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IHOACHUTEJIBHAS 3AIINCKA

OBHIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "TEOMETPUSA"

Pa6ouas mporpamma o yue6nomy kypcey "I'eomerpus" mist oOydarommxcs 7-9 kiaccoB pa3paboTaHa Ha
ocHoBe DenepabHOTO rOCYJapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHAAPTa OCHOBHOIO O0IIEro 00pa3oBaHus ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, IPEABABIAEMbIX K MAaTEMaTHYECKOMY 00pa30BaHHUIO, U
TpaauLIUN POCCUICKOTO 00pa30BaHus, KOTOpbIe 00ECIEUNBAIOT OBIIJCHUE KIIFOUEBBIMH KOMIIETEHIIUSIMH,
COCTaBJISIOUIMMH OCHOBY IS HEMIPEPHIBHOIO 00pa30BaHUS M CAMOPA3BUTHS, a TAKXKE 1IETIOCTHOCTD
OOIIEKYJIbTYPHOT0, TMYHOCTHOT'O U TIO3HABATENILHOTO pa3BUTUs 0Oydaromuxcs. B nmporpamme yuteHs! uueu
u nostoxxeHus: KoHnenmuu pa3BuTHsi MaTeMaTudeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
uudpoBoit Tpanchopmanuu Beex chep ueaoBeuecKkoi AeITeIbHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBpEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4YeCKOW MOATOTOBKU. YK€ B IIKOJIE MAaTeMaTHKa CITY>KUT
OTIOPHBIM MPEIMETOM AJIS U3YUCHHSI CMEXKHBIX IUCHUIUIMH, a TOCJE IKOJIbI pealbHONH HEOOXOIMMOCTHIO
CTaHOBUTCSI HEMIPEPBHIBHOE 00pa30BaHKe, YTO TpeOyeT NOTHOLIEHHOM 0a30B0il 00111€00pa3oBaTENIbHOMN
MOATOTOBKH, B TOM YHCIIE U MATEMaTUYECKOM.

310 00yCIOBIEHO TEM, YTO B HAIIW JHU PACTET YUCIO MPodeccuii, CBI3aHHBIX C HENOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IACTIX, U TaXKe B
ryMaHHUTapHbIX cepax. Takum o0pa3oM, KpyT HMIKOJIbHUKOB, 17151 KOTOPBIX MaTEMaTHKa MOXKET CTaTh
3HAYMMBbIM MIPEIMETOM, PACLIUPSACTCS.

[IpakTuueckas mMoxae3HOCTh MaTEMATUKU O0YCIIOBJIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(GbyHIaMeHTalIbHbIE CTPYKTYpPbI HALLIETO MUPA: IPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOLIEHHUS OT
IIPOCTEHIINX, YCBAaUBAEMbIX B HEIIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX JJIs
pa3BUTHS HAYYHBIX U NPUKIAAHBIX UIEH. be3 KOHKPETHBIX MaTEMaTUUECKUX 3HAHUH 3aTPyAHEHO [IOHUMaHUE
IIPUHIUIIOB YCTPOMCTBA U UCIIOJIb30BAHUSI COBPEMEHHON TEXHUKHU, BOCIPUATHE U UHTEPIIPETALIUS
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuH, ManodppekTuBHA
ITOBCETHEBHAS IPAKTUYECKas AeATENbHOCTh. Kaxk10My 4eoBeKy B CBOEH KU3HU MPUXOJUTCS BBIITOIHATH
pacy€Thbl U COCTABNIATh AITOPUTMBbI, HAXOIUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NPAKTUYECKUMHU PUEMaMU
reOMEeTPUUYECKUX U3MEPEHNUN U TIOCTPOEHUH, YNTaTh UH(OpMaIIHIO, IPEICTABICHHYIO B BUI€ TaOIULI,
JMarpaMM U rpauKoB, XKHUTh B YCIOBUAX HEONPEIENEHHOCTH M TOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4ailHBIX COOBITHH.

OnHOBpEMEHHO C pacuIpeHreM chep IpUMEHEeHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCé Ooiee
Ba)KHBIM CTAHOBUTCSI MaTEMAaTUYECKUI CTHIIb MBIIIJICHUS, IPOSIBIISIONINICS B ONpeIeIEHHBIX YMCTBEHHBIX
HaBbIKaxX. B mpouecce n3ydeHus MaTEMaTUKHU B apceHall IPUEMOB U METOZI0OB MBIIIJIEHUS Y€I0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCSA MHAYKIMS U AeTYKIHs, 0000IeHNe U KOHKPeTH3alHsl, aHaJIN3 1
CHHTE3, KJIacCu(UKAIM U ccTeMaTu3anus, abctparupoBanue 1 aHanorus. OObeKThl MaTEMaTHUYECKUX
YMO3aKJIIOUE€HNH, IIPaBUjIa UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX ITOCTPOEHU,
CIIOCOOCTBYIOT BBIpaOOTKE yMEHUS (OPMYIMPOBATH, 0OOCHOBBIBATH U JIOKA3bIBATh CYKJIEHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIUIeHUE. Beaymiast posb NpUHAUIeKUT MaTeMaTHKE U B (GOPMUPOBAHUN
AJITOPUTMUYECKON KOMIOHEHTHI MBIIIIJICHNUS U BOCIUTAaHUN YMEHUH 1eHCTBOBATH 10 33/1aHHBIM aJITOPUTMaM,
COBEpPILIECHCTBOBATh U3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mpoliecce pemeHus 3a1a4 — OCHOBOW yueOHOM
JeSITeIbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKe TBOpUYECKas U MPUKJIIAIHAS CTOPOHBI
MBILICHUSL.

OO6yuenne MaTeMaTHKe Ja€T BOZMOKHOCTh Pa3BUBaTh Y 00y4aIOIIUXCS TOUHYIO, PALIUOHAIBHYIO U
MH(OPMATUBHYIO peyb, YMEHUE OTOMPATh HanboJiee MOIXOSIINE A3bIKOBbIE, CHMBOJIMUYECKHE, TpadudyecKue
CPEICTBA JJIsl BBIPAXKEHUS CY>KJIEHUHN M HaIJIAJHOTO UX MPECTABICHUS.

Heo0xoaumMbpIM KOMIIOHEHTOM 001N KyJIbTYPbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00I11ee 3HAKOMCTBO



C METO/IaMH [TO3HAHUSI ISHCTBUTEIILHOCTH, TPEJICTABICHUE O IPEAMETE U METOJaX MaTeMaTHKH, UX OTINYNi
OT METO/IOB JIPYTHX €CTECTBEHHBIX M T'YMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MATEMAaTUKH IS
pelIeHHs HayYHBIX U MPUKIaIHBIX 3a1a4. Takum 00pa3oM, MaTeMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B (POpMUPOBaAHUE OOIIEH KYJIbTYPHI UeIOBEKA.

I/ISY‘ICHI/IG MaTE€MAaTHKHU TAaKXE CHOCO6CTBy€T 9CTCTUYCCKOMY BOCIIMTAaHUIO YEJIOBEKA, IOHMMAaHUIO
KpaCOThI U U3AIIECTBA MATEMATUUYCCKUX paCCY)KﬂeHHﬁ, BOCIIPHUATHUIO TCOMETPHUICCKUX (bOpM, YCBOCHHUIO
nacu CUMMETPHH.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MatemaTHKy yKe 3aTeM YUUTh HaJ0, YTO OHA YM B TIOPSIOK MIPUBOAUTY, — MHUCAT BETUKHHA PyCCKUN
ydeHblid Muxann BacunbeBuu JIomoHOCOB. M B 3TOM COCTOMT OJIHA U3 JIBYX IieJiel 00yUYEHUSI TEOMETPUHU KaK
COCTABHOM YacTH MaTEMAaTHUKH B IIKOJIE. DTOU L€ COOTBETCTBYET JOKA3aTeNIbHASI IMHUS MPENOAaBaHuU
reomerpun. Crieys mpencTaBiIeHHON pabodeit mporpaMMe, Ha4YuHas ¢ CEBMOTO Kilacca Ha ypoKax
TeOMETPHUH OOYJAFOIIUNCS YUIUTCS TIPOBOIUTH JOKA3aTEIbHBIC PACCYKICHUS, CTPOUTH JIOTUYECKUE
YMO3aKJIIOUEHHUS, JOKa3bIBaTh HCTUHHBIC YTBEPKACHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, TPOBOJAUTH
PacCy X JICHHS OT «ITPOTUBHOTOY, OTIMYATH CBOMCTBA OT MPU3HAKOB, (POPMYIIMPOBATH OOpaTHBIC
YTBEPKACHUS. Y UYSHUK, OBJIAJIEBIINI HCKYCCTBOM PacCy’KJIaTh, OyIeT MPUMEHSATh €ro U B OKpY Karolei
JKU3HH.

Kaxk nucan reomerp u nexaror Urops @enoposuy Llapeirug, «IroapMu, IOHUMAOIUMHU, YTO TAKOE
J0Ka3aTeNIbCTBO, TPYIHO U AK€ HEBO3MOKHO MAHMITYJIMPOBaTh». 1 B 3TOM cOCTOUT BaxkHOE
BOCIIUTATEJIbHOE 3HAYCHUE U3YUYECHUS TEOMETPUH, IIPUCYILEE UMEHHO OTEYECTBEHHON MaTEMaTHYECKON
mkoJje. BMecte ¢ TeM aBTOpBI pOrpaMMsbl IPEAOCTEPETAIOT YUUTENSI OT U3JUIIHEro popMaan3mMa, 0cOOEHHO
B OTHOILICHWH HAa4dajJ U OCHOBaHMM reomerpun. @paniy3ckuil matemaTuk JKaH /[pe1oHHE 110 3TOMY ITOBOAY
BbICKa3aJicsl Tak: «YTo KacaeTcs 1eIMKaTHOM MpobieMbl BBEACHUS «aKCHOM», TO MHE Ka)KeTCsl, 4TO Ha
NIEPBBIX MOpax HY>KHO BOOOIIE U30eraTh NPOM3HOCUTH caMo 3TO c10BO. C ApyToi k€ CTOPOHBI, HE CIIELyET
yIyCKaTh HU OJJHOM BO3MO>KHOCTH J1aBaTh MPUMEPHI JJOTMYECKHUX 3aKII0UEHHH, KOTOpbIe Ky/a B O0bIIeH
Mepe, 4eM HJIesl aKCHOM, SBJISIFOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEIIIMU MATEMaTU4YECKOTO

MBIIJIICHU A .

Bropoii 1ienbro n3ydeHust reOMeTpuu SIBJISETCS UCIOIb30BaHNE €€ KaK HHCTPYMEHTA MPH PELICHUH Kak
MaTeMaTHYECKUX, TaK M MPAKTUYECKHX 3a/1a4, BCTPEYAIOIIUXCS B peasibHOM kKHU3HU. OKOHYMBIINHI KypC
re€OMETPHH UIKOJIbHUK JIOJDKEH ObITh B COCTOSIHUU OIPEENIUTh T€OMETPUUECKYI0 GUTYpy, ONUCaTh CJI0BaMU
JAHHBIA YepTEXK MM PUCYHOK, HAlTH TUIOIAAb 3eMENBbHOTO Y4acTKa, pacCYUTaTh HEOOXOIUMYIO JITUHY
OIITOBOJIOKOHHOTO Ka0es Win TpedyeMble pa3Mepbl rapaxa it aBToMOOMIIsL. DTOMY COOTBETCTBYET BTOpas,
BBIUUCIIUTENIbHAS JIMHUS B U3yUYE€HUH F'€OMETPHH B 1IKoJe. JlaHHas pakTHUecKas JIMHUS SIBJIIETCS HE MEHee
BakHOMH, yeM nepasi. Emé [1naron npennuceiBai, uToOb! «rpaxaaHe [IpekpacHoro ropoaa HU B KoeM
Cllyyae He OCTaBJISIIM TEOMETPUIO, BeJlb HEMAJIOBAXHO J1axe M0O0YHOe e€ MPUMEHEHHE — B BOEGHHOM JIeJie
71a, BIPOYEM, U BO BCEX HayKaX — JUISl JTYUILIEro UX YCBOCHUS: MBI Bellb 3HAeM, Kakas OE€CKOHEeuHasi pa3HuIla
CYIIECTBYET MEX/Y YEJIOBEKOM NMPUYACTHBIM K T€OMETPUHU M HEMPUYACTHBIMY. J{J1s1 3TOr0 yuuTemto
peKoMeHAyeTCsa MoA0UpaTh 3aJauu MPAKTHUYECKOro XapakTepa JJIsl pacCMaTPUBAEMBIX TE€M, YUUTh JeTel
CTPOUTH MaTeMaTHYECKHE MOJIEIH PEATbHBIX KU3HEHHBIX CUTyallui, TPOBOIUThH BBIYMCIICHUS U OLICHUBAThH
aJIeKBaTHOCTh MOJY4YEeHHOTO pe3yibrara. KpaiiHe BaxkHO MOAUEPKUBATE CBSI3U T€OMETPUU C IPYTUMHU
npeaMeTaMu, MOTUBUPOBAThH MCIIOJIb30BaTh ONPEACICHUs T€OMETPUUYECKUX (DUTYD U TOHITHH,
J€MOHCTPUPOBATh MPUMEHEHHE TIOTYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBSA3U HauboJee pKo
BUJIHBI B TeMax «BekTopbl», « TpuroHoMerprudeckue COOTHOImEeHus», «Metoa koopauHat» u «Teopema
[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE



CormacHo yueOHOMY TUIaHy B 7—9 Kjaccax u3ydaercs yueOHbIH Kypc «['eoMeTpus», KOTOPBIN BKIIIOYAeT
CIIEYIOIINE OCHOBHBIE pa3zienbl coaepkanus: «['eomerpuueckue Gpurypsl 1 ux cBoiicTBay, «M3mepenue
T€OMETPUUYECKUX BETUUNHY, a TaKKe «JlekapToBbl KOOPAMHATHI Ha TUIOCKOCTHY, « BekTopsl», «/[BrkeHus
wiockoctu» U «IIpeobpasoBanust mogoous».

Y4eOHBlii IJ1aH MpeaycMaTpUBaeT U3ydeHHEe TeOMEeTprr Ha 0a30BOM YPOBHE, UCXOMs U3 HE MeHee 68
y4eOHBIX 4acOB B YU€OHOM TO/y, BCEro 3a TpH rofa ooydenus — He MeHee 204 yacos.



COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPHUA"

7 KJIACC

HauanbHbie noHsTUSA reoMeTpun. Touka, npsmasi, OTpe30K, Jyd. YToi. Buasl yrios. BepTukanbHbie 1
CMekHbIe yIiibl. buccekTpuca yria. Jlomanas, MHOTOyrojibHUK. [lapainenbHOCTh U NEPHEHIUKYISIPHOCTD
MPSAMBIX.

Cummerpuunsbie ¢purypbl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUHU. [IpuMepsl CHMMETPHUH B OKpY KaIOIIEM
MHpE.

OcHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEHWKU. TpeyroiabHUK. BeicoTa, Meanana, buccekTpuca,
MX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiiCTBa M IPU3HAKKH PAaBHOOEAPEHHOTO TpeyToiabHUKA. [Ipu3HaKu paBeHCTBA TPEYTOJIHBHUKOB.

CBolicTBa U PU3HAKY MMapaJIJIENIbHBIX MPsMbIX. CyMMa yIJIoB TpeyrojibHUKA. BHEIHNE yTIiibl

TPEYTOJIbHUKA.

[IpsiMoyrosbHbINA TpeyroibHUK. CBOMCTBO MEIMaHbI NPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEIEHHOMN K
runotenyse. [Ipu3Haku paBeHCTBA NPSAMOYTOIbHBIX TPEYTOJIBHUKOB. [IpsAMOYTONIbHBINA TPEYTOJIIBHUK C YTJIOM
B 30°.

HepasenctBa B reomeTpun: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOU, TEOpEMa O
0oJbIIIeM yriie U OOJbIIeH CTOPOHE TpeyrojabHUKA. [leprneHauKynsp U HaKJIOHHAsL.

I'eomerpuueckoe mecto Touek. buccekTpurica yria u cepeIlMHHBIN NEPIEHAUKYIISIP K OTPE3KY KaK
reOMETPUYECKUE MECTA TOYEK.

OKpyXHOCTh M KPYT, XOpJla U AUAMETP, UX CBOICTBA. B3auMHOe pacronokeHrue OKpy>KHOCTH U TIPSIMO.

KacarenwHas u CCKYyIIas K OKPY’KHOCTH. OKPY)KHOCTB, BIIMCAHHAs B YTI'OJI. Bnucannas u onucanHas
OKPY?KHOCTH TPCYT'OJIbHUKA.

8 KJIACC

YereipéxyronpHuku. IlapamienorpaMM, ero npusHaku u cBoicTBa. YacTHbIE ciaydyau napauienorpaMMoB
(mpsIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKU U cBolcTBa. Tpaneuus, paBHOOOKast Tparnenus, €€ CBOUCTBa
u npusHaku. [IpsMoyrospHas Tpanenus.

Merton ynBoenus menuansl. Llentpansnas cummerpus. Teopema Parneca u TeopeMa 0 MpONOPLHOHAIBHBIX
OTpE3Kax.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tono6ue TpeyroibHUKOB, KO3QPHUIHUEHT nogodus. Ilpuznaku nogodus TpeyroabHUKoB. [IpuMenenne
1101001l IIPH PELIeHUH MTPAKTUYECKUX 3ajau.

CgoiicTa mutomazaei reomerpuueckux ¢puryp. @opmyssl A miomaan TpeyroibHUKa, HapaienorpaMmma,
poMba u Tpaneuuu. OTHOIIEHHE TUIOMIAAeH TOJOOHBIX QUTYD.

Brruncnenue miomiaeit TpeyroJlbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. I[lpumenenne Teopems [Tudaropa npu pemeHun npakTHYECKUX 3ajad.

CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yTila MPSIMOYTOJILHOTO TpeyroyibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. Tpuronomerpuueckue ¢pyHkuuu yrios B 30°, 45° u 60°.

BrniucanHbIE M IEHTpaJIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOPJIOM. YTIIBI MEXAY XOpJaMu U
CEeKylIMMU. BrincaHHbIe M ONMCaHHBIE YETHIPEXYTOIbHUKH. B3anMHOE pacronoKeHne IByX OKPYKHOCTEM.
Kacanue oxpyxHocteil. OOmiye kacateabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurerc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPHUIECKOE TOXKACCTBO. DOPMYITBI
MIPUBEICHHUS.



Pemienue TpeyronbHUKOB. TeopemMa KOCHHYCOB U TeopeMa CUHYCOB. PellieHre MpakTHYeCKUX 3a/1a4 ¢
HCIOJIb30OBAHHUEM TCOPEMbI KOCUHYCOB U TCOPCMbI CUHYCOB.

[Ipeo6pazoBanue momobusi. [1og00Me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IPOU3BECHUHN OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEICHUN OTPE3KOB CEKYIIHX, TEOpeMa O
KBajpaTe KacaTeIbHOM.

BexTop, ninuHa (MoyJib) BEKTOpPa, COHAIIPABJIEHHBIE BEKTOPBI, IPOTHUBOIOIOAKHO HAIIPABJIECHHBIE BEKTOPBI,
KOJJTHHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalluy HaJl BEKTOpaMu. Pa3iokeHue BEKTopa o AByM
HEeKOJUTHHEapHbIM BekTopaM. Koopanuatel Bektopa. CKasspHOE POU3BECHNUE BEKTOPOB, IPUMEHCHUE IS
HAXOXKICHHS JJTUH U YIJIOB.

JlexapToBbI KOOPAMHATEI HA IIJIOCKOCTH. Y PaBHEHUS IIPSIMOM U OKPYKHOCTH B KOOPAMHATAX, IIEPECCUCHUE
OKPY’KHOCTEH U IPSIMBIX. MeTON KOOPIAMHAT U €ro NIPUMEHEHHE.

ITpaBriIbHBIE MHOTOYTOJIBHUKH. [lJInHA OKpykHOCTH. ['pagycHas u pannaHHas Mepa yIiia, BBIYACICHHUE
JUIMH OyT OKpy>kKHOCTeH. [Tnomane kpyra, cektopa, CerMeHTa.

JIBuKeHMsI IIIOCKOCTU ¥ BHYTPEHHHE CUMMETpUU (GuUryp (31eMeHTapHble npeacTaBienus). [lapannenbHpiii
nepenoc. [ToBopoT.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

OcBoenne yaeOHOT0 Kypca «['eoMeTpus» T0KHO 00eCcTeYnBaTh JOCTHKEHNE HA YPOBHE OCHOBHOTO
o011ero 00pa3oBaHus CIEIYIONINX JIMYHOCTHBIX, METAMIPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPOTPaMMbl yaeOHOTO Kypca «['eoMeTpurs» XapaKTepU3yrTCs:

IlaTpuoTHYecKkoe BOCIMTAHHE:

MPOSIBIICHUEM MHTEpPECa K MPOIUIOMY U HACTOSIIEMY POCCUMCKONW MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM
K JJOCTH>XKEHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3THX
JOCTHKEHHH B IPYTHX HAyKaX U MPUKIATHBIX cepax.

I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEH TpakIaHUHA M PEANU3alliU €ro TIPaB, MPEICTABICHHEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYP, SIBJICHUU, TIPOIIEAYP IPaXKTAHCKOTO
oOrmiecTBa (BbIOOPHI, OMPOCHL U TP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX MTPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUM HayKH, OCO3HAHUEM BaKHOCTH MOPATbHO-3TUYECKUX TPUHIIUIIOB
B ACATEIBHOCTH YYEHOTO.

TpyaoBoe BocnuTaHue:

YCTaHOBKOW Ha aKTUBHOE y4acTHE B PEIICHUH NPAKTHUECKUX 3a]jady MaTeMaTUYECKON HalpaBIEHHOCTH,
OCO3HaHMEM Ba)KHOCTU MaTeMaTHYeCKOro 00pa30BaHUs Ha NPOTSKEHUU BCEH KU3HU JUIsl yCIIECLIHOM
poeCCHOHATLHOMN IEATETFHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH;

OCO3HAHHBIM BBIOOPOM U IOCTPOCHUEM MHIUBUAYATLHONW TPAEKTOPHH 00pa30BaHUs M KU3HEHHBIX TJIAHOB
C y4€TOM JINYHBIX HHTEPECOB U OOLECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYecKoe BOCIIUTAHHUE:!
CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U ACTETUYECKOMY BOCTIIPUATHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/1a4,
pelIeHu, paccyX1eHHil; YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTI/I HAYYHOI'O MO3HAHUSA:

OpHGHTaHHeﬁ B JICATCIBHOCTH HA COBPEMCHHYIO CUCTEMY HAayUHBIX HpeI[CTaBJIeHI/IfI 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BUTHUA YCJIOBCKA, ITPUPOJbI 1 O6I_I_ICCTBa, MOHMMaHHWEM MaTeMaTHYeCKOU HAyKH KakK
C(i)epbl YeJI0BEUYCCKOM JACATCIIBHOCTH, OTAaIlOB eé Pa3sBUTHUA U BHAYUMOCTHU [JIA pa3BUTHUA HUBUIIU3AIUHA;

OBJIAICHHUEM A3BIKOM MaTEMaTHUKH U MaTeMaTHIeCKOM K}U’IBTypOﬁ KaK CpE€ACTBOM IMO3HAHUWA MHPA,

OBJIAJICHUEM HpOCTGﬁH.IHMPI HaBbBIKaMU I/ICCJ'ICI[OBaTeJ'IBCKOI\/’I ACATCIIBHOCTH.

du3nyeckoe BocnuTanue, GopmMupoBaHue KyJbTYPhI 310POBbSI H SIMOIMOHAIBHOT0 0JIarONoJyqusi:

TOTOBHOCTBIO MPUMEHSITh MATEMAaTHICCKUE 3HAHUS B HHTEPECAX CBOETO 3JI0POBbSI, BEJICHUS 370POBOTO
oOpa3a KHU3HH (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHI U OTAbIXA, PETyspHas Quandeckas
aKTUBHOCT);

c(hOpMHPOBAHHOCTHIO HaBbIKa pe()ICKCUH, PU3HAHUEM CBOETO ITpaBa Ha OMIMOKY M TaKOTO XKe IMpaBa
JPYToro 4eI0BeKa.

9KoJ0rnuyecKoe BoCnuTaHue:

OpHUEHTAIlMel Ha MPUMEHEHNE MAaTeMaTUYeCKUX 3HAHUM [T PEIICHHUS 3a/1a4 B 00JIaCTU COXPaHHOCTH
Oprnca}omeﬁ Cpe)II)I, HJ'IaHI/IPOBaHI/ISI HOCTYHKOB 1 OICHKU UX BO3MOXXHBIX HOCJ'IG)]CTBI/II\/’I JJISA OKPY)I(aIOIHefI
CpeIlbI;

OCO3HaHHEM TTI00aTBLHOTO XapaKTepa SKOJOTHIECKUX MPOo0ieM U MyTel UX perieHusl.

JInuHOCTHBIE pe3yJIbTaThl, 00eceYrBaOIHMe aJaNTANMI0 00y4al0IIerocsi K M3MeHAI0IMMCs
YCJI0BHSIM COLMAJIbHON M IPUPOJAHOM Cpeabl:



— TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBUAX HEONPEAEIEHHOCTH, ITIOBBILICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JEATENbHOCTD, B TOM YHUCIIE YMEHUE YUUTHCS Y APYTUX JIIOJIEH,
npruoOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA APYTHX;

— Heo0X0UMOCThIO B (POPMUPOBAHUYU HOBBIX 3HAHUMN, B TOM 4HcIie GOPMYIUPOBATH UICH, TOHITHS,
TUIOTE3bl 00 00bEKTaX U SIBJICHUSIX, B TOM YHCJIE paHEEe HE U3BECTHBIX, OCO3HABATH JEPUIUTHI
COOCTBEHHBIX 3HaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUI0, BOCIIPUHMMATDL CTPECCOBYIO CUTYALUIO KaK
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIEC PEIICHHUS U ACUCTBHS, (HOPMYITUPOBATDH
U OLICHUBATh PUCKU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3ynbTaThl OCBOCHHSI IPOTrpaMMbl Y4eOHOTo Kypca «I eoMeTpus» xapakTepu3yoTcs

OBJIA/ICHUEM VHUBEPCANbHBIMU NOZHAGAMENbHBIMU OCUICBUAMYU, YHUBEPCANbHLIMU KOMMYHUKAMUGHIMU
OelicmeuAMU U YHUBEPCANbHBIMU PEYIAMUEHBIMU OCLICNBUIMU.

1) VYHnueepcanvnvie noznasamenvHule Oelicmeaus obecneuusarom Gopmuposanue 6a306vlx KOCHUMUBHBIX

npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYIHCAIOUe20 MUpa, npumMeHeHue 102U4ecKuXx,
ucce008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

Ba3oBrle Jlornuyeckue qefcTBUA:

— BBIABIIATH U XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEMaTHUECKUX OOBEKTOB, IOHITHH,
OTHOIIEHHIA MEXYy TOHATHAMHE; (POpPMyITMPOBATh ONMPEIEICHUS IOHATHI; YCTaHABINBAThH
CYLLIECTBEHHBIN IPU3HAK KJIacCCU(PUKALMU, OCHOBAHUS /17151 0000OIEHHS U CPABHEHUSI, KPUTEPUU
IIPOBOAMMOIO aHAJIN34,;

— BOCIIpUHUMATD, (bOpMy.]'IPIpOBaTL u HpeO6pa3OBBIBaTB CYKACHUA: YTBCPAUTCIBHBIC 1
OTpUIATCIIbHBIC, CINHUYHBIC, YACTHBIC U O6H_II/IC; YCJIOBHBIC;

— BBIABJIATh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax, JaHHBIX,
HAOJIIOJIEHUSAX U YTBEPKACHUSX; IpeyiaraTh KpUTEPUH JIJIsl BBISBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUL;

— JIe7IaTh BBIBOJIBI C UCIIOJIb30BAHNEM 3aKOHOB JIOTHKHU, JETYKTHUBHBIX U WHYKTUBHBIX
YMO3aKII4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHUH (IIPsIMbIE U OT IPOTUBHOTO), IPOBOAUTH
CaMOCTOSITENIbHO HECIIOKHBIE I0Ka3aTeIbCTBA MaTeMaTUYeCKUX (aKTOB, BBICTPAUBaTh apryMEHTAIIHIO,
IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

— BbIOMpaTh crioco0 peleHus: yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BAPMAHTOB PEILIEHUS,
BbIOMpaTh HanboJee MOAXOASMINN C YYETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ncciie1oBaTe/ILCKHE JeiCTBUA:

— HCIOJIb30BaTh BOMPOCH! KaK UCCIIeI0BATEIbCKUII MHCTPYMEHT MO3HaHUsI; (OpPMYIUPOBaTh BOMPOCHI,
bukcupymoye IpoTUBOpedne, IpodiieMy, CaMOCTOSATENBHO YCTaHABINBAaTh HICKOMOE U JTAHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

— TPOBOIMTH IO CAMOCTOSATEIHFHO COCTABIICHHOMY TUIAHY HECJIOXKHBIA IKCIIEPUMEHT, HEOOIbIIIOe
MCCIIEIOBAaHHE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIECKOTO 00BEKTa, 3aBHCUMOCTEH 0OBEKTOB
MEXIy COOOM;



— CaMOCTOSITENHLHO (POPMYITHPOBATH 00OOIIEHHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
Ha6JHOI[eHI/ISI, HCcCiaIca10BaHusA, OICHUBATh ,[[OCTOBepHOCTB HOHy‘-IeHHBIX pe3y.HBTaTOB, BBIBOJIOB U
000011IEHHI];

— IPOrHO3UpOBaATh BO3MOXKHOC Pa3sBUTUC ITPOLECCA, a TAKIKEC BbIABUT'ATh IIPEAIIOIIOKCHHUA O €TI0
Pa3BUTHH B HOBLIX YCJIOBHAX.

Paborta ¢ unopmanmeii:

— BBIABJIATH HCAOCTATOYHOCTHh U I/I36BITO‘-IHOCTB I/IH(l)OpMaL[I/II/I, JaHHBIX, HCO6XOI[I/IMBIX JUIA peLHeHI/Iﬂ
3a/1a4u;

— BBIOMpATh, AHAIM3UPOBATH, CUCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3IMYHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

— BbIOUpaTh hopMy npencTaBiIeHus HHPOPMAIMH U WILTIOCTPUPOBATH PEIIacMble 3aa4l CXEMaMH,
ararpaMMamMi, HHOU TpaduKoi 1 NX KOMOMHALUSMH;

— OILIGHUBATh HAJIEKHOCTh I/IH(bOpMaI_II/II/I 10 KpUTCPUAM, NMPCATIOKCHHBIM YUUTCIICM HUIIN
C(i)OpMy.]'IHpOBaHHbIM CaMOCTOATCIIBHO.

2) VHusepcanbHvle KOMMYHUKAMUBHbBLE Oelicm8usi 00ecneuusarom chopmuposanHocmy COYUATbHbIX
HABBLIKO8 00Y4aAIOUWUXCHL.

Oo0menue:

— BOCIIpUHHUMATL U CI)OpMYJ'II/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIOBUAMHU U LCIISIMU O6IJ_I€HI/IH;
SACHO, TOYHO, 'PAMOTHO BbIpaXaThb CBOIO TOYKY 3PpCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBATb
MOACHCHUA 110 X0y PCIICHHA 3a4a4i, KOMMCHTUPOBATDH HOJIy‘-IeHHI)If/'I pE3yibTar;

— B X0JI€ 00CYXIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CY>KAaeMON TEMbI, IPOOIEMBI, PeIIaeMoii
3a/1auu, BHICKA3bIBaTh UJICH, HAIIEJICHHBIE HA TIOUCK PEIIEHHUS; COMTOCTABIISATh CBOU CYXKJEHUS C
CYXKJICHUSIMH JIPYTHX YYaCTHUKOB JHAJIOTa, OOHAPYKUBATH PA3INYUe U CXOACTBO MO3UIUN; B
KOPPEKTHOI opme popMynHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHNUS,

— TPEACTaBIATH PE3yJIbTaThl PELICHUS 331a4H, YKCIIEPUMEHTA, UCCIIEJOBAHNUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BBICTYIICHHS C YUETOM 3a]a4 IPE3eHTAllM1 U OCOOCHHOCTEN
ayJIUTOPUH.

CoTpyaHn4ecTBoO:

— IMOHUMATh U UCIOJIB30BaTh NPECUMYIICCTBA KOMaHJIHOH 1 HHHHBHI{yaﬂBHOﬁ pa6OTLI I[IpUu pCHICHUHN
y‘le6HHX MAaTEMaTUYCCKUX 3a/1a4,

— MNPpUHHUMATh LCJIb COBMECTHOM ACATCIIbHOCTH, INIAHUPOBATL OpTraHU3aluIO COBMECTHOI pa6OTLI,
pacipeaciiaTb BUIABI pa60T, A0roBapuBaTbCA, 06CY)KII€[TL mponecc U pe3yjibTaTt pa6OTBI; 0606H_I3.TB
MHCHUS HCCKOJIBKHX HIOHCﬁ;

— y4acTBOBaTh B IPYMNIOBBIX popMax paboThl (00CYKIeHHS, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I U KOOPAWHHUPOBATE CBOU )IefICTBHH C APpYTYMMH YJICHAMU KOMaHbI;

— OIIEHMBATh KaueCTBO CBOETO BKJIaJ[a B OOIIUNA MPOLYKT 110 KPUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBUS.

3) Yuueepcanvuvie pecynamuensie oelicmeus obecneuusaiom GopmuposaHue CMulCl08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranuszanms:

CaMOCTOSITENIFHO COCTAaBIIATH IUIAH, aJITOPUTM PELICHHS 3a1a4u (UM €r0 YacTh), BBIOMPATh CIIOCO0
peleHust ¢ y4ETOM UMEIOIIMXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHU ¢ yuéTOM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOIb:

— BJIAJCTh crocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IMponecca 1 pe3yJibTaTa pCICHUS
MaTeMaTH4YeCKOM 3aJa4u,

— MNpeaABUACTb TPYAHOCTH, KOTOPLIC MOT'YT BOSHUKHYTH IIPU PCIICHUU 3ada4U, BHOCUTb KOPPCKTHUBLI B
ACATCIIBHOCTh HA OCHOBC HOBBIX OGCTOSITGJIBCTB, HaﬁHeHHBIX OLHI/I60K, BBISIBJICHHBIX TPYHHOCTeﬁ;

— OIICHMBATh COOTBETCTBUE PE3yJIbTaTa AeSATEIIbHOCTH ITOCTABICHHOM LI€JIH U YCIOBUSAM, OOBICHSTD
MPUYUHBI JOCTUKEHUS UM HEIOCTHKEHUS 11eJId, HAXOAUTh OIMOKY, 1aBaTh OLIEHKY IPUOOpPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATDI

OcBoenue yueOHOro Kypca «I'eomeTpus» Ha ypOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHus JOJKHO
o0ecreunBaTh JOCTHKEHHUE CICAYIONINX MPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB:

7 KJIACC

— Pacno3naBarb N3YUCHHBIC TCOMCTPUUCCKHUC (1)I/IprBI, OIIpCACIIATL UX B3aUMHOC PACIIOJIOKCHUC,
H306pa)I(aTL IreOMCTPHUUCCKUC Q)Hrypm; BBIITOJIHATDL YCPTEKU 110 YCIIOBHUIO 3a1a1H. I/IBMCPHTB JIMHEHUHBIE
" YTJIOBBIC BCIIMYUHBI. Pemrats 3aaa4i Ha BBIYHUCIICHHUEC JJIMH OTPC3KOB U BCJIIMYMH YIJIOB.

— I[e.]'[aTB FPY6yIO OLICHKY JIMHEHUHBIX U YTJIOBBIX BCJIMYHH ITPECIMCETOB B peanLHoﬁ JKU3HHU, pasMCpPOB
IMPUPOIHBIX 00bexTOB. Paznnyath Pa3sMCPLI OTUX 00BEKTOB MO MOpAAKY BCIIMYNHBI.

— Crpoutb yepTexu K reOMETPUUECKUM 3a/1adam.

— llonp3oBathes IMPpU3HAKaMH PaBCHCTBA TPCYT'OJIbHUKOB, UCIIOJIB30BATh IIPHU3HAKU U CBONCTBa
paBHO6eI[peHHBIX TPEYTOJIbHUKOB IIPpU PCIICHUHU 3a/1a4.

— HpOBOI[I/ITB JIOTUYCCKUEC PACCYKACHUS C UCITOJIb30BAHUCM I'€COMETPHUICCKUX TCOPEM.

— Ilonp30BaTbCs IPU3HAKAMM PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEINAHBI,
IIPOBENEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH N'€OMETPUYECKUX 3a4a4.

— OmnpenensaTh NapasieNbHOCTh NPSMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKyIIasl.
OnpenensTh NapajiebHOCTh MPSAMBIX C IIOMOILBIO PAaBEHCTBA PACCTOSHUN OT TOYEK OHON IMPSIMOM 10
TOYEK APYIOU MPSMOMH.

— Pemrars 3a7aun Ha KieTyaToi Oymare.

— HpOBO}II/ITB BBIYUCIICHUS U HAXOAUTHh YU CJIOBBIC U 6y1(BGHHBI€ 3HAYCHUSA YIJTIOB B TCOMETPHUICCKUX
3ala4ax C UCIIOJIb30BAHUEM CYMMBI YTJIOB TPECYTOJIbHHUKOB U MHOT'OYTOJIBHUKOB, CBOMWCTB YTJ0B,
06pa3OBaHHI)IX IIpU MEPECCYCHNU ABYX MapaICIIBHBIX MPAMBIX ceKymeﬁ. Pemats IMPAKTUYCCKUC
3a1a41 Ha HaAXOXKIACHHUC YIJIOB.

— Bnanetp MOHATHEM r€OMETPUUECKOTO MECTA TOUEK. Y METh ONPENEIsATh OMCCEKTPUCY YIia U
CepEeIMHHBIN NMEPIEHIUKYISP K OTPE3KY KaKk T€OMETPUUECKHE MECTa TOYEK.

— @opmynpoBaTh ONPEEIEHUS OKPYKHOCTH U KPYTa, XOpJbl U IUAMETPA OKPYKHOCTH,
II0JIB30BAThCS X CBOMCTBAMHU. Y METh IPUMEHATH 3TH CBOWCTBA MPH PEIICHUH 3aa4.



— Bnaners NOHATHEM ONKMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LIEHTP.
[Tonp30BaTbes (hakTaMH O TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTOJILHUKA MIEPECEKAIOTCS B OJHOM TOUKE, U
0 TOM, 4TO CE€PEAMHHBIC IEPIICHAUKYIISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OHOU TOUKE.—
Buamers nonsitueM KacaTeJlbHOU K OKPYKHOCTH, ITOJIb30BAaThC TEOPEMOU O NIEPIICHANKYIIAPHOCTH
KacaTeJIbHOM U pajuyca, PO BEAEHHOIO K TOYKE KacaHUsl.

— Ilonp3oBathes HpOCTCﬁMHMH TCOMCTPUICCKUMU HCPABCHCTBA MU, IOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ
CMBICII.

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

8 KJIACC

— Pacno3HaBaTh OCHOBHBIE BHJIbl YETBIPEXYTOJILHUKOB, UX JIEMEHTBI, [10J1b30BaThCs UX CBOWCTBAMU
IIPU PELICHUU T€OMETPUUYECKUX 3a/1ay.

— HpI/IMeHHTb CBOMCTBA TOUKH nepeceucHus MeInal TpCyroJibHUKa (I_[CHTpa MaCC) B PCHICHHH 3a1a4.

— Bunaners noHATHEM CpeqHEN JIMHUM TPEYTOJIbHUKA U TPANlCLUU, IPUMEHATh UX CBOWCTBA IIPH
pelIEeHUN TEOMETPUYECKUX 3a/1a4.

— Ilonw3oBarbcs Teopemoit asieca M TEOPEMON O IPONOPLUMOHAIBHBIX OTPE3KAX, IPUMEHATD UX IS
peleHns IPaKTUYECKUX 3a1a4.

— HpI/IMeHHTb IIPU3HAKH HOI[O6I/I$I TPECYTOJIbHUKOB B PCIICHHUU I'COMCTPHUYICCKUX 3a/1a4.

— Tlonp3oBartkcs Teopemoii [Tudaropa st pemeHust reOMETPUYECKUX U MPAKTHIECKUX 3a1a9.—
CTpouTh MaTEMaTUUYECKYIO MOJIEb B IIPAKTHUECKUX 3a/1a4aX, CAMOCTOSITENIBHO JIe1aTh YEPTEXK U Ha

XOJUTb COOTBECTCTBYIOIIHNE JJIMHBI.

— Bnanerp moOHATUSIMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO YIJIa MPSMOYTOJIBLHOTO

TPEYTroOJIbHUKA.— [Tonp30BaThCs STUMU NOHATHSI MU IS peHICHUS NPAKTUICCKUX 3a/1a4.

— BpruncnsaTe (pa3nu4HbBIME cIoco0aMu) IIIOMIAAL TPEYTOJIbHUKA U TUIOIIA U MHOTOYTOIBHBIX (PUTYD
(OMB3YACh, Te HEOOXOIUMO, KATbKYJISTOPOM).

— HpI/IMeHHTB IMMOJIYYCHHBIC YMCHUS B IIPAKTUYCCKHUX 3aJlavyax.

— BnangeTs NOHATUSAME BIMCAHHOTO M LIEHTPAIBHOTO yTJIa, UCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopAaMu (CeKyIIMMH) U YIJie MeXAy KacaTelbHOH U XOpI0H pU pelIeHnn
FEOMETPUUYECKUX 3aad.

— Brnagets noHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSITh CBOICTBA ONTUCAHHOTO
YeThIPEXYTOJbHUKA IIPU PEIICHUN 3aaY.

— IlpumeHsTH MOTy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTeMaTHYecKre MOJENH AJIs 3aa
peaIbHOM >KU3HH U TPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM MO100US U
TPUTOHOMETPHH (IIOJIB3YSCH, IJIe HEOOXOAUMO, KAIbKYJISITOPOM).

9 KJIACC

— 3HaTh TPUTOHOMETpHUYECKHEe (PYHKIHUU OCTPBIX YIJIOB, HAXOJUTH C UX TIOMOIIBIO Pa3IUYHbIE
3JIEMEHTHI IPSIMOYTOJILHOTO TPEYTOJbHUKA («pellieHne MPSIMOYTOJIbHBIX TPEYTOIbHUKOBY). HaxonuTs (c
MOMOUIbIO KaJbKYJIATOPA) IIMHBI U YIJIBI 1711 HETaOIUYHBIX 3HAUCHUH.

— Ilonp30BaTbCcs (1)OpMy.HaMI/I MNPUBCACHUSA U OCHOBHBIM TPUT'OHOMETPHUICCKUM TOXKACCTBOM JI1



HaXOXIACHUA COOTHOIICHUH MCKAY TPUTOHOMCTPUICCKUMU BCINYNHAMU.

— Hcnonb30BaTh TEOpEMBI CHHYCOB U KOCHUHYCOB JJI1 HAXOKICHHS Pa3JINYHBIX 3JIEMEHTOB
TPEYIroJbHUKA («PELIEHUE TPEYTOJBbHUKOBY), IPUMEHSTh UX IPU PEIIEHUH F€OMETPUUECKUX 3a7a4d. —
Brnaners nousTHsiMU ipeoOpa30BaHus MOA00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX HUTYp. —
[Tonb30BaThCs CBOMCTBAMH MOAOOUS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTh

yTJIb1 y TOA0OHBIX Guryp. IlpuMeHsaTs cBoiicTBa mogo0us B IPaKTUYECKUX 3a/1a4ax.

— YMeTh NpUBOIUTH MIPUMEPHI MOJAOOHBIX GUTYP B OKPYIKAIOIIEM MHPE.

— Tlomp30BaThCs TE€OpEMaMHU O IMPOU3BECACHHUHN OTPE3KOB XOPId, O IIPOU3BEACHHNHU OTPE3KOB CCKYIIUX, O
KBaJpare KacaTeJIbHOM.

— Ilonb30BaThCs BEKTOPAMU, IOHUMATh UX T€OMETPUUYECKHM U (PU3NUECKUI CMBICI, IPUMEHSATh UX B
pEIICHUH TeOMETPUUECKUX U (PU3NIECKUX 3a/1aU.

— HpI/IMeHHTB CKaJIIpHOC IMMPOU3BCACHUC BEKTOPOB AJId HAXOXACHUA JJIMH U YIJIOB.

— Ilomp3oBaThes MCTOJO0M KOOpAWHAT Ha IIJIOCKOCTH, IPUMCHATDH €TI0 B pCIICHUU I'COMCTPHICCKUX U
IMMPAKTUYCCKUX 3aaa4.

— Bnaners NOHATHAMU IPABUIBHOTO MHOTOYT'OJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI IyTH
OKPY’KHOCTHU Y PAJIMAaHHON MEpBI yIJIa, YMETh BBIUUCIATH IJIOIIA(b KPyTrd U €ro 4YacTel.

— HpI/IMeHHTb IMOJIYYCHHBIC YMCHUS B IIPAKTUYCCKHUX 3aJlavyax.

— HaxomuTh ocu (MK EHTPBI) CAMMETPHH HUTYD, TPUMEHSTH ABMKEHHS IFIOCKOCTH B IIPOCTEHIIINX
CIIy4asx.

— IlpumeHsTH MONMyYEHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJEIHU AJIs 3a]a4
peaJIbHOM >KU3HU U TPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM MTO100US U
TPUTOHOMETPUUECKUX PYHKIHH (IOJIB3YACh, T€ HEOOXO0AUMO, KAIbKYISITOPOM).



TEMATHYECKOE IIJIAHUPOBAHHUE

7 KJIACC
No HanmeHoBaHMe pa3eioB H TeM MPOrpaMMbl KoanyectBo uacos JnexTpoHHble (HU(POBLIE) 00pa3oBaTeIbHbIC
n/m pecypcbl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTsI padoTsI
Paspen 1. IIpocreiiimue reomerpuyeckne GUrypbl 1 ux cpoiicrsa. M3mepenne reoMeTpu4ecKux BeJHYHH.
1.1. | IIpocteiinme reoMeTpuIecKie 00BEKTHI TOUKU IPSMBIE, Ty4Hd H YIJIbI, MHOTOYTOJIBHHK, JIOMaHasl.
1.2. | CmexHbIe U BEPTUKAIBHBIC yIJIbL
1.3. | PaGora ¢ mpocTeHIIMy YepTeKaMH.
1.4. | Vi3MepeHue TMHEHHBIX U yTJIOBBIX BEIMYHH, BHIYHCICHHE OTPE3KOB U YIIIOB.
1.5. | Ilepumerp 1 momans GUryp, COCTABICHHBIX U3 IPSMOYTOJIBHUKOB.
Hroro no pazzeny: 14 1

Paszgen 2. TpeyrojbHuKH

2.1. | IlonsiTHe O paBHBIX TPEYTOJIbHUKAX U IIEPBHYHBIC PEICTABICHUS O PaBHBIX (KOHIPYSHTHBIX) QHUrypax.
2.2. | Tpu npu3HaKa paBeHCTBA TPEYTrOILHUKOB.

2.3. | IIpu3HaKu paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIEHHKOB.

2.4. | CBOIiCTBO Me/IaHbI IPSMOYTOJIBHOTO TPEYTOIbHHUKA.

2.5. | PaBHOGeApEHHbBIC ¥ PABHOCTOPOHHHE TPEYTOJILHHKH.

2.6. | Ilpu3Haku u CBOiCTBA paBHOOEIPEHHOTO TPEYTOIBHHKA.

2.7. | IlpoTus GonbIe# CTOPOHBI TPEYTONBHIKA JIEKNT OONBIIHI yrodL.

2.8. | Ipocreiimrie HepaBeHCTBA B TEOMETPUH.

2.9. | HepaBeHCTBO TpeyroJbHHKA.

2.10. | HepaBeHCTBO JTOMaHOIL.

2.11. | IIpsAMOYTOJBHEIIT TPEYTONBHAUK ¢ yrioM B 30°.

2.12. | TlepBbie MOHATHS O OKA3ATENHCTBAX B TEOMETPHI
Hroro mo pasneny: 22

Paspnen 3.I1apainensHble Npsivbie, CyMMa yIJIOB TPEYroJbHAKA

3.1.

[lapannensHble npsiMble, UX CBOMCTBA.

3.2.

ITareiii moctynar EBkmuza.




3.3. | Hakpect nexaliue, COOTBETCTBEHHBIC H OJHOCTOPOHHHE YIJIbl (00pa30BaHHbIE MPH NEPECEUCHUH MapaUICIbHBIX IIPSIMBIX
ceKkymiei).

3.4. | Tlpu3Hak mapaieIbHOCTH MPSAMBIX Yepe3 PABEHCTBO PACCTOSHUI OT TOYEK OAHOU HPSIMOU 0 BTOPOH MPSIMOI.

3.5. | Cymma yrioB TpeyroJbHHKa i MHOTOYTOJIBHHKA.

3.6. | BHewHue yriisl TpEyroibHHKa

Hroro no paszgeny: 14

Paspen 4.0xpyKHOCTH M KpPYT. 'eoMeTpHyecKue NocTpoeHus

4.1. | OkpyXHOCTb, XOPABI U AUAMETPBI, UX CBOICTBA.

4.2. | KacarenbHast K OKPY)KHOCTH.

4.3. | OkpyXHOCTb, BIUCAHHAS B YTOIL.

4.4. | Ionstue o 'MT, npumeHeHue B 3a1a4ax.

4.5, BI/ICCeKTpI/ICa u CepeIlI/IHHHﬁ TIEPIICHAUKYJISAP KaK TECOMETPUIECKUE MECTA TOUYCK.

4.6. | OKpy)XHOCTb, OIIMCAHHASI OKOJIO TPEYTOIbHUKA.

4.7. | BrimcanHas B TPEYTOJIBHHUK OKPYXKHOCTb.

4.8. | Ilpocreiimue 3a1a4i Ha TOCTPOCHHE.

HWroro no pazneny: 14

Pasnen 5. TloBTopenue u 060011eHNe 3HAHMIA.

5.1. | [ToBropenue 1 0000IIEHNE OCHOBHBIX MOHATHH M METOJOB Kypca 7 Kiacca.

Hroro no paszeny: 4
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8 KJIACC
Ne | HanmeHoBaHMe pa3/ieJioB U TeM NPOrpaMMBbl Kosnuectso 4acon JneKTponnbIe (MHPPOBLIE) 00pa3oBaTeIbHbIE
n/m pecypchl
BCEr0 | KOHTPOJIbHbIE npaKkTHYecKue

padoTsi padoTsl

Pa3gen 1. YeTbIpéxyrobHUKH

1.1. | TMapamnenorpamMm, ero NpU3HAKK U CBOHCTBA.

1.2. | YacTtHble ciTyuan mapasieiorpaMMoB (IPSIMOYTOIBHIK, POMO, KBapaT), HX MPU3HAKA U CBOICTBA.

1.3. | Tpamerms.

1.4. | PaBHOOOKAs M NPAMOYTOJIBHAS TPAICIIHH.

1.5. | YaBoenue meauansbl.




1.6. | LlenTpanbHas CHMMETpPUS

Hroro no pasnemy 12
Paznen 2. Teopema daseca n TeopeMa 0 MPONOPIMOHATLHBIX 0TPe3KaX, MOJ00HbIE TPEYTOIbHUKH

2.1. | Teopema daneca u TeopeMa O IPOHOPIHOHAIBHEIX OTPE3KaX.

2.2. | CpenHsist TMHUS TPEYTrOJIbHHUKA.

2.3. | Tpamenusi, € CpemHss JIHHHUS.

2.4. | IIponopiiMoHaNbHbIC OTPE3KHU, TOCTPOCHUE YETBEPTOTO MPOIOPILMOHANBHOIO OTPE3Ka.

2.5.. | CoiicTBa IeHTpa Macc B TPEYTOJIbHUKE.

2.6. | [lonoGHbIe TPEYTOIBHUKH.

2.7. | Tpu mpu3HaKa moJo0Hs TPEYTrOIBHHUKOB.

2.8. | IlpakTuyeckoe npuMeHEHHE

HUroro no paszueny: 15
Paspen 3. Ilnomans. Haxosxaenue niaouajeii Tpeyro1bHMKOB H MHOTOYTroJIbHBIX (uryp. Ilnomaau nogodubIx puryp

3.1. | onsarue 06 obLIEH TEOPUH MIOMIATH.

3.2. | ®opMybl UL WO TPEYTOJIbHUKA, TTapajieIorpaMma

3.3. | OtHolueHHe TIOMAeH TPEYrOIbHUKOB C OOIIMM OCHOBAHHEM UITH OOLIEH BBICOTOM.

3.4. | Beruucnenue miomaeit CIokKHBIX GUryp uepe3 pa3OueHne Ha YaCTH U JOCTPOCHHE.

3.5. | [lnomamu duryp Ha Kieryatoii Oymare.

3.6. | ITnomamu momo6HEIX GHTYD.

3.7. | Beluncienue miomamaei.

3.8. | 3amaum c MPaKTHYECKHM COJIEPIKAHHEM.

3.9. | Pemrenue 3a1a4 ¢ MOMOIIBIO METO/Ia BCIIOMOTATENBHOM IUTOMIA N

Hroro no pazzgeny: 14

Paspen 4. Teopema IIudaropa u Hauajia TPUrOHOMETPUH

4.1. | Teopema ITucdaropa, e€ 10Ka3aTeNbCTBO U IPUMECHEHHE.




4.2. | Obparnas Teopema [Tudaropa.

4.3. | OnpezesneHne TPHIOHOMETPUYECKHX (YHKIHI OCTPOTO yIiia, TPHrOHOMETPHUECKHE COOTHOIIEHHS B PAMO yrOJIbHOM
TpeyroJbHUKE.

4.4. | OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO.

4.5, | CooTHOMIECHHUsI MEXKTy CTOPOHAMH B IPSMOYTOJIbHBIX TPEYroJbHUKAX ¢ yrnamu B 45° u 45°; 30° u 60°

Hroro mo pasneny: 10

Pasgen S. Yrubl B OKpY:KHOCTH. BniucanHbie M onMcaHHbIe YeThIpeXyrojabHuku. Kacareabnbie k okpyxHocTu. Kacanue okpy:xxHocTu.

5.1. | BuucasHble 1 LEHTPAIbHBIE YIIIbI,
YIOJI MEKy KacaTeabHOU U XOpA0H.

5.2. | VYrisl MexIy XOpIaMu U CEeKyIIMH.

5.3. | BrincaHnHbIe U ONUCAHHBIE ‘{eTBIpéXyFOHBHHKH, UX IIPU3HAKU U CBOICTBA.

5.4. | [IpumeHeHHE HTUX CBOWCTB IPH PELICHUHM I€OMETPUYECKHX 3a/1a4.

5.5. | B3auMHOe pacrookeHHe JBYX OKPYKHOCTEH.

5.6. | Kacanue oxpyskHOCTEIH.

Hroro mo pa3aeny: 13

Paspen 6. IloBTopenne, 06001eHHe 3HAHMIA.

6.1. | [ToBTOpEHHE OCHOBHBIX MOHATHI H METOIOB KYPCOB 7 1 8 KIIACCOB, 0000MICHIE 3HAHHIA.

Hroro no paszeny: 4

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7




15.

dopmya mIomaau TpeyroiabHIKa Yepe3 ABE CTOPOHBI H YTOI MEKIY HUMIL.

1.6. | ®opmyna miomaayn YeTbIPEXYrOIbHHUKA YEPE3 €ro AUArOHANH U YTOJ MEXLy HUMH.

1.7. | IlpakTideckoe NpUMEHEHHE JOKA3aHHBIX TEOPEM

Hroro no pazaeny 16
Pa3nen 2. IIpeodpasoBanue nopo6us. MeTpuyeckue COOTHOLIEHHSI B OKPYXKHOCTH

2.1. | Ionstue 0 mpeoOpa3oBaHUU TOAOONUS.

2.2. | COOTBETCTBEHHBIC 3JIEMEHTBI TIOJJOOHBIX (UTY.

2.3. | Teopema 0 POM3BEACHUN OTPE3KOB XOP/I, TEOPEMa O IPOU3BEICHHH OTPE3KOB CEKYIIHX, TEOPEMa 0 KBaapaTe

KacaTeJbHOM.

2.4. | IlpumeHeHHE B peLICHNN T€OMETPUUECKUX 32124

Hroro no pasaeny 10
Pa3znen 3. BekTopnt

3.1. | OnpenerneHne BEKTOPOB, CIOKEHUE U PA3HOCTb BEKTOPOB, YMHOXKCHHE BEKTOPA HA YHCIIO.

3.2. | OusnyeckHii ¥ reOMETPHIECKHI CMBICI BEKTOPOB.

3.3. | Pa3noxeHue BeKTOpa 110 IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3.4. | Koopannatsl BeKTopa.

3.5. | CkanspHOe Ipon3BeICHHE BEKTOPOB, €ro NPHMEHSHHE ISl HaXOXKICHHUS JUIHH U YTJIOB.

3.6. | Pemrene 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

3.7. | IlpumeHeHHe BEKTOPOB TS PELICHNS 3a/1a9 KHHEMATHKH 1 MEXaHHKH
Hroro mo pa3aeny: 12
Pasnen 4./lekapToBbI KOOPAMHATLI HA MJIOCKOCTH

4.1. | JlekapTOBBI KOOP/IMHATHI TOUEK Ha IIOCKOCTH.

4.2. | YpaBHEHHE NPIMOT.

4.3. | YrnoBoit k03)HHUIHEHT, TAHTCHC YIUIa HAKJIOHA, HapaJUICIbHbIC U IIEPICHANKYIISPHBIC HPSMbIC.

4.4. | YpaBHEHHE OKPY/KHOCTH.

4.5. | Haxox/eHHEeKOOPAHMHATTOUEKIIEPECCUCHUSIOKPYKHOCTU H MPSIMOIL.

4.6. | MeToJ KOOpIMHAT NPH PEIICHUH FeOMETPHIECKHX 3a1ad.

4.7. | Ucnonp30BaHKe METO/1a KOOPMHAT B PAKTUYECKUX 3a1auax
Hroro mo pasaeny: 9

Paspen S. [IpaBuibHbIe MHOTOYTOJILHUKH. [IJINHA OKPYKHOCTH M IVIOINAAbL KPyra. Beruuciaenue niomasnei

5.1

HpaBMJ]I)HI)Ie MHOTOYTOJIbHUKH, BBIYUCIICHUC UX 3JICMCHTOB.




5.2. | Yucno pu AHUHA OKPYKHOCTH.

5.3. | Jnuna 1yru OKpy>KHOCTH.

5.4. | Paguannas mepa yria.

5.5. | [nomaas Kpyra u €ro SJIeMEHTOB
(cexTopa U CerMeHTa).

5.6. | Beruncnenne mionrazeii Guryp BKIIOYAIOIIUX YJIEMEHTHI KPyTa.

Hroro no pazzeny:

Paznen 6. IBusKeHHs IOCKOCTH

6.1. | ITonsTHE O ABMIKEHUU IIIIOCKOCTH.

6.2. | IlapamtenbHbIi epeHOC, IOBOPOT H CHMMETPUSL.

6.3. | OcH ¥ LEHTPBI CHMMETPHH.

6.4. | Ilpocreiimme npuMeHeHNUs B pEIICHNH 3a/1a4.

Hroro no pazzgeny:

Paznen 7. [loBTopenue, 06001enne, cucTeMaTH3AIMS 3HAHMI

7.1. | IloBTOpEHME OCHOBHBIX TOHATHI U METOIOB KypcoB 7—9 KitaccoB, 0000IIEHHE U CHCTEMATH3aLMs 3HAHUH.

7.2. | Ipocreiiiie reoMeTpudeckue GUIyphl U UX CBOHCTBA.

7.3. I/I3M6per-n/1e TEOMETPUYCCKUX BEIIMIHUH.

7.4. | TpeyroabHUKH.

7.5. | IapannenbHbIe M MEPIIEHNKYIAPHEIE TIPSIMBIC.

7.6. | OKpYKHOCTD H KPYT.

7.7. | I'eomeTpudecKne MOCTPOCHHS.

7.8. | Yrusl B OKpY’KHOCTH. BricaHHBIC M OIMCAHHBIC OKPYKHOCTH MHOTOYTOJIbHUKOB.

7.9. | Ilpsimast m OKpY>KHOCTB.

7.10. | YeTsIpéxyroapHUKH. BricaHHbIC 1 OMICAHHBIC YETBIPEXYTOIBHUKH.

7.11. | Teopema Iludaropa n Hayana TPUrOHOMETPUH. PereHne 00IMX TPEyroIbHUKOB.

7.12. | IlpaBHiIbHBIC MHOTOYTOIBHHKH.

7.13. | Ilpeobpa3oBaHus TIOCKOCTH.

7.14. | Iemwxenus. [lonobue. Cummerpus.

7.15. | Inomane. Berancnenne mnomaneit. [nomanm nogoOHex duryp.




7.16. | JlekapTOBBI KOOPAMHATHI HA TIIOCKOCTH.

7.17. | BekTOpsI Ha MIOCKOCTH

HWrtoro no pasnemny:
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ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne | Tema ypoka KounyecTBO 4acoB Buami,
n/n dbopmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
KOHTPOJIA
padoThbI padoThI
1. | Ucropuueckue cBeacHHS O BOSHUKHOBeHHH | 1 ITuceMeHHEbIi
TeOMETPHH KaK HayKH KOHTPOJIb;
2. | Pucomanue uryp, nepumeTpsl u iomaan | 1
3. | DnemeHTapHbIe GUTYPHI: TOUKA, IPSIMasi, 1
IJIOCKOCTh
4. | PacrionoxeHue TOYEK U MPSIMbIX 1
5. | 3amaum Ha KJIeT4aTOM Oymare 1 1 [IpakTuueckas
pabora;
6. |IlomoxeHue ABYX MPSMBIX Ha IIOCKOCTH. 1
Teopema o mepeceyeHnH ABYX MPSIMBIX
7. | 3amgauu Ha MOJCYET KOJMYECTBA TOUYCK 1
repeceyeHus MpSMbIX
8. | Iopsmok Touek Ha mpsamoii. Pazdop ciygaes | 1
PacroIoKeHUs TOUEK
9. | Onpenenenus oTpeska, jtyda. 3amepenune 1
oTpe3KoB. VicTopuueckue Mepbl JUTHHBI
10. | Pemrerrie MPUKIAAHBIX U MPAKTHYECKUAX 1
3a1a4y
11. | Onpenenenwue yrna, Buasl yrinos. [Inockuii | 1
yroi. 3mepeHue yrioB
12. | CMexxHBIE ¥ BEPTUKAIBHBIE YTIIBI 1
13. | Teopema 0 BepTHKaJIbHBIX yIiax 1
14. | Buccektpuca yria u NeprneHIuKyIsIp K 1
IpsAIMOI
15. | PelieHre npuKIIaaHbIX U MPAKTHICCKUX 1
3a1a4y
16. | JlomaHbIe 1 MHOTOYTOJIEHUKA 1
17. | O60011eHIEe 1 KOHTPOIIB 110 TeMe 1 1 KonTponbHas
"[Ipocreiinrie reoMmerprueckue GUrypsl U pabora;

ux cBoiictsa"




18.

[Tonsatue paBeHcTBa Guryp. 3agaduu Ha
paspesaHue

19. | CoBmernienue ¢uryp, moHsTHE
COOTBETCTBHS TOUEK. MOeIb TBUKECHUS
TBEPJOTO Tela

20. | TTepBblii mpU3HAK paBEHCTBA
TPEYTOJILHUKOB

21. | Bropoii mpu3HaK paBeHCTBA TPEYTOJILHUKOB

22. | PABHOCTOPOHHUI TPEYTOJIBHHUK

23. | PemieHue MPHUKIAIHBIX U MPAKTHYCCKUAX
3aja4

24. | OceBast cummeTpust. PaBHOOEIpCHHBII
TPEYTOJIbHUK

25. | CBoiicTBa ¥ MPU3HAKH PAaBHOOEIPEHHOTO
TPEyroJIbHUKa

26. | CepenMHHBIN TIEPIICHAUKYJIISIP K OTPE3KY

27. | Menuana, OMCCEKTpHUCa U BBICOTA
TPEYTOJIbHUKA U UX CBOMCTBA

28. | Menunana, GHCCEKTpHCA U BBICOTA
PpaBHOOEPEHHOTO TPEYTrOJIbHUKA U UX
CBOMCTBA

29. | PenieHre MPHUKIaJHBIX U MPAKTHYECKUX
3a1a4

30. | Tpernii npu3HaK paBEHCTBA TPEYTOJIBHUKOB

31. | PenieHue NpUKIagHBIX U MPAKTHYECKUX
3a1a4

32. | Teopema 0 OobIlIcH CTOPOHE M OOJTBILIEM
yrJjie TpeyrojbHUKa

33. | HepaBencTBo TpeyronsHuka. HepaBeHCTBO
JIOMaHOU

34. | PaccTosiHUE MEXy TOUKAMHU, PACCTOSTHHE
OT TOYKH JI0 MIPSIMOI

35. | DieMeHTHI MPSIMOYTOJILHOTO TPEYTOJIBHUKA

36. | [Ipu3HaKy paBeHCTBA IPSMOYTOIbHBIX
TPEYTOJbHUKOB

37. | Teopema 0 Me/HaHe TPSIMOYTOJIBHOTO

TPEYTOIbHUKA




38.

IIpssMoyTonbHBIN TPEyTroJbHUK ¢ yriaoM 30
rpajycoB

39. | O6o0IIIeHNE ¥ KOHTPOJIb 110 TEME KoHntponbHas
"TpeyronbHUKH" pabora;
40. | Cnyyan B3aMMHOTO PACIIOIOKEHHS MIPSIMBIX
41. | IlapannenbHble IpsMbIE U UX CBOHCTBA
42. | [IBe mapauieibHbIC IPSIMbIC M CEKYILasL.
Haxkpecr nexariue, COOTBETCTBEHHBbIE,
OJTHOCTOPOHHUE YTJIbI
43. | Ilpyu3Haku napaienbHOCTH JIBYX HPSMBIX
44, | CymmMa yrioB TpeyrojbHHUKa
45. | Perienue npuKIIaqHBIX U IPAKTHYSCKUX
3a1a4
46. | CymMa yIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA
47. | TeopeMa 0 BHEIIHEM YTJI€ TPEYTrOJIbHUKA
48. | PemieHue NPaKTUYECKUX U MPUKIATHBIX
3aza4
49. | PemeHne NPaKTUICCKUX U MPUKITATHBIX
3a1a4
50. | O6o6IIEH e 1 KOHTPOJIb 110 TeMe KonTtponbHas
"[lapasnienbHble NpsiMbIE, CyMMa yTJIOB pabora;
TpeyrojpHuKa"
51. | T'eomerpuueckoe mecto Touek (I'MT).
Perienue npakTHUECKUX U MPUKIATHBIX
3a1a4
52. | BuccekTpuca yria u cepeIMHHbIN
nepneHuKysap kak 'MT
53. | Peienue MPUKIAIHBIX U IPAKTHYCCKUAX
3a1a4y
54. | OKpy>XKHOCTb U KPyT

55.

JJIeMeHThI OKPY>KHOCTH: paZuyc, XOpAa,
nuameTp. /luamMeTp Kak HauboJbIIAsA XOpAa

56. | CBoiictBa xopsl. [TocTpoeHue neHTpa
OKPYKHOCTH
57. | Teopema 00 OMHMCAaHHOMN OKPYKHOCTH

TPEYTOIbHUKA




58. | PemieHue MpakTHUECKUX U MIPUKIIAJTHBIX 1
3amaqy

59. | [lepeceuenue npsiMOii U OKPYKHOCTH, ABYX |1
OKpY’KHOCTEH, KacaHue puryp

60. | KacarenbHas kK OkpykHOCTH. CBOHCTBO 1
KacarenbHbIX. OKpY>KHOCTb, BIMCAHHAS B
yrom

61. | OkpyXHOCTb, BIIUCAHHASI B TPEYTOJIBHHUK, e¢ | 1
LECHTP

62. | 3amaum Ha moctpoenue. [Tocrpoenue yrima, |1 [TpakTuyeckas
paBHOro nanHoMy. [TocTpoenne pabora;
OWCCEKTPHCHI YTIIbI

63. | 3amauu Ha moctpoenue. [locTpoeHue 1 [TpakTHueckas
CEpEeIMHHOTO NEPIECHANKYIISPA K OTPE3KY. pabora;
[TocTpoeHue nepneHUKYISPHON IPIMON

64. | O600MIIEeH e 1 KOHTPOJIb 110 TeME 1 KonTponbHas
"OKpy>XHOCTb U KpyT. ['eomeTpuueckue pabora;
nocrpoeHus"

65. | [ToBTOopenue. TpeyroabHUKU 1

66. | [ToBropenue. [TapaienbHbie MPsSMBIC. 1
CyMmMa yriioB TpeyrojibHUKa

67. | IloBropenue. OKpy>KHOCTb U KpyT 1

68. | IToBropenune. O60OIIEHHE 1 KOHTPOJIb 0 |1 KontponsHas
Kypcy reoMeTpuu 7 Kiacca pabora;
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBS3ATEJBHBIE YYEGHBIE MATEPUAJIBI 111 YYEHUKA

7 KJIIACC

Artanacsn JI.C., byry3oB B.®., Kagomnes C.b. u npyrue ['eomerpust 7-9 kitacc AKIMOHEpHOE 0OIIECTBO
"UznarensctBo "[IpocBenienue";

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET 7 KJIACC

Y4H.pYy
MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYJIOBAHHUE

4epTEKHbIE HHCTPYMEHTHI

OBOPYJAOBAHME JIUIA ITPOBEAEHUSA ITIPAKTHYECKHUX PABOT

YEepTEKHBIE UHCTPYMEHTHI



