMsI C
Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBABISIEMBIX K MATEMAaTHYECKOMY 00Pa30BaHUIO, U
TpagUIUi POCCUMCKOTO 00pa30BaHus, KOTOPbIC 00ECIICUNBAIOT OBJIA/ICHUE KITFOUEBBIMU KOMIIETEHIIUSMH,
COCTABJISIFOIITUMHU OCHOBY JJIsl HEIIPEPHIBHOTO 00pa30BaHMS M CAMOPA3BUTHS, @ TAKXKE IIEITOCTHOCTh
0OIIEKYIbTYPHOTO, IMYHOCTHOTO U TT03HABATEIILHOTO Pa3BUTHS oOydaromuxcs. B mporpaMme ydTeHbI uieu
1 nostoxxeHus: KoHnenmuu pa3BuTHs MaTeMaTndeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
nndpoBoi TpaHchopMauK BceX cep YeIoBeUeCKOM NeATeIbHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTEMaTHUYECKON MOATOTOBKU. YKE B IIIKOJIC MATEMAaTUKA CITYKHUT
OTIOPHBIM MPEIMETOM JJI U3yUYEHHUS CMEKHBIX TUCIUIUIMH, a TIOCIIe IIIKOJIBI PeaIbHOM HEOOXO0UMOCTHIO
CTaHOBUTCSI HEMIPEPBHIBHOE 00Opa30BaHKe, YTO TPpeOyeT MOTHOLIEHHOM 0a30B0il 00111€00pa3oBaTeIbHOMN
IMOJTOTOBKH, B TOM YHCJIE U MAaTEMATHUECKOM.

9T0 O6y0JIOBJ'IeHO TEM, UYTO B HalllM JHHU paCTéT qucio npoq)eccnﬁ, CBsA3aHHBIX C HCTIOCPCACTBCHHBIM
INPUMCHCHHUEM MATCMATHKH: U B C(I)epe 3KOHOMHKH, U B 6I/ISH€C€, U B TCXHOJIOT'MYCCKUX O6J18.CT$IX, Hn Jaxe B
r'yMaHHUTapHbIX C(bean. Takum O6p2130M, Kpyr HIKOJIbHHUKOB, JIS1 KOTOPBIX MAaTECMATHUKA MOKET CTATh
S3HAYUMBIM IIPEAMCTOM, paClIUPACTCA.

[TpakTHyeckas nojae3HOCTh MAaTEMAaTUKH 00YCIIOBIICHA TEM, YTO €€ IPEIMETOM SIBIISIOTCS
(byHIaMeHTaIbHBIE CTPYKTYPbI HAIIETO MUPA: TIPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIEC OTHOIICHUS OT
IPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIBITE, /IO JOCTATOYHO CI0XKHBIX, HEOOXOAMMBIX JIJIs
Pa3BUTHS HAyYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHBIX MaTeMaTHUYeCKUX 3HaHUHN 3aTPYAHEHO IOHUMaHue
IIPUHIIMIIOB YCTPOKCTBA U UCIOJIb30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U MHTEPIPETALUS
pa3zHoO00pa3HON COLMATIBHOM, YKOHOMUYECKOM, MOJUTHYECKON HH(pOopMauu, ManodhexkTuBHA
IIOBCEIHEBHA MTPaKTUYECKasl 1eATENbHOCTh. Kax10My 4ell0BEKy B CBOEH KU3HU IPUXOIUTCS BBIIIOIHSITD
PacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIbI, BIAJIETh MPAKTUYECKUMU pUEMaMu
reOMETPUUECKUX U3MEPEHUH U TOCTPOSHUM, YNTaTh HH(POPMALINIO, TIPEACTaBIECHHYIO B BUE TaOIMIL,
auarpamm U rpaukoB, KUTh B YCIOBUAX HEONPENEIEHHOCTH U MIOHUMATh BEPOSITHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C paciipeHrueM cdep MPUMEHEHUsS MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Oolee
Ba)XKHBEIM CTAHOBUTCSI MAaTEMaTUYECKUI CTUIIL MBIIIJICHUA, HpOfIBJ’I?IIOHIHﬁC?I B OHpGI[CJ'IéHHI)IX YMCTBCHHBIX
HaBBIKax. B IpOoHECCC N3YYCHUA MAaTEMATUKH B apCCHAII HpI/IéMOB 1 METOZJ0B MBIIIJICHUA YCJIOBEKA
€CTCCTBECHHBIM O6p330M BKJIFOYAIOTCA MHAYKIUA U JCAYKIUA, 0606HIGHI/IC M KOHKpETU3alusd, aHallu3 U
CUHTE3, KJ1accu(uKalus U cuctemMaTrusaius, abctparupoBanue u aHanorus. O0beKThl MaTeMaTHUYECKUX
YMO3aKJIFOUEHH, PABWJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKHUX ITOCTPOEHUH,
CIOCOOCTBYIOT BBIPAOOTKE YMEHHMs (POPMYITHPOBATH, 0OOCHOBBIBATH U JIOKA3BIBATH CYXKICHHS, TEM CAaMbIM
pa3BUBAIOT JIOTUYECKOE MbIIITIeHHE. Benyias poib npuHaaieXuT MaTeMaTiKe U B GOPMHUPOBAHUU
’cU'IFOPPITMI/I‘—I@CKOﬁ KOMITOHCHTHI MBIIIJICHUA 1 BOCITUTAHUU YMGHI/II)’I I[Gf/iCTBOB&TB 110 3aJIaHHBIM aJITOpHUTMaMm,
COBEPIIIEHCTBOBATh M3BECTHBIC M KOHCTPYUPOBATh HOBHIE. B mipoliecce pereHus 3a1a4 — OCHOBOW y4eOHOM
ACATCIIBHOCTH Ha YPOKAaX MAaTCMAaTUKH — PA3BUBAIOTCA TAKXKC TBOPUYCCKAA U IIPUKIIaJHasd CTOPOHBI

MBIIIJICHUA.

OOyueHne MaTeMaTHKe Ja&T BO3MOXXHOCTh Pa3BUBATh y 00YJaIOMINXCSA TOYHYIO, PAIIHOHATIBHYIO U
nH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh HauboJee MOAXOIAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CpeACTBa TSl BRIPAXKCHUS CYXKJACHUH M HATJISAHOTO UX MPEICTaBICHHUS.

H XOIHMMBIM KOMITOHEHTOM W KYILTYPEL B BPEMCHHOM TOJIKOBAHWH ABIACTCA HAKOMCTB
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C METO/IaMH [TO3HAHUSI JICHCTBUTEILHOCTH, TIPEJICTABICHIE O IPEAMETE U METOAAaX MAaTEeMaTHKH, UX OTIMIHH
OT METO/IOB JIPYTHX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUS MAaTEMAaTUKH IS
peleHHs HayYHBIX U MPUKIaIHBIX 3a1a4. TakuM 00pa3oM, MaTeMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIa/1 B POpMHUpPOBaHKE OOILEH KYIbTYpPhI YeIOBEKA.

I/I3yquI/Ie MaTEMAaTHUKH TaKXE CHOCO6CTByeT 9CTETHYCCKOMY BOCIIMTAHUIO YE€JIOBCKA, IOHUMAaHHIO
KpaCOThI 1 U3AIICCTBA MATCMATUYCCKUX paccyxc):[eHm”I, 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 YacTW MaTEMAaTHUKH B IIKOJIE. DTOU LIEJTM COOTBETCTBYET JOKA3aTelIbHAsl JIMHUSI MPETOJaBaHus
reomerpun. Creays npeacTaBIeHHON paboueil mporpamme, HaYMHasI ¢ CEAbMOTO KJlacca Ha ypoKax
T€OMETPUHU 00YHAIOUNCS YUUTCS POBOAUTH JOKAa3aTEIbHbIC PACCYKICHHS, CTPOUTH JIOTHYECKUE
YMO3aKJIIOUEHUs, TOKa3bIBaTh UCTUHHBIC YTBEPHKJICHUS U CTPOUTH KOHTP MPUMEPHI K JIOXKHBIM, IPOBOIUTH
PacCyXJICHHS OT «IIPOTUBHOTOY», OTIIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYyIUPOBATH OOpaTHBIC
YTBEpXKACHUS. Y YSHUK, OBJIAJIEBUINI HCKYCCTBOM PacCyKIaTh, OyIeT MPUMEHSTh €ro U B OKpY>Karolei
KU3HHU.

Kaxk nucan reomerp u neparor Urops ®enoposud llapeirus, «roasMu, TOHUMAKOIUMHA, YTO TAKOE
J0Ka3aTeNIbCTBO, TPYJHO U JaKe HEBO3MOKHO MaHMITYJIMPOBaTh». 1 B 3TOM COCTOUT BaxkHOE
BOCIIUTATEJIbHOE 3HAYCHUE U3YYCHUS T€OMETPUH, IIPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTUYECKON
mkoJje. BMecte ¢ TeM aBTOpBI MPOrpaMMBbl IPEJOCTEPETraAIOT YUUTENS OT U3JIUIIHEro popMaan3mMa, 0COOEHHO
B OTHOILICHWH Hadal U OCHOBaHMM reomerpun. @pannysckuii marematuk JKan /[pe10HHE 0 ’TOMY IIOBOLY
BbICKa3aJics Tak: «UTo KacaeTcs 1eIMKaTHOM MpoOaeMbl BBEIEHUS «aKCHOM», TO MHE Ka)KeTcs, 4TO Ha
MEPBBIX MOpax HYKHO BOOOIIE U30eraTb MPOM3HOCUTH caMo 3TO ¢I0BO. C Apyroil ke CTOPOHBI, HE CIeNYeT
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 n3y4eHus: TeOMETPUU ABISETCA UCIIOIb30BAHNUE €€ KaK MHCTPYMEHTA IIPU PEILICHUH KaK
MaTeMaTHYECKUX, TaK U MPaKTUYECKUX 3aJ1a4, BCTPEUYAIOUINXCS B peaibHOM Ku3HU. OKOHUMBIINHI KypC
Tre€OMETPUHU LUIKOJIBHUK JIOJIKEH ObITh B COCTOSIHUU OTIPEAEIUTh T€OMETPUUECKYIO (PUTypy, OIHcaTh CJIOBAMU
JTaHHBIN 4epPTEX WIM PUCYHOK, HAMTH IJIOLIA/Ib 3eMEJIBHOTO Y4acTKa, pacCuuTaTh HEOOXOAUMYIO JJIUHY
OIITOBOJIOKOHHOT'O Ka0eJst Ui TpedyeMble pa3Mepbl Tapaxka i aBTOMOOMIsl. DTOMY COOTBETCTBYET BTOpasl,
BBIYMCIINTEINIbHAS JINHNS B U3YYEHUH T€OMETPHH B IIKOJIE. J[aHHAS MpaKTU4eCKas TUHUSA SIBIIIETCS HE MEHEE
BaXkHOM, yeM rnepBasi. Emé [lnaton npeanuceiBai, 4todsl «rpaxaane [IpekpacHoro ropoja H1 B KOeM
cllydae He OCTaBJIsUIM F€OMETPHIO, Be/lb HEMAJIIOBAXXHO Jjake MOO0UHOE €€ MPUMEHEHHE — B BOEHHOM JIeJie
7ia, BIIPOYEM, M BO BCEX HayKax — JUIsl Iy4IIero UX YCBOEHUS: Mbl BEJlb 3HAeM, Kakasi OeCKOHeUHas pa3HHIla
CYILLIECTBYET MEXY YEIOBEKOM IPUYACTHBIM K T€OMETPUN U HENTPUYACTHBIMY. [{J11 TOr0 yUUTENIO
peKOMeHIyeTcsl MoAOUpaTh 331a4 MPAKTUYECKOT0 XapaKkTepa il pacCMaTPUBAEMbIX TEM, YUUTh JeTel
CTPOUTh MAaTEMATHYECKUE MOJIEIHN PEATBbHBIX JKU3HEHHBIX CUTYAlUi, IPOBOANTH BBIUUCICHHS U OLIEHUBATH
aJIeKBATHOCTD MOJYYEHHOT0 pe3yibTara. KpaliHe Ba)KHO OAUEPKHUBATH CBSA3U T€OMETPHUH C IPYTUMH
npeIMeTaMu, MOTUBHPOBATH UCIIOJIB30BATh ONPEAETICHUS TeOMETPUUECKUX (PUTYP U TOHATHH,
J€MOHCTPUPOBATh MPUMEHEHHE MOIYYEHHbIX YMEHUI B (pU3MKE U TEXHUKE. DTHU CBSA3U Haubosee SpKo
BHUJIHBI B TeMax «BekTops», « Tpuronomerpudeckue COOTHOMEHU», «MeTtox koopauHar» U «Teopema
[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
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CormacHo yaeOHOMY IU1aHy B 7—9 Kiaccax u3ydaercs yaeOHbIH Kypc «['eoMeTpus», KOTOPBIN BKIIFOYAET
CIIeAYIOIINE OCHOBHBIE pa3ziesbl coaepkanus: «I'eomerpuueckue GUrypsl 1 ux cBoiicTBay, «M3mepenue
T€OMETPUUYECKUX BEIMYMHY, a TaKKe «JeKapTOBbl KOOPAUHATHI HA TNIOCKOCTUY, «BeKTopbl», «JBUkeHUs
wiockoctu» U «lIpeoOpa3oBanust mogooHs».

Y4eOHbIH M1aH MpeIycMaTpUBACT U3yYEeHUE TEOMETPUH Ha 0a30BOM YPOBHE, UCXO0/Is U3 HE MeHee 68
y4eOHBIX 4acOB B YU€OHOM roJy, BCETo 3a TpU roaa o0yueHuss — He MeHee 204 yacos.
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COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

7 KJIACC

Hauanbubie noHsTHs reomeTpun. Touka, mpsimasi, OTpe30K, Iyd. Yroi. Buasl yrios. BeprukaibHblie u
cMeXHbIe yriibl. buccekrpuca yria. JlIomanasi, MHOroyroyibHUK. [lapajienbHOCTh U IEPIEHIUKYISPHOCTD
MPSIMBIX.

Cummetpuunble purypsl. OCHOBHBIC CBOMCTBA OCEBOM CUMMETPHUH. [IprMepbl CHMMETPHH B OKPYIKAIOIIEM
MHpe.

OCHOBHBIE TIOCTPOCHUS C TTIOMOIIBIO IUPKYJIS U TMHEHKH. TpeyroabHUK. BbicoTa, Meauana, OMcceKTpuca,
HX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa M IpHU3HAKK PAaBHOOEAPEHHOTO TPEYroJibHUKA. [[pr3HaKu paBeHCTBA TPEYTOJLHUKOB.

CBo¥iCTBa M IPU3HAKH MMApALICTbHBIX MPsAMBIX. CyMMa yIJIOB TpeyroibHuKa. BHElIHME yritbl
TpPEYroJbHUKA.

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

runorenyse. [Ipu3Haku paBeHCTBA PSMOYTOJIBHBIX TPEYTOJBHUKOB. 1IpSIMOYTrOJIBHBIN TPEYTOJIBHUK C YIJIOM
B 30°.

HepaBeHncTBa B reOMeTpuM: HEPABEHCTBO TPEYIOJBHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TEOpeEMa O
OospiieM yriie u OOJbIIeH CTOPOHE TpeyroyibHUKA. [leprneHauKyIsip 1 HaKJIOHHAS.

['eomeTpryeckoe MecTo Touek. buccekTpuca yriia u cepeJuHHbIN NEPIEHIUKYISAP K OTPE3KY KaK
r€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJia U JUaMeTp, UX cBoiicTBa. B3auMHoe pacnonoxeHne OKpyKHOCTU U IPSIMOM.

KacarennHas u CCKYylIasa K OKPY>XHOCTH. Opr)KHOCTI), BIIMCaHHAs B yroJi. Bnucannas n onncanHas
OKPYKHOCTH TPCYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. IlapamienorpaMM, ero npus3Haku 1 cBoicTBa. YacTHbIE ciaydyau napauienorpaMMoB
(mpsAMOYTOJIBHUK, POMO, KBa/ipaT), X MPU3HAKU U cBolicTBa. Tpanenus, paBHOOOKas Tparneuusl, e€ CBoWcTBa
u npusHaku. [IpsMoyronpHas Tpanenus.

Meron ynsoenust Meauansl. LlenTpanbHas cummetpust. Teopema daneca u TeopeMa 0 IPONOPLIUOHAIBHBIX
OTpEe3Kax.

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

[Tonob6ue TpeyroabHUKOB, K03 uirient nonodus. [Ipusnaku nonodus TpeyronbHUKoB. [IpumeHenue
10/100US TPH PEIIEHUH MTPAKTUYECKHX 3a/1a4.

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

Brruncnenue niomiaaeit TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [Iudaropa. [lpumenenne Teopems [Tudaropa npu pereHun NpakTHUECKUX 3ajay.

CuHyC, KOCHHYC, TAHT'€HC OCTPOTO yIjla MPSMOYTOJBbHOTO TPEYrojJbHuKa. OCHOBHOE TPUTOHOMETPUUECKOE
TOX7ecTBO. TpuroHomerpudeckue GpyHkuuu yrios B 30°, 45° u 60°.

BrnucanHble M IEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOPJOM. YTIIBI MEXAY XOpJaMHU U
CEeKyIIMMU. BrincanHble U ONMCaHHBIE YETBIPEXYTOIbHUKH. B3aMHOE paCIIONI0KEHHUE IBYX OKPYKHOCTEM.
Kacanue oxpyxnocreit. O01mune kacaTeibHble K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrios oT 0 1o 180°. OcHOBHOE TpUrOHOMETpUUECKOE TOXKAECTBO. DopMyIbI
[IPUBE/ICHUS
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Pemienue TpeyronbHUKOB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. PerieHne npakTuyecKux 3a1ad ¢
UCIOJIb30BaHNEM TEOPEMbl KOCUHYCOB M TEOPEMbI CHHYCOB.

[Ipeo6pazoBanue momodus. [Iomodre cOOTBETCTBEHHBIX JIEMEHTOB.

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

BekTop, 1rHa (MO1yJ1b) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTUBOIOIOAKHO HAIIPABJIEHHBIE BEKTOPBI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIUU HaJl BEKTOpamu. Pa3iioxkeHne BeKTopa 1o 1ByM
HEeKoJUTMHeapHbIM BekTopaM. Koopannatel BekTopa. CkansipHoe NPOoU3BeACHUE BEKTOPOB, TPUMEHEHUE AJIs
HAXO0XJICHUS JUIUH U YTJIOB.

JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH. Y PaBHEHUSI IPSMOM U OKPYKHOCTU B KOOPAMHATAX, IEPECeUCHUE
OKPY>KHOCTEH U MpsMBIX. MeTo/1 KOOpJIMHAT U €ro MpUMEHEHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. [IMHA OKpYKHOCTH. [ pagycHas U paguaHHas Mepa yria, BBIYUCICHUE
JUIMH 1yT OKpyKHOCTel. Ilnomans kpyra, CeKTopa, CErMEHTaA.

JIBu>KeHMsI IIJIOCKOCTU U BHYTPEHHHUE CUMMETpUHU (uUryp (seMeHTapHble npeacTasienus). [lapannensHbiit
nepenoc. [IoBopor.
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IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoenne yaeOHOTO Kypca «I'eoMeTpus» TOJDKHO 00ecTeuynBaTh JOCTHKEHNE HA YPOBHE OCHOBHOTO
o0miero 00pa3oBaHus CIEIYIOMIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

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

I[MaTpuoTHyeckoe BOCIUTAHHE:

MPOSIBJICHUEM MHTEPECa K MPOIUIOMY M HACTOAIIEMY POCCUMCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIICHHEM
K TOCTHXKEHHUSM POCCHICKIX MAaTEMAaTHUKOB M POCCUHUCKON MaTeMaTUYECKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX
JOCTHKEHHM B IPYrHX HayKaX U MPUKIAIHBIX cepax.

I'paskianckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

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

Tpynosoe BocnuTaHue:

yCTaHOBKOﬁ Ha aKTUBHOC y‘IaCTI/Ie B pGHIGHI/II/I HpaKTI/IIIGCKI/IX 3a1a4 MaTCMaTI/ILIeCKOf/'I HaHpaBJIeHHOCTI/I,
OCO3HaHUEM BKHOCTH MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUU BCEH KU3HU JJIsl YCTICIIHON
npoeccuoHaNbHOM EeATEILHOCTH U Pa3BUTHEM HEOOXOINUMBIX YMEHHUIA;

OCO3HAHHBIM BBIOOPOM U MTOCTPOCHUEM MHANBUAYAIBHON TPAeKTOpUU 00pa30BaHUs U )KU3HEHHBIX TIaHOB
C Y4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH.

IcTeTnYecKoe BOCIUTAHHUE:
CIIOCOOHOCTBIO K AMOIIMOHAITBHOMY U 3CTETUYCCKOMY BOCTIPUSATHIO MAaTEMATHYECKUX O0BEKTOB, 3a/1a4,
peLIeHu!, pacCykACHUI; YMEHHUIO BUJIETh MAaTEMAaTHUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTI/I HAYYHOI'0 MO3HAHUA:

OpI/IeHTaHI/Ieﬁ B ACATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTIX pa3BHUTHUA YCJIOBCKA, MIPUPOIbI U O6HI€CTBa, IMIOHHMMAaHHUEM MaTeMaTUIeCKOM HAYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIBHOCTH, OTAaIllOB eé Pa3BUTHA U 3BHAYUMOCTH JJI Pa3BUTUS HUBUIIN3AlINN,

OBJIaJICHHEM SI3BIKOM MaT€MaTHUKH M MaTEeMaTHYSCKOM KyJ'IBTypOI\/'I KakK CpCACTBOM IMO3HAHUA MHUPA;

OBJIaICHUEM HpOCTGfIHIPIMPI HaBBIKAMH HCCIICOBATEILCKOM ACSITSIHbHOCTH.

dusnyeckoe BocnuTaHue, popMupoBaHue KyJbTYPbI 310POBbSl H IMOIMOHAJIBHOI0 0JIarONOIy4usi:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbsI, BEAEHUS 30POBOTIO
oOpasa >KHU3HH (310pOBOE NMUTAaHUE, COATaHCUPOBAHHBIN PEXUM 3aHATHI U OTIbIXa, peryisipHas puandeckas
aKTUBHOCT);

c(OpPMHPOBAHHOCTHIO HaBbIKA pedIeKCHH, IPU3HAHMUEM CBOETO IpaBa Ha OIMOKY U TaKOTo JKe IpaBa
APYroro 4eJoBeKa.

IK0JI0THYeCcKOe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MATEMATHYCCKUX 3HaHHI71 JJISA peHIeHI/IH 3a1a4 B O6J'IaCTI/I COXpaHHOCTI/I
OKpY’KaroIen cpe/bl, IIAaHUPOBAHUS MTOCTYMKOB U OIIEHKH X BO3MO>KHBIX TTOCTIEACTBHIA IS OKPYKAIOIIEH
CpeIbl;

OCO3HAaHHEM TJI00aTBFHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U TIyTeH MX pemIeHus.

JInyHOCTHBIE pe3yJIbTaThl, 00eceYrBaIOLIMe aJaNTAHI0 00y4al0IIerocsi K M3MeHSIOLIUM CS
YCJIOBHAM COLMATBLHOM M NPUPOAHOH Cpelbl:
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— TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHNIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 MPAaKTUYECKYIO IeATEIbHOCTh, B TOM YHCJIe YMEHUE YUUTHCS Y IPYTUX JIOJCH,
puoOpeTaTh B COBMECTHOM J1eATEIbHOCTH HOBbIE 3HAHMSI, HABBIKHA U KOMIIETEHLIUU U3 OIbITa IPYTHX;

— 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 3HaHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

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

METANPEIJMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIE pe3ynbTaThl OCBOCHHS MPOrpaMMbl yueOHOT0 Kypca «I eoMeTpus» XxapaKTepusyroTcs
OBJIAZICHUEM YHUBEPCANbHLIMY ROZHAGAMETbHBIMU OCUCMBUAMY, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU
OelicmeUuAMU U YHUBEPCATbHLIMU PEYIAMUGHBIMU OCUCBUIMU.

1) VYnueepcanvnvie noznasamenvHule oelicmeaus obecnedusarom Gopmuposanue 6a306vlx KOCHUMUBHBIX
npoyeccos 0oyuaroumuxcs (0ceoeHue Memoo08 NOZHAHUSL OKPYICAIOUWE20 MUPA,; NPUMEHEHUE T0SULECKUX,
ucc1e008amenbCKux onepayutl, ymeHuti pabomamao ¢ ungopmayueti).

Ba3oBrle Jlornuyeckue aeficTBUA:

— BBIABIIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMaTUYECKUX OOBEKTOB, TOHITHH,
OTHOIIEHHI MEXY TOHATHAMHE; (POPMyITHUpPOBATh ONPEIEICHUS TIOHATHIA; YCTaHABINBAThH
CYIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIINH, OCHOBAHUS JJIsi 000OIICHUS M CPaBHEHUS, KDUTEPHH
IIPOBOAMMOIO aHAJIN34,;

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

— BBIABJIATH MAaTEMaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUHNs B (pakTax, JaHHbIX,
HaOJIOICHUSAX U YTBEPKACHUSX; MIpeularaTb KPUTEPUU AJIS BBISIBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

— JACJIaThb BbIBOJALI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTHUBHBIX U HHAYKTUBHBIX
YMO38.KJHO‘ICHI/II7I, y'MOBaKJ'II-OLICHI/Iﬁ 1O aHAJIOTHUH,

— pa30upaTh 10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHHUH (IIpsMBIE U OT MIPOTHUBHOI'0), TPOBOIUTH
CaMOCTOSITENIbHO HECIIO’KHBIE TOKa3aTeIbCTBa MaTeMaTHUYECKHX (DaKTOB, BRICTpanBaTh apryMEeHTAIHIO,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATH CcII0CcO0 pelieHus yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOIXOAAIIHMA C Y4ETOM CaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHE JeicCTBUA:

— HCIOJIb30BaTh BOMPOCH! KaK UCCIeI0BATEIbCKUII MHCTPYMEHT MO3HaHUS; OPMYIUPOBATH BOPOCHI,
buKcupymoIre NPpoTUBOPEUrE, MPodIeMy, CAMOCTOSTEIBHO YCTAHABIMBATh HCKOMOE U JaHHOE,
(dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UINIO, MHEHHE;

— MPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY TUIAHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIIbIIIOE
UCCIICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 0OEKTOB
MEXTy COOO0H;
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— CaMOCTOSITEIILHO (POPMYITUPOBATH 000OMIECHHUS M BBIBOBI IO Pe3yJbTaTaM IMPOBEAEHHOTO
HAOJTIOICHUS, HCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTD ITOJIYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U
000011eHNI];

— IMPOrHO3UpPOBATH BO3MOKHOC PAa3BUTUC MMPOLECCA, d TAKIKC BbIIBUTATH IIPCAIIOJIOKCHHA O €ro
Pa3BUTHUHU B HOBLIX YCJIOBUSAX.

Pabora ¢ undopmanmeii:

— BBIBJISITh HEAOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAITUH, TAHHBIX, HEOOXOIUMBIX VISl PEIICHHS
3a7a4u;

— BBIOMpATh, AaHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIHIO Pa3IMYHbIX
BUJOB U (pOPM IPEICTABICHHUS;

— BBIOMpaTh POpMy MpencTaBieHUs] HHOOPMAIMH U HIUTIOCTPUPOBATH PEIIaeMble 331a4l CXEMaMH,
IyarpaMMamu, HHOU rpadukoil 1 nX KOMOMHALUSAMY;

— OILIEHMBATh HAJEKHOCTh MHPOPMALIMH 110 KPUTEPHSM, NIPEAJIOKEHHBIM YUUTEIEM WU
c(OpMyYITHPOBAHHBIM CAMOCTOSITEIHHO.

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

Oo0urenue:

— BOCIIpUHHUMATL U (I)OpMy.]'II/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMU U LECIISIMU O6H_IeHI/IH;
ACHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBaTh
MOSICHCHUA 110 X0y PCIICHUS 3aa4U, KOMMCHTHUPOBATDH HOJ'Iy‘I@HHHfI pe3yibTar;

— B X0JIe 00CY>XJIEeHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI, TPOOIEMBI, pelIaeMoi
3a/1auu, BHICKA3bIBaTh UJICH, HAIIEJICHHBIE HA TIOUCK PEIIEHHUS; COMTOCTABIISATh CBOU CYXKJECHUS C
CYXKJICHUSIMH JIPYTUX YYaCTHUKOB JHAJIOTa, 0OHAPYKUBATh Pa3IUYNe U CXOACTBO MMO3UIIUIL; B
KOPPEKTHOM opme popmMyIupoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS,

— MPEACTaBJIATh PE3yJbTAThl PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUIEHUS C YYETOM 3aJ1a4 MPE3eHTAMU U 0COOEHHOCTEN
ayJIUTOPUH.

CoTpyaHu4ecTBo:

— IMOHUMAThb U HUCIIOJIB30BaTh NMPECUMYIICCTBA KOMaHI[HOI\/'I n I/IHI[I/IBHI[YﬁJILHOﬁ pa6OTI>I IIpU pCHICHUHA
y‘IG6HBIX MaAaTE€MaTUYCCKUX 3aJ1a4,

— MPUHUMATH [[Eh COBMECTHON JESITENbHOCTH, TUIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM paboTHI,
pacrnpenenaTh BUABI paboT, JOrOBapUBATHCS, 00CYKIaTh MPOIECC U pe3yabTaT paboThl; 00001IaTh
MHEHHS HECKOJIBKUX JTIONEH;

— Yy4acTBOBAaTh B IPYyMIOBBIX (popMax paboThl (00Cyk1eH!Us, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJHATH CBOKO YaCTh pa60T1>1 U KOOPAWHHUPOBATE CBOU )IefICTBHH C ApYTUMHU YWICHAMHU KOMAaHbI;

— OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIHI MPOAYKT 11O KPUTEPUIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHUS.

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

CaMOCTOSITENIFHO COCTABIISATD IUIaH, AJITOPUTM pEIIeHHs 3a/1aui (MU €r0 4acTh), BBIOUPATh CIIOCO0
peleHust ¢ y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOIb:

— BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOIIecca U pe3yiibTaTa pelIeHUs
MaTeMaTHYECKOM 3aa4uH;

— MNPEABUACTb TPYAHOCTH, KOTOPLIC MOI'YT BOBHUKHYTH IIPpU PCIICHNU 3aJa4l, BHOCUTHE KOPPEKTHBEI B
JCATCIIBHOCTh HA OCHOBE HOBBIX 06CT05IT6J'IBCTB, HaﬁI[CHHBIX OIJ_II/I6OK, BBbISABJICHHBIX pr,HHOCT@ﬁ;

— OLIGHUBATh COOTBETCTBUE PE3yNbTATa ACATEIBHOCTH IOCTABICHHON 1IETTN U YCIOBUSAM, OOBACHSITH
MPUYUHBI JOCTHKEHUS WU HEIOCTHKEHUS 11e]I, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yqe6Hor0 Kypca ((FGOMeTpI/IH» Ha YPOBHC OCHOBHOI'O 06]].[61“0 06p330BaHI/IH JOJI2KHO
obOecreynBaTh AOCTHUIKCHUC CIICAYIOIIHNX MPEIAMCTHBIX O6p830BaTeJIBHLIX PE3yJIbTATOB:

7 KJIACC

— Pacno3naBaThe u3yueHHbIe reoMeTprUecKre (GUTYyphl, ONPEAEATh UX B3aUMHOE PacIoIOKEHNUE,
n300pakaTh reoMeTpuuecKre (GUTYPHI; BHIMOIHATH YEPTEKHU MO YCIOBUIO 3a1auu. VI3MepsTh TMHEITHbIC
Y YIJIOBBIE BEJIMUMHBI. PemaTe 3a1a4u Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB.

— Jlenath rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEAIbHOM KU3HU, Pa3MEPOB
IPUPOJIHBIX 00BEKTOB. PaznuuaTh pazmMepsl 3TUX 00BEKTOB MO MOPSAIKY BEJIMUUHBI.

— Crpoutb yepTeku K reOMETPUUECKUM 3a/1adam.

— Ilonp30BaThCs IPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BaTh IPU3HAKH U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJIBLHUKOB MPU PELICHUH 3a/1a4.

— HpOBOI[I/ITB JIOTUYCCKUEC PACCYKACHUS C UCITIOJIB30BAHUCM I'€COMECTPHUICCKUX TCOPEM.

— llonp3oBathCs IMPpU3HAKaMH PABCHCTBA IIPAMOYTOJIBHBIX TPEYTI'OJIbHUKOB, CBOMCTBOM MCHAaHbI,
HpOBeHéHHOﬁ K TUIIOTCHY3C IPAMOYT'OJIBHOT'O TPCYTI'OJIbHHUKA, B PCIICHUU I'COMCTPUYICCKHUX 3a/1a4.

— OnpenensaTs napamiebHOCTh MPSMBIX C TOMOIILBIO YIJIOB, KOTOPBIE 00pa3yeT C HUMHU CEeKYIIas.
OnpenensaTs NapajaelbHOCTh MPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHON IPSIMOM 10
TOYEK APYroW MpsSIMOM.

— Pemrars 3a7aun Ha KieTyaToi Oymare.

— IIpoBoauTH BEIYMCIIEHUS U HAXOIUThH YUCIIOBbIE M OYKBEHHBIE 3HAUEHUS YTIIOB B FTEOMETPHUUECKHUX
3a/1a4ax C MUCMOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYT'OJIBHUKOB, CBOMCTB YTJIOB,
00pa30BaHHbBIX MPU MEPECEUCHUH ABYX MapalieIbHbIX MPSMBIX CeKyllel. Pemars npakTuueckue
3a/1a4M Ha HAXOX/IEHUE YTJIOB.

— Brnazgets moHATHEM reOMEeTPHUYECKOr0 MECTa TOYEeK. Y METh ONMpeAesiTh OUCCEKTPUCY yIia U
CEepPEIVHHBINA MEPHEHIUKYISAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

— @opMyJIMPOBATH ONPEAEIICHUS OKPYKHOCTH U KpYra, XOpAbl U JUAMETPa OKPYKHOCTH,
MOJIb30BAThCA UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOKMCTBA IIPU PELIEHUH 3a1a4.
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— 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 MEPICHIUKYIAPBI K CTOPOHAM TPEYroJIbHUKA MEPECEKAOTCsl B OJJHON 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‘ICCKI/Iﬁ
CMBICIJI.

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

8 KJIACC

— Pacrnio3HaBaTh OCHOBHBIE BHUBI I-IeTBIpéXyI‘O.HI:HI/IKOB, HX 3JICMCHTHI, I10JIb30BAThCA X CBOMCTBaMH
IIpU pCUHICHUH I'COMETPHUICCKUX 3aaaY.

— HpI/IMeHHTb CBOMCTBA TOUKH nepeceucHus MCIuaH TpCyroJibHUKa (ueHTpa MaCC) B PCHICHHH 3a1a4.

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

— Ilonp3oBaTbes TeopeMoﬁ daneca u TeopeMoﬁ O IMPOIIOPHHUOHATIBHBIX OTPE3KaX, IIPUMCHATD UX JJIA
pEeICHUA IMMPAKTUYCCKUX 3a/1a4.

— HpI/IMeHHTb IIPU3HAKH HOI[O6I/I$I TPEYIrOJIbHUKOB B PCIICHNUU I'COMCTPHUYICCKUX 3a1a4.

— Tlonp3oBarkcs Teopemoii [Tudaropa st pemeHust reOMETPUYECKUX U MPAKTHIECKUX 3a1a9.—
CrpouTh MaTEMaTUUYECKYIO MOJIEIb B IPAKTUYECKUX 3a/lauaX, CAMOCTOSITENIBHO JIeaTh 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.

— BeoruncnaTe (pa3audHbIME crioco0aMu) IJIOMIAs TPEYToJbHUKA U TUIOIIA 1M MHOTOYTOJIbHBIX (QUTYp
(MoMB3ysCh, T/Ie HEOOXOUMO, KaTbKYIATOPOM).

— HpI/IMeHHTB IMOJIYYCHHBIC YMCHHUS B IIPAKTUYCCKUX 3aJlavyax.

— Bunazgers NOHATHAME BIIMCAaHHOIO U HEHTPAJIBHOTO YIJIA, UCIIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJy XopJamH (CeKyIIMMH) U YIiie MeX/ly KacaTeJIbHOM U XOpAO0H Ipy peleHun
TEOMETPUYECKHX 3aad.

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

— HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHUA HA MPAKTHKE — CTPOUTHh MATECMATHYCCKHUEC MOACIIN IJIA 3ada4
pCaJIBHOﬁ JKU3HHU U IPOBOJAUTH COOTBCTCTBYIOIIUEC BHIMUCIICHUA C IPUMCHCHHUEM 1'[0,[[061/151 u
TPUTOHOMCTPHUU (HOJ'IB3y$ICB, rac HCO6XO,Z[I/IMO, KaJ'ILKy.HSITOpOM).

9 KJIACC

— 3HaTb TPUTOHOMETpHUYECKHEe (PYHKIIUU OCTPHIX YTIIOB, HAXOJUTh C UX MIOMOIIBIO Pa3IUYHbIE
3JIEMEHTBHI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pELICHHE IPSIMOYTOJIbHBIX TPEYTOIbHUKOBY). Haxomuts (c
MOMOIIBIO KaIbKYIIATOPA) JUTMHBI U YTIIBI U711 HETAOJIMYHBIX 3HAYCHUH.

— Iloap30BaThbCs d)ODMV.HaMI/I HIPUBCACHHUA U OCHOBHBIM TPUT'OHOMCTPHUYCCKUM TOXKIACCTBOM JJIA
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HaXOXICHUA COOTHOIIICHUI MCKAY TPUTOHOMCTPUICCKUMU BCINYHNHAMU.

— Hcnonb30BaTh TEOpEMBI CHHYCOB U KOCHUHYCOB U1 HAXO0KICHHS Pa3JINYHBIX 3JIEMEHTOB
TPEYTroJIbHHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATh UX MPU PELIEHUH F€OMETPUUECKUX 3a7ad. —
Brnaners nonstusiMu peoOpa3oBaHus MOA00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX QHUTYpP. —
[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 (UTYP B OKPYKAIOIIEM MHPE.

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

— Ilonp30BaThCs BEKTOPAMU, IOHUMATh UX TE€OMETPUUYECKHIA U (PU3UUECKUI CMBICT, IPUMEHSTh UX B
pELICHUH T€OMETPUUECKUX U (PU3HUECKUX 3ajiau.

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

— Iloap30BaThbCst METOAOM KOOpAMWHAT Ha IINIOCKOCTHU, IIPUMCHATD €I'0 B pCIICHUHU I'COMCTPHUUICCKUX 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 IMMOJIYYCHHBIC YMCHHUS B IPAKTUYCCKHUX 3a/lavax.

— HaxoauTs ocu (U HeHTPhl) CUMMETPUU GUTYD, TPUMEHSTh TBUKEHHS INIOCKOCTH B IPOCTEHIINX
CIIyJasix.

— IlpumeHsTH MONMy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTUYeCKUe MOAENH AJIs 3aa4
peasbHOM JKU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS ¢ IPUMEHEHUEM OA00MS U
TPUTOHOMETPUUYECKUX (YHKLUH (ITOJIB3YSICh, TJIe HEOOXOIUMO, KaJIbKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC

No
n/n

HaunmeHnoBanue Ppa3aeioB U TEM NMPOrpaMMbl

KosunuecTBo yacoB

BCEro | KOHTPOJIbHbIE
padoTsl

NMpaKTHYecKHe
padoTbl

JJ1eKTPoHHbIe (L POBbIe) 00pa3oBaTeIbLHbIE

pecypcebt

Paznen 1. Ilpocreiimme reomerpuyeckue GUrypsl u ux cBoiicrsa. M3mepenne reoMeTpuyecKux BeJHYHH.

1.1.

HpOCTeﬁH.IPIe TEOMETPUICCKUE 00BEKTHI TOUKU TIPAMBIC, JIyYH U YIJIbI, MHOTOYT'OJIbHHUK, JIOMaHasl.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

CMeKHbIE U BEPTUKAJIBHBIC YIJIbL.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Pabora ¢ mpocTeiimMn 4epTexam.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

MSMepCHHC JIUHEUHBIX U YIJIOBBIX BEJIMYUH, BBIYUCIICHUEC OTPE3KOB U YIJIOB.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

HepnMeTp " 1Io1ma b Cbl/ll“yp, COCTaBJICHHBIX U3 IIPAMOYTOJILHUKOB.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

HWroro no pazneny:

14

Pa3nen 2.TpeyrojbHuKH

2.1.

INonsiTHE 0 PaBHBIX TPEYTOILHUKAX U MEPBHYHBIC IIPEICTABICHHS O PABHBIX (KOHTPYIHTHBIX) (HIypax.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.2.

Tpl/l TIpU3HaKa paBEHCTBA TPEYT OJIBHUKOB.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.3.

HPI/BHaKH PaBEHCTBA NPAMOYT'OJbHBIX TPEYTOJIbHUKOB.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
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2.4.

CBoiiCcTBO ME€QHUaHBI IIPAMOYTOJIBHOT'O TPEYT'OJIbHUKA.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.5.

PaBHO6ereHHHC 1 paBHOCTOPOHHHUE TPEYTOJIbHUKH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.6.

[pu3Haku u cBOKCTBA PaBHOOEAPEHHOIO TPEYTrOJIbHHUKA.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

2.7.

IIporuB GonbIieil CTOPOHBI TPEYTOIEHUKA JIEKUT OONBIIHI YTOII.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.8.

IIpocreiilye HepaBEeHCTBA B TEOMETPHH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

2.9.

HepaBeHCTBO TPEYTrojJbHUKA.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.10.

HepaBeHCTBO JIOMaHOI.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.11.

[psAMOYTOBHBIH TPEYTONBHUK € yrioM B 30°.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.12.

HepBHC TIOHATHA O 10Ka3aTEJIbCTBAX B TCOMETPUHN

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no paznemny:

22

Paznen 3.11apajiensHbie NpsiMbie, CyMMA YIJIOB TPEYT0JbHAKA

3.1.

ITapannenbHble NpsMble, MX CBOHCTBA.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
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3.2

IIsaTo1ii moctynat EBkinia.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.3.

Haxpecrt Jiexaliye, COOTBETCTBEHHbIC M OHOCTOPOHHHUE yIJIbl (00pa3oBaHHBIE PHU NIEPECCUCHNH APAILICIIBHBIX TIPSIMBIX
ceKyuiei).

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

34.

HpPBHaK TIapaJuICJIbHOCTH MPSAMBIX UEPE3 PaBEHCTBO paCCTOﬂHI/Iﬁ OT TOUCK OI[HOﬂ HpSIMOﬁ J0 BTOpOﬁ Hp}lMOfI.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.5.

CyMMa yrjoB TpeyroibHHKA H MHOTOYTOJbHUKA.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.6.

BHemnue yrisl TpeyroabHUKa

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

Hroro no paszzeny:

Pasnen 4.0xpy:kHOCTH U KPYTr. ['eoMeTpHyecKue NocTpoeH s

4.1.

OKpy>KHOCTb, XOPJIbl X JUAMETPBI, HX CBOKCTBA.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

4.2.

KacatenpHast K OKpYKHOCTH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

4.3.

Opr)KHOCTL, BIIMCaHHAas B yroJl.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

4.4.

[Tonstue o 'MT, npumenenue B 3ajavax.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

45.

Buccextpuca u cepeIMHHbIIN TEPICHIUKYILIP KaK TeOMETPHIECKHE MECTa TOUEK.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
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4.6.

Opr)KHOCTI), OMNUCaHHAs OKOJIO TPEYT'OJIbHUKA.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

4.7.

BrucanHasi B TpeyroabHUK OKPYKHOCTb.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

4.8.

HpOCTeﬁHIPIe 3aa4u Ha IIOCTPOCHHUE.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

HWroro no pazneny:

Paznen S. IloBTopenue u 06001meHne 3HAHUI.

5.1.

HOBTOpeHI/Ie n 0606H16HI/16 OCHOBHBIX TIOHSTHH W METOJIOB Kypca 7 knacca.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no paszzeny:

OBILIEE KOJIMYECTBO YACOB II0 [TPOTPAMME

68 0

8 KIIACC

Ne
n/n

HaumenoBanue pa3sjaesioB H TeM NPOrPaMMBbI

KoanuecTBo yacon

BCEro | KOHTPOJIbHbIE
padoTsi

NMpaKTHYecKHe
padoTbl

Ji1eKTpoHHbIe (LU POBbIe) 00pa3oBaTeIbLHbIE

pecypesl

Pasnen 1. YeTbIpéxyroJabHUKH

1.1.

[TapasienorpamMm, ero NpU3HaK| 1 CBOICTBA.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

1.2.

YacTHble cTydan HapauIelorpaMMoB (IPAMOYTOIbHHUK, poMO, KBaApaT), UX HIPU3HAKU U CBOICTBA.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

1.3.

Tpanenus.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

PasHoOOKas 1 TIPSAMOYTOJIbHAsA TpaICuu.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
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1.5. | YaBoenne meauaHsl.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

1.6. | LlentpanpHas cHMMeTpHS

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no pazzpeny

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

2.1. | Teopema ®aneca u TeopeMa O IPOMOPIIHOHANBHBIX OTPE3Kax.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.2. | CpenHsis IMHUS TPEYTOJIbHUKA.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.3. | Tpameuus, e€ cpeHss JIMHUSL.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.4. | IIponopuuOHaIbEHEIE OTPE3KH, TOCTPOEHHE YETBEPTOTO NPOMOPLHOHAIBHOIO OTPE3KA.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.5.. | CoiicTBa 11leHTpa Macc B TPEYTOJIbHUKE.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.6. | Ilomo6HBIE TPEYTONBHAKH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.7. | Tpu npu3Haka nog00Ks TPEYTOIBHUKOB.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.8. | TlpakTiyeckoe MpuMeHEHUE

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no pazzeny:
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Paspen 3. [liiomans. HaxoxaeHue niomajeii TpeyroibHUKOB H MHOTOYroJIbHbIX (uryp. Ilinomaayu nogodHbIx puryp

3.1.

I[Monsite 00 00LIeH TEOPHH IIOIIAIN.

0.5

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.2.

q)OpMyHLI JUISL IIIIOMaAu TPEYTOJIbHUKA, TapajuieaorpaMmma

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

33.

OTHomIeHNe MIoM@AAei TPEyTroNIBHUKOB C 0OIIMM OCHOBAHHIEM HIIH OOIIEH BBICOTOH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.4.

Brruncienue miomaeit CIoxHbIX QUryp yepes pa3oueHne Ha YaCTH U JOCTPOCHHE.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.5.

ITnomamm ¢uryp Ha KIeT4aToil Oymare.

0.5

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.6.

I[Tnomanu mogo6HbIX HHTYD.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.7.

Brruncnenue mioniaaei.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.8.

3amaun ¢ TIPAaKTHYCCKHUM COZICPIKAHUEM.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.9.

Penienue 3a1a4 ¢ MOMOIIBIO0 METO/Ia BCIOMOTATEILHOM TIIOMA N

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Htoro no pazaeny:

Pasnen 4. Teopema IMudaropa u Hauajia TPUrOHOMETPUU

4.1.

Teopema [Tugaropa, e€ 10ka3aTenbCTBO U NPUMEHEHHE.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
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4.2. | Obparnas Teopema ITucdaropa. 2 0 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

4.3. | Onpenesenne TPUrOHOMETPHIECKHX (GYHKIHIT OCTPOro Yriia, TPUrOHOMETPHUUYECKUE COOTHOLICHHS B IIPSIMO YTOJIBHOM 2 0 0 https://videouroki.net/
TPEyTrOIbHUKE. https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

4.4. | OCHOBHOE TPHIOHOMETPHYECKOE TOXKIECTBO. 2 0 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

4.5. | CooTHOLICHHUS MEXIy CTOPOHAMHU B IIPSIMOYTOJILHBIX TPEYrOJbHHUKAX ¢ yriiamu B 45° u 45°; 30° u 60° 2 1 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no pazzeny: 10

Paznen 5. Yriabl B OKPY/KHOCTH. Bnucannble 1 onNMcCaHHbIE YETbIPEXyroJIbHUKH. Kacarteabnble k OKPYKHOCTH. Kacanue OKPY’KHOCTH.

5.1. | BrncasHble 1 LEHTPAIbHBIC YIIIbL, 2 0 0 https://videouroki.net/
YroJI MeK]y KacaTelbHOH H XOPIOi. https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

5.2. | Yrabl MexIy XOpAaMU U CEKYLIUMH. 2 0 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

5.3. | BrincanHbIe 1 ONMCAHHbIE YETHIPEXYTOIBHHIKH, HX PU3HAKN U CBOWCTBA. 3 0 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

5.4. | llpumeHeHre 3THX CBOWCTB MPH PEIICHUH TEOMETPHIECKUX 3a/1ad. 2 0 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

5.5. | B3auMHOe pacrosiokeHue JIBYX OKPYKHOCTEH. 2 0 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

5.6. | Kacanue okpysxHOCTEi. 2 1 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no paszeny: 13

Pasnen 6. [loBropenne, 06001eH1e 3HAHMIA.
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6.1. | IloBTOpeHne OCHOBHBIX MOHSATHI H METOJOB KYPCOB 7 1 § KIIACCOB, 0000MICHIE 3HAHUH. 4 1 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

Hroro no paszzeny: 4

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 1

9 KUIACC
No HanmeHoBaHHe pa3geioB H TeM MPOrpaMMBbl KoanyectBo uacos JuekTpoHHbIe (LH(POBLIE) 06pa3oBaTeIbHbIE
n/m pecypcbl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
paboTbl paboTbl

Paspen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. PemieHue TpeyroibHUKOB.

1.1. | Onpenenenue TpuronoMeTpuueckux GyHkiumi yriaos ot 0° 1o 180°. 2 0 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

1.2. | Kocunyc u cuHyc IpsIMOTO M TYIIOTO yIJa. 1 0 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

1.3. | Teopema kocuHycoB. (O000ImEHHAs) TeOpeMa CHHYCOB (C pajiiyCOM OIMKCAHHON OKPYKHOCTH). 3 0 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

1.4. | Haxoxnenue AIUH CTOPOH U BEIUUMH YIJIOB TPEYTOILHUKOB. 3 0 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

1.5. | ®opmyrna miomaan TpeyroibHAKA Yepe3 BE CTOPOHBI M YTOJT MEXK/Ty HUMH. 2 0 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

1.6. | ®opmyna mIomamH 4eThIpEXyroIbHIKA Yepe3 €ro THATOHAIH H YTOI MEK/Y HUMH. 2 0 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

1.7. | IlpakTueckoe NPUMEHEHHE TOKa3aHHBIX TEOPEM 3 1 0 https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no pasueny 16

Paspnen 2. IIpeodpasoBanue nmogodus. MeTpuyeckue COOTHOLICHHSI B OKPY:KHOCTH

LokymeHT
CTtpaHuua

co3fgaH B anekTpoHHon opme. Ne 99 ot 30.09.2023. Vcnonnutens: Apynnud [.H.
20 n3 27. CtpaHuua cosgaHa: 30.09.2023 09:51

B I/NEKTPOHHbBIA
=® TATAPCTAH



2.1.

IMonsTe 0 MpeoOpa3oBaHUU TOTOOU.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

2.2.

COOTBETCTBEHHBIE dIEMEHTBI TOA0OHBIX QHUTyp.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

2.3.

Teopema 0 IPOU3BEICHUN OTPE3KOB XOPJI, TEOPEMa O TIPOU3BEICHUU OTPE3KOB CEKYILHUX, TEOPEMa O KBaJpaTe
KacaTeJIbHOI.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

2.4.

HpMMeHeHI/Ie B PCIICHNHN I'€OMETPUICCKUX 3a1a1

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

HUroro no pazueny

10

Pasnen 3. Bextopbl

3.1.

OmpezienieHue BEKTOPOB, CI0KEHUE U PA3HOCTb BEKTOPOB, YMHOKEHHE BEKTOPA Ha YUCIIO.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

3.2

Ou3nyecKkuii ¥ TeOMETPUYECKUI CMBICT BEKTOPOB.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.3.

Paznoxenne BEKTOpa 110 ABYM HEKOJUIMHEAPHBIM BEKTOPaAM.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.4.

Koopaunats! BekTopa.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.5.

CKaJ’lﬂpHOe TIPOM3BEICHUE BEKTOPOB, €0 NIPUMEHEHHUE U HAXOXKACHUA JUIMH U YTJIOB.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

3.6.

Perenue 3amau ¢ momorpo BEKTOPOB.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

[okyMeHT co3aaH B anekTpoHHown copme. Ne 99 ot 30.09.2023. NcnonHutens: Apynnud O.H.
Ctpanuua 21 n3 27. CtpaHuua cosgaxa: 30.09.2023 09:51

B I/NEKTPOHHbBIA
=® TATAPCTAH



3.7.

HpHMCHeHI/IB BEKTOPOB U PCIICHUSA 3a1a91 KUHEMAaTUKU U MEXaHUKH

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

Hroro no paszzeny:

12

Pasnen 4./lekapToBbl KOOPAMHATHI HA MIOCKOCTH

4.1.

HeKapTOBH KOOpAWHATBI TOUCK Ha IIOCKOCTH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

4.2.

YpaBHeHHE IPSMOH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

4.3.

YrioBoit KOS(IJGPI/IL[I/IGHT, TAHI'€HC YTJIa HAaKJIOHA, MapaJUICJIbHBIC U IIEPIICHAUKYIIIPHBIC ITPSAMBIC.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

4.4.

YpaBHEeHHE OKPYKHOCTH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

4.5.

Haxoxx1eH1eKoopANHATTOUEKIIePECEUCHUOKPYKHOCTH H TIPSMOIi.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

4.6.

MSTOI[ KOOpAWHAT IIpU PEHICHUN I'€OMETPUYICCKUX 3a/1a4.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

4.7.

Hcnonb3oBanue MmeToia KOOpAMHAT B MPAKTUYCCKUX 3a1adax

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no paszzeny:

Paspen S. IIpaBu/ibHbIC MHOTOYTOJIbHUKH. [IJIMHA OKPYKHOCTH M IVIOINA/AL KPyra. Beruncienue niomaiei

5.1.

HpaBMJ’ILHHe MHOTOYTOJIbHUKH, BBIYUCIICHUEC UX 3JICMCHTOB.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

5.2.

Yucio pu JIMHA OKPYXKHOCTH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

[okyMeHT co3aaH B anekTpoHHown copme. Ne 99 ot 30.09.2023. NcnonHutens: Apynnud O.H.
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B I/NEKTPOHHbBIA
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5.3.

JinuHa IyTH OKPYKHOCTH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

5.4.

Panuannas mepa yria.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

5.5.

Tlnomans Kpyra u €ro 3J1eMEeHTOB
(cexTopa u CerMeHTa).

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

5.6.

Brraucnenue HHOHIaI[Cﬁ (I)I/Il"yp BKITIOYAIOLINX JJIEMEHTHI KpyTra.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no pazzeny:

Pa3zzen 6. IBusKeHHs UIOCKOCTH

6.1.

TTonsTue o JBWKCHHUU ITIJIOCKOCTH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

6.2.

ITapasnenbHblit HepeHOC, IOBOPOT X CHMMETPHSL.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

6.3.

Ocu u HEHTPbI CHMMETPHUH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

6.4.

IIpocreiimune npuMeHeHNs B pEIICHUH 3a/1a4.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no paszzeny:

Paspen 7. [loBropenne, 06001enne, cucTeMaTH3aMA 3HAHUI

7.1.

TloBTOpEHNE OCHOBHBIX MOHATHI M METO/IOB KYpcoB 7—9 Ki1accoB, 0000IIEHHE U CHCTeMATH3alMs 3HAHUH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

7.2.

Ilpocreiimme reomeTpudeckne QUTYphI U HX CBOICTBA.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

[okyMeHT co3aaH B anekTpoHHown copme. Ne 99 ot 30.09.2023. NcnonHutens: Apynnud O.H.
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7.3.

I/ISMepeHI/Ie TEOMETPUICCKUX BEJININH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

7.4.

TpeyroabHUKH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

7.5.

HapaJIJIBJ'II)HI)IG U NIEPIICHAUKYJIAPHBIC ITPSAMBIC.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

7.6.

OKpYKHOCTb U KPYT.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

7.7.

FeomeTpW{ecxMe TIOCTPOCHHUS.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

7.8.

Vribl B OKpYKHOCTH. BIircaHHbIe U ONECaHHBIE OKPY)KHOCTH MHOIOYTOJIbHUKOB.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

7.9.

IIpsmast 1 OKpYKHOCTb.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

quHpéXyFOJ’[BHI/IKI/I. Brmcannbie 1 onMcaHHBIC YETBIPEXYTOJIbHUKH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Teopema [Tudaropa u Hayana TpuroHoMeTpuu. Perenue o0IMX TPEYroabHUKOB.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

7.12.

npaBHJ’lLHHe MHOT'OYTI'OJIbHUKH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

ITpeobpasoBaHHusI MIOCKOCTH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

[okyMeHT co3aaH B anekTpoHHown copme. Ne 99 ot 30.09.2023. NcnonHutens: Apynnud O.H.

Ctpanuua 24 n3 27. CtpaHuua cosgaxa: 30.09.2023 09:51

B I/NEKTPOHHbBIA
=® TATAPCTAH



7.14. | dewxenus. [Togobue. Cummerpus.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

7.15. | Ilnowazns. Beraucnenue mnoniaaei. [lnomanu nogo0HbIX Guryp.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

7.16. | JlekapTOBEI KOOPAUHATHI HA IIOCKOCTH.

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https:/resh.edu.ru/

7.17. | BexTops! Ha MIOCKOCTH

https://videouroki.net/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no pazzeny:

OBILIEE KOJIMYECTBO YACOB IIO [TPOTPAMME

68
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[okymeHT co3gaH B anekTpoHHon copme. Ne 99 ot 30.09.2023. Vcnonnutens: Apynnud O.H. 0 INEKTPOHHbIA
CtpaHuua 26 u3 27. CtpaHuua cosgana: 30.09.2023 09:51 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 99 ot 30.09.2023
WHuumatop cornacosanus: Apynnvd O.H. QupekTop
Cornacosanue nHnyuupoaro: 30.09.2023 09:51

JIlncT cornacoBaHus Twvn cornacoBaHus: nocneaoBaTenibHOE
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo

1 Apynnud O.H. 30.09.2023 - 09:52

[okyMeHT co3aaH B anekTpoHHon chopme. Ne 99 ot 30.09.2023. NcnonHutens: Apynnud O.H. B I/IEKTPOHHbBIA
CrpaHuua 27 u3 27. Ctpanuua cosgana: 30.09.2023 09:54 =¥ TATAPCTAH



