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MNOACHUTEJIBHAS 3AITMCKA

OBILIAS XAPAKTEPUCTUKA YYEBHOI'O KYPCA "IT'EOMETPUSA"

Pabouas mnporpamma mo ywyeOHOMY Kypcy "['eomerpusa" nmnst oOydaromuxcst 7-9 kigaccoB
pa3paboraHa Ha ocHoBe DenepasbHOrO TOCYAAPCTBEHHOTO 00pa30BATEIBHOTO CTAaHAAPTa OCHOBHOTO
oOmiero o0Opa3oBaHusi € Yy4ETOM UM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMN, NPEABABISEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPATUIMNA POCCUHUCKOTO0 00pa3oBaHUs, KOTOPHIE O00ECIeYMBaIOT
OBJIaZICHUE KIIFOYEBBIMH KOMIETECHIIUSAMH, COCTABISIONIMMHI OCHOBY JUISI HETIPEPHIBHOTO O0Opa30BaHUS H
CaMOPAa3BUTHA, a TAKXKE IEIOCTHOCTH OOLIEKYIbTYPHOTO, JTUYHOCTHOTO M TO3HABATEIILHOTO Pa3BUTHSA
oOyyaromuxcs. B mporpamme ydreHbl uiaew M ToJiokeHHs KoHIenuumu pasBHTHS MaTeMaTHYECKOTO
oOpasoBanus B Poccuiickoit @enepanuu. B snoxy mudpoBoit Tpanchopmanum Beex cdep 4enoBeuecKon
NESITEILHOCTH  HEBO3MOXKHO  CTaTh OOpa30BaHHBIM  COBPEMEHHBIM  4YEJIOBEKOM 0e3  0a3oBoif
MaTEeMaTHYeCKOM MOATOTOBKU. YK€ B HIKOJIE MAaTeMaTHUKa CIY)KUT OMOPHBIM HPEAMETOM ISl U3ydCHHS
CMEXHBIX JUCIMIUIMH, a T[IOCIEe IIKOJBI peaJbHOH HEOOXOIMMOCTHIO CTAHOBHUTCS HENPEPHIBHOE
o0Opa3zoBaHue, 4TO TpeOyeT MOJHOIIEHHON 0a30BOM 00I1e00pa30BaTEIHHON MOJTOTOBKH, B TOM YHCIE U
MaTeMaTHYECKOM.

D10 0O0yCIOBIIEHO TEM, YTO B HallM JHH pacTéT 4YHCIo mpodeccuid, CBSA3aHHBIX C
HETIOCPE/ICTBEHHBIM TIPUMEHEHHEM MaTeMaTHKH: W B cdepe DKOHOMHKH, W B OH3Hece, U B
TEXHOJIOTHYECKUX 00NaCTAX, M JaKe B TyMaHUTAPHBIX cepax. Takum 0Opa3oM, Kpyr MIKOJIEHUKOB, JIIS
KOTOPBIX MAaTEeMAaTHKa MOXKET CTaTh 3HAYNMBIM TPEIMETOM, PACIIAPSIETCS.

[IpakTdeckass TMOJIE3HOCTh MaTeMaTUKH OOYCIOBIIEHa TeM, YTO €€ TPEAMETOM SBIISIOTCS
(byHIaMEeHTaIbHBIE CTPYKTYPBI HAIIEr0 MUPA: TIPOCTPaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIICHUS
OT MPOCTEHIINX, YCBANBAEMBIX B HETIOCPEICTBEHHOM OTIBITE, IO JOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX IS
pa3BUTHS HAyYHBIX M TPUKIAMHBIX Hel. be3 KOHKpeTHBIX MaTeMaTHYeCKHX 3HaHWH 3aTpyIHEHO
MOHWMaHUE TPUHIMIIOB YCTPOWCTBA W WCIOJB30BAaHHUS COBPEMEHHOW TEXHUKH, BOCHPHUSATHE U
UHTEpIpeTalysl  pa3HOOOpPa3sHOW  COIMAIIbHOM, SKOHOMHYECKOHM, MOJUTUYECKON  HH(OpManuu,
Manod(hdeKkTuBHa MOBCEAHEBHAs NpPaKTHUecKas JAeATeNbHOCTh. KakIoMy 4eloBeKy B CBOEH >KU3HU
MIPUXOAUTCS BBIMOJIHSTH PACYETHI U COCTABIATH AITOPUTMBI, HAXOJUTh U MPUMEHATH (POPMYIIbI, BIIaIETh
MPaKTUYECKUMH MNpUEMAMU TEOMETPUYECKHMX HM3MEPEHH U TMOCTPOCHUM, YUTaTh HHGOpPMALHIO,
MIPE/ICTaBJICHHYI0 B BUJE TaOJMI], AUarpaMM U TpadHKOB, JKUTh B YCIOBUAX HEONPEIENEHHOCTU H
MMOHUMATh BEPOSTHOCTHBIM XapaKTep CIy4alHBIX COOBITHH.

OpHOBpeMEHHO ¢ paciiupeHueM cdep NMPUMEHEHHUsS MAaTeMAaTUKU B COBPEMEHHOM 0O0IecTBE BCE
0ojyiee Ba)KHBIM CTAaHOBHUTCS MaTE€MaTHYECKHH CTUJIb MBILIUICHUS, MPOSBIAIOMUNACS B ONPEICIEHHBIX
YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus: MaTeMaTHUKH B apceHall MPUEMOB M METOJOB MBIIILICH Hsl
YeJI0BEKa €CTeCTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIUS U JIEAYKLHsA, 0000IIeHe U KOHKPETU3alus,
aHaJlM3 M CHHTE3, KilaccuuKauus M cHcTeMaTu3auus, adcTtparupoBaHue H aHajorusi. OOBEKTbI
MaTeMaTHYeCKUX YMO3AKJIIOUEHUH, MpaBuiia UX KOHCTPYHMPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX
MIOCTPOCHUI, CIOCOOCTBYIOT BBIpaOOTKE YyMeHHusi (opMylnupoBaTh, OOOCHOBBIBATH U JOKa3bIBAaTh
CYXJICHHUS, TEM CaMbIM Pa3BHBAIOT JIOTMUECKOE MBIIIJICHHE. Beayias poib mpuHAIeKUT MaTeMaTUKe U
B (DOPMUPOBAHUU AITOPUTMHYECKONW KOMIIOHEHTHI MBIILICHUS U BOCIHUTAHUU YMEHHH JEHCTBOBATH IO
3aJlaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBHIE. B mpoliecce perieHus
3a/la4 — OCHOBOH yueOHOM JeATeIbHOCTH Ha YPOKaX MaTeMAaTUKH — Pa3BUBAIOTCS TAaK)Ke TBOpUYECKas U
MIPUKJIaIHASl CTOPOHBI MBIIILICHUSI.

OO0yueHnue MaTeMaTHKe AaE€T BOZMOXKHOCTh Pa3BUBaTh Y 00yUaIOUINXCS TOUHYIO, PAIIMOHATILHYIO U
MHPOPMATUBHYIO peuyb, YMEHHE OTOMpaTh HauOoJyiee TMOAXOJIINE S3BIKOBbIE, CHMBOJIMYECKUE,
rpaduuecKkue cpesicTBa JUIsl BBIPAXKEHUS CY)KJICHUH U HArJISITHOTO UX MPEACTaBICHHUS.

Heo0x0oauMbIM KOMIIOHEHTOM OOLIeH KyIbTypbl B COBPEMEHHOM TOJIKOBAaHMM SIBJISIETCS OOIee
3HaKOMCTBO C METOJaMHU TIO3HaHUs JIEHCTBUTEIBHOCTH, NPEACTaBIEHHE O MpeaMeTe U METoAax
MaTeMAaTUKU, UX OTJIMYUNA OT METOJOB JPYTUX €CTECTBEHHBIX M I'YMAHUTApHBIX HAyK, 00 0COOEHHOCTAX
IPUMEHEHHsI MaTeMaTHUKHU JUIs peIlieHUs] HAyYHBIX U IPUKIIAJAHBIX 3a]1a4. Takum 00pa3om, MaTeMaTu4eckoe
o0Opa3oBaHue BHOCHUT CBOM BKJIa/l B (JOPMHPOBAaHUE OOIIEH KyIbTyphl YeTIOBEKa.

N3yueHrne MaTeMaTUKU TaKXKe CIOCOOCTBYET 3CTETUUECKOMY BOCIIUTAHUIO YEJIOBEKA, TOHUMAaHHIO
KpacoThl U U3SIIECTBA MAaTEMaTHUECKUX PACCYKJIEHUH, BOCTIPUATHIO T€OMETPUUECKUX (HOPM, YCBOCHUIO
UJeu CUMMETPHH.

HEJN U3YYEHUS YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaTeMaTHKy yXe 3aTeM Y4WUTh HaJ0, YTO OHAa YM B MOPSAJOK MPUBOJIUT», — IHCAJ BEJIUKUN
pycckuii yaeHblii Muxaun BacunbeBnu JIomoHOCOB. 11 B 3TOM COCTOUT OJHA M3 ABYX Ienieil oOydeHus



TrE€OMETPUM KaK COCTABHOM YaCcTH MaTEMATHUKH B LIIKOJIE. DTOM L€ COOTBETCTBYET JOKA3aTeIbHAasl IMHUSA
npernoaaBanus reomerpun. Ciemys npeacTaBieHHON pabouell mporpaMMe, HaUMHAas ¢ CeJbMOT0 Kilacca Ha
YpPOKax reoMeTpuu 00y4JaroIuncst yIuTCs TPOBOAUTH JOKA3aTEIbHbIE PACCYKJICHUS, CTPOUTD JIOTHYECKUE
YMO3aKJIF0U€HUs, J0Ka3bIBATh UICTUHHBIE YTBEPKIACHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, IPOBOIUTH
pacCcyKJeHHusT OT «IPOTUBHOTO», OTIMYAaTh CBOWCTBA OT MPHU3HAKOB, (opMyiaupoBaTh OOpaTHBIE
YTBEP)KJCHUSA. YUCHHUK, OBJIA/IEBUINI UCKYCCTBOM pacCyKaaTh, OyJeT MPUMEHSATh €ro U B OKpYXKaromei
KU3HU.

Kaxk nucan reomerp u negaror Urops ®@enoposud Llapeiruy, «i1x0 1M1, TOHUMAaKOLUIMMH, YTO TAKOE
JI0Ka3aTeNIbCTBO, TPYAHO U JaXE HEBO3MOXKHO MaHUIYIMpPOBaTh». M B 3TOM COCTOMT Ba)XHOE
BOCIIUTATEJIbHOE 3HAYCHHE W3YYEHUs I'€OMETPUHM, MPUCYILEe UMEHHO OTEYECTBEHHONM MaTeMaTUYeCKOU
mikosie. Bmecte ¢ TeM aBTOpbl IpOrpamMMbl MPENOCTEPEraroT Y4YMTENs OT W3JIMIIHEro (opmanusma,
0COOEHHO B OTHOIIICHWH Havaj M OCHOBaHHH reomerpuu. Opaniy3ckuii marematuk JKan /Ipenonne mo
ATOMY MOBOJY BBICKa3alcs Tak: «YTo KacaeTcsl AEIMKATHON MpoOIeMbl BBEICHHS «aKCHOM», TO MHE
Ka)KeTCsl, YTO Ha IEPBbIX MOPaxX HYXKHO BOOOIE M30eratb MpoOU3HOCUTH camMo 3To ciioBo. C aApyroi xe
CTOpPOHBI, HE CIEAYEeT YNyCKaThb HU OJIHON BO3MOKHOCTH J1aBaTh MPHUMEPHI JIOTHYECKUX 3aKIIOUECHUH,
KOTOpBbIE Ky/1a B O0JIbLIIEH Mepe, YeM UEsl aKCUOM, SIBJISIFOTCSI ICTUHHBIMU U €IMHCTBEHHBIMU JIBUTATENISIMU
MaTeMaTHYE€CKOTO MBIIITICHUSD.

Bropoii nienbro n3yueHus: TeoMeTpUH SBIISETCS UCIIONIb30BaHKe €€ KaKk MHCTPYMEHTA MPU peLIeHUH
KaK MaTeMaTHYECKUX, TAK U MPAKTUUYECKHX 3a]1a4, BCTPEYAIOIINUXCS B pealbHOM KU3HU. OKOHUYMBIIHNH KypC
F€OMETPUH IIKOJBHUK JIOJKEH OBITh B COCTOSHUM OIpEAETUTh I€OMETpPHUYecKyro (urypy, ommucaTth
CJIOBAMU JAHHBIN YepTEXK WM PUCYHOK, HAMTH TUIOIIAIh 3€MEIbHOTO y4acTKa, pacCyuTaTh HEOOX0AUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalens win TpedyeMble pa3Mmepbl rapaxa i aBTOMOOWISL. OToMy
COOTBETCTBYET BTOpPasi, BRIYUCIUTEIbHAS JIMHUS B U3y4YEHUU F€OMETPUHU B MIKoJie. JlaHHas npakTuyeckas
JUHUS SBISETCS HE MeHee BaxHoM, ueM mnepsas. Emé IlmaTton mpenmuceiBai, 4ToOBI «TpakaaHe
[IpexpacHoro ropoaa HU B KOEM Cllyyae He OCTABIISUIM F€OMETPHIO, BEIb HEMAIIOBAXKHO JIaXKe M0O0YHOE €€
IIPUMEHEHHE — B BOCHHOM JI€JIE []a, BIIPOYEM, U BO BCEX HayKaxX — JJIS JIyYIIEro MX YCBOCHHUS: MBI BElb
3HaeM, Kakasg OeCKOHEUHas pa3sHHIla CYIIECTBYET MEXJIy 4YEJIOBEKOM IPHYACTHBIM K T'€OMETPUU H
HEeNpUYacTHBIM». [l 3TOr0 y4MTENI0 pEeKOMEHIYETCsl IO I0MpaTh 3a/1a4ui IPAKTUYECKOTO XapakTepa A
paccMaTpuBaEMBbIX TEM, YUUTh JETEH CTPOUTh MaTEMaTHYECKHUE MOJIENIH PEANIbHBIX JKU3HEHHBIX CUTYAallWUM,
IIPOBOJWUTH BBIYUCIICHUS W OLICHMBATH aJCKBATHOCTHh IIOJY4EHHOrOo pesynbTara. KpaillHe BaxHO
MOAYEPKUBATH CBSA3H F€OMETPUM C IPYTMMH NPEAMETAMH, MOTHMBUPOBATh HCIOJIB30BaTh OINPEACICHUS
reOMETPUYECKUX (UIyp U MOHATUH, IEMOHCTPUPOBATh IMPUMEHEHUE MOJYYEHHBIX yMEHUH B (usuke u
TeXHUKE. DTH CBA3M Haubouiee sipKo BUAHBI B TeMax «Bekropbl», « TpuroHoMmerpruyeckue COOTHOILICHUSD,
«Meton koopaunat» u «Teopema ITudaropar.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY MuiaHy B 7—9 kjaccax m3ydaercs ydeOHbIM Kypc «['eomeTpus», KOTOPBIi
BKJIIOYAET CJIEAYIOIME OCHOBHbBIE pasfieiibl cojepkanus: «l'eomerpuueckue (Gurypbl U UX CBONCTBa»,
«M3MepeHne reoMeTpUYECKUX BEIMUUHY, a TAKKE «JleKapTOBbI KOOPAMHATHI HA INIOCKOCTHY», «BEKTOpPHI»,
«JIBmxenus miockoctu» U «IIpeobpazoBanust mo100us».

VYueOHblIi m1aH npeaycMaTprUBaeT U3ydeHHe reoOMeTpur Ha 0a30BOM YpOBHE, UCXO/Is U3 HE MEHee
68 yueOHBIX YacoB B yueOHOM rojy, BCEro 3a Tpu rojaa oOy4deHus — He MeHee 204 Jacos.

COJEPKAHUE YYEBHOTI'O KYPCA "I'EOMETPUSA"

7 KJIACC

HavaneHele mnoHsaTus reomerpuu. Touka, mnpsmas, OTpe30K, Jyd. Yron. Bunael yrios.
Beprukanbasle 1 cMexHble yribl. buccektpuca yria. Jlomanas, MHoroyronbHuk. llapamiensHocTs u
MEPIEHIUKYJIIPHOCTD NPSMBIX.

Cummerpuunble (urypbl. OcHOBHBIE CBOWCTBa OceBOM cummerpuu. [Ipumepsl cUMMeETpUM B
OKPYKaIOILIEM MUDE.

OcCHOBHBIE TIOCTPOEHHS C IMOMOIIBIO IUPKYJId W JIMHEWKH. TpeyroiapHuK. BbicoTa, MenuaHa,
OucceKkTpuca, UX CBOICTBA.

PaBHOOe1peHHBI U PaBHOCTOPOHHUHN TPEYrobHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M MPU3HAKU PaBHOOEIPEHHOTO TPEyrojbHUKa. [IpH3HaKy paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa M NMPU3HAKM NapauieabHBIX NpsiMbIX. CyMMa YIJoB TpeyrojpbHuKa. BHelHue yrisl
TPEYTrOJIbHUKA.



[IpssmoyronpHblii  TpeyroiabHUK. CBONHCTBO  MEAMaHbl  IPSIMOYTOJIBHOTO  TPEYrOJIbHUKA,
MPOBEACHHON K IrunoreHys3e. IIpu3Haku paBeHCTBA NPSMOYIOJIBHBIX TPEYrOJBHHUKOB. IIpsAMOyroJybHbIN
TPEYTroJbHUK C yriom B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOU, TeEOpemMa
0 OoJbIIeM yrite U O0JIbIIeH CTOPOHE TPEYroJibHUKA. [IepneHuKyIsp 1 HaKIIOHHAS.

I'eomerpuueckoe MecTo ToueK. buccekTpuca yria u cepeIuHHBIN NEPIEHAUKYISIP K OTPE3KY Kak
r€OMETPUUECKHUE MECTa TOYEK.

OKpyXHOCTb U KpyT, XOpJia U JUaMeTp, UX CBOMcTBA. B3anmHoOe pacnosnoxeHne OKpyXKHOCTH U
npsimoii. KacarenpHas u cekymas K OKpykHOCTH. OKpyKHOCTb, BIMCaHHas B yrojl. Bmucannas u
ONMCAaHHAsl OKPY>KHOCTHU TPEYroJIbHUKA.

8 KVIACC

UYerplpéxyronbauku. IlapamnmenorpamMm, ero mpu3HakKu W CBOMCTBA. YacTHele Ciy4yau
napajyuiesIorpaMmoB (MPSMOYTOJIbHUK, pOMO, KBaJpaT), UX IPU3HAKU U cBoiicTBa. Tpamneuus, paBHOOOKas
Tpaneuus, e€ cBoiicTBa u npusHaku. [IpsmoyronpHas Tpanenus.

Meron ynBoenuss Menuanbl. lleHTpanbHas cummerpus. Teopema @Daneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Tomobue TpeyroapHukoB, Kodpduuent mnomobus. [lpuzHaku mnoOmOOUS TPEYroOJHHUKOB.
[Ipumenenue nogo6Ust P peLIEHUH MPAKTHUECKUX 3a1a4.

CpoiictBa miomiaaei reoMmerpuueckux ¢uryp. @Dopmynbl Uid OO  TPEYroJIbHUKA,
napajuiesorpamMmma, pom6a u tpanernuu. OTHOIIEHHE TIIOMAeH 0I00HBIX QUTyp.

Brruncnenue mioiaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTo Oymare.

Teopema IIudaropa. Ilpumenenue reopems! [ludaropa npu pemieHnn npakTHUECKUX 3aa4.

CuHyc, KOCHHYC, TaHI'€HC OCTpPOro yrja MpsSIMOYroJbHOTO TpeyrojbHUKa. (OCHOBHOE
TPUTOHOMETPUIECKOE TOKIAECTBO. TpuroHomerpuieckue Gpyakmuu yrios B 30°, 45° u 60°.

Brnucannsie U 1IEeHTpabHBIE YIJIbI, YTOJI MEXIY KacaTeJIbHON M XOPJ0H. YTJIbl MEXIY XOpJaMH U
CEKyIIUMMU. BricaHHbIe M ONTMCaHHBIE YETBIPEXYTOJIBHUKH. B3anMHOE pacrosiokKeHne ByX OKPYKHOCTEH.
Kacanue okpyxHocTeit. O01ume kacaTelbHbIC K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreic yriioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
DopmyJibl IPUBEACHUS.

Pemenue tpeyronsHuKoB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Penenne npakTuueckux 3agad
C MCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

IIpeobOpazoBanue nopo6us. Ilogobre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 pou3BeICHUHN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEICHUH OTPE3KOB CEKYILUX, TEOPEMA
0 KBaJpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOAysb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHBOIOJIO0KHO HAlpaBJICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONl€paluM HaJ BeKTopamH. PasiioxeHune
BEKTOpa II0 [BYM HEKOJUIMHeapHbIM BekTopaMm. Koopaunatel BekTopa. CKalspHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE I HAX0XKIECHUS JUIMH U YIJIOB.

JlexkapTOBbl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHUS NPSIMOW M OKPYXHOCTH B KOOpAMHATAaX,
[IEPECEYECHUE OKPYKHOCTEN U NPAMBIX. METOl KOOPIMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYrOJIBHUKM. JlMHA OKpYKHOCTH. I'pamycHas W paguaHHas Mepa yIua,
BBIYMCIIEHUE JUTMH IyT OKpykHOcTel. [Inomans kpyra, cekropa, CErMeHTa.

JIBIDKEHUST TUIOCKOCTH M BHYTPEHHHE CUMMETpUHM (uUryp (oieMeHTapHble NpeACTaBICHUs).
[TapamtensHbii nepeHoc. IloBopor.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

OcBoenue yuebHoro kypca «l'eomeTpus» IODKHO oOecneunmBaTh JOCTH)KEHHE Ha YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHUS CIEAYIOIIUX JHUYHOCTHBIX, METANpPEIMETHBIX M IPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YNIBTAaThl OCBOEHUS IPOTPaMMBbl y4eOHOTO Kypca «I eoMeTpHs» XapaKTepH3yloTCs:

IIarpunoTnyeckoe BOCIMTAHUE:

IIPOSIBJIECHUEM MHTEpeca K MPOIIJIOMY M HACTOSALIEMY POCCUHCKONM MaTEMaTUKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTH)KEHHSM POCCHUHCKHX MaT€MaTHUKOB M POCCHUHCKON MaTeMaTH4ECKOW ILKOJbI, K
MCTOJIb30BAHUIO 3TUX JOCTHXKEHUH B PYruX HayKax U MPUKIaIHBIX chepax.



I'paxnaHckoe U IyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpaXJaHWHA W peaju3aliid ero Ipas,
MPEJICTABJICHHEM O MAaTeMaTHYEeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHIA,
MPOLIEAYP TPAKIAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYKIEHUIO dTHYECKHUX
npo0ieM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHUEM JOCTHKCHHA HAYKH, OCO3HAHHWEM Ba)XHOCTHU
MOPAILHO-3TUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO.

TpynoBoe BociuTaHueE:

YCTAaHOBKOW HAa AaKTHMBHOE YYacTHE B PEIICHUW MPAKTUYCCKUX 33a7ad MaTeMaTHYeCKOU
HaIPaBJIICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYECKOr0 0O0pa30BaHHS HAa MPOTSHKCHUH BCEH JKU3HH
JUTSL YCTICTITHOM MPO(eCCHOHANTBHON IEATEIPHOCTH M PA3BUTHEM HEOOXOMMBIX YMCHHIA,

OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM HHIUBUYaTbHOU TPACKTOPHH 00pa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIA.

JcTeTH4YecKoe BOCIIUTAHUE!

CIIOCOOHOCTBIO K 3MOITMOHATLHOMY M 3CTETHYCCKOMY BOCIPHATHIO MaTeMaTHYECKHX OOBEKTOB,
3aja4, pelieHui, pacCyK/IeHui; YMEHHIO BUJIETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT O MO3HAHMS:

OpHEHTAIMEH B JICATSIILHOCTH Ha COBPEMEHHYIO CHCTEMY HayJYHBIX MPEJCTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHI YEJIOBEKA, MIPUPOJIBI M OOIIECTBA, TOHUMAaHUEM MAaTEMaTHIeCKONH HAYKH Kak
cdepbl YeTI0BEUYeCKOH JeITeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JUISl Pa3BUTHSI INBUITU3AIIHH;

OBJIAJICHUEM SI3BIKOM MaTEMaTHKU U MAaTEMaTHIECKOU KYJIbTYpO# Kak CPEJICTBOM IO3HAHUS MUPA,

OBJIQJICHUEM IPOCTECUIITIMH HABBIKAMHU UCCIICIOBATEIIHLCKOH JIeATESIHHOCTH.

®duznyeckoe BocnuTanue, GopMHUpPOBaHWE KYJIbTYPbl 3A0POBbS W ASMOIMOHAIBLHOIO
0/1aronosy4us:

TOTOBHOCTBIO TMPUMEHSATh MaTeMAaTHYCCKUE 3HAHHS B HMHTEPECaX CBOETO 3JIOPOBbS, BEICHUS
310pOBOT0 00pa3a KU3HHU (310pOBOE MUTaHKe, cCOaTaHCUPOBAHHBIN PEXKUM 3aHATUHN U OTABIXA, PEryJsipHas
(u3uvecKas akTHBHOCTH);

c(hOopMUPOBAHHOCTHIO HaBBIKA pedIeKCUM, TPU3HAHUEM CBOETrO MpaBa Ha OMIMOKY W TaKOTO Ke
IpaBa JPyroro yejaoBeKa.

JKO0JIOTHYECKOe BOCIIUTAHUE:

OpUEHTallel Ha MPUMEHEHHE MaTeMaTW4YeCKHMX 3HaHUil Juid peleHus 3ajad B o0nactu
COXPAaHHOCTH OKPY’KaIoIel Cpe/ibl, TUIaHUPOBAHUSI IIOCTYIKOB M OLIEHKH MX BO3MOYKHBIX TOCIEACTBHM 17151
OKpPY’KaIoIllel Cpe/ibl;

OCO3HAaHHEM TJI00aJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMyTeH UX pelIeHHUS.

JInyHOCTHBIE pPe3yIbTaThl, 00ecreYrBaoIIHe AIANTAIUI0 00y4al0LIerocsi K H3MeHS I0IMMCS
YCJOBHSIM COLUAIbHON U IPUPOIHOM Cpebl:

. TOTOBHOCTBIO K JCWCTBUSIM B YCIOBUSAX HEONPENENEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO IEATEIbHOCTb, B TOM YHCIIE YMEHHUE YUUTHCA Y JPYTUX JIOACH,
prOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OIbITa JPYTUX;

. HEO0OX0IMMOCThIO B (POPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4Hciie GOpPMYyIUPOBATH HJIEH,
MOHSATHS, TUIIOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM YHUCIIE paHEEe HE U3BECTHBIX, OCO3HABAThH AEHUIIUTHI
cOOCTBEHHBIX 3HAaHUI 1 KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

. CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCHIPUHUMATEH CTPECCOBYIO CUTYAIUIO
KaK BbBI30B, TpeOYIOMMI KOHTpPMEp, KOPPEKTUPOBATh NPUHUMAEMble pEIIeHUs U JeHCTBUS,
(bopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble  pe3ylbTaThl OCBOEHHUS MporpaMmbl  ydeOHoro Kypca «Il'eomerpus»
XapaKTepU3YIOTCS OBJIAJICHUEM VHUBEPCATbHHIMU NOZHABAM EJIbHBIMU OeliCMBUAMU,
VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OelCMEUIMU u
VHUBEPCATbHLIMU PEYNAMUBHBIMU OCUCMBUIMU.

1) Vuusepcanvuvie noznasamenvuule oeticmsus  obecneuusarom  opmuposanue  OA306bIX
KOCHUMUBHBIX NPOYECCcO8 00yUaroumuxcs (0ceoenue Memooos NO3HAKUL OKPYHCAIOWe20 MUpa,; npumMeHeHue
JI02UYeCKUX, UCCIe008amenbCKux onepayutl, ymeHul pabomams ¢ uHgopmayuet).

ba3zoBble ornyeckue 1eMcTBUA:

. BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTeMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHOIICHWH MEXAy TMOHATUAMU; (OPMYIUPOBAThH OMpENENeHUs TMOHITUN; YCTaHABIMBATH



CYIIECTBEHHBIN TMpH3HAK KJIAacCU(PUKALMU, OCHOBAHMS s OOOOLICHHS U CpPaBHEHUS, KPUTECPHH
IIPOBOJMMOIO aHAJIN3a;

. BOCIPUHUMATh, (HOpMYyIHpOBaTh M MPEeoOpa30BHIBATh CYXICHHS: YTBEPIUTEIbHBIC H
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIKE; YCIOBHBIE;
. BBISIBJIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NPOTUBOpeuusi B (pakrax,

JAHHBIX, HAONIOJCHUAX M YTBEP)KICHUAX; MpeAiaraTh KPUTEPHU ISl BBISBICHHS 3aKOHOMEPHOCTEH M
IIPOTUBOPEUNI;

. JIeNIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3AKJIFOYEHU M, YMO3AKIIOYEHUH 110 aHAJIOTHH;
. pa3duparb J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEP)KIEHHH (TPSMBbIE M OT MPOTHUBHOTO),

MIpOBOANTL CaAMOCTOATCIIBHO HCCIIOKHBIC JOKa3aTCJIbCTBA MATEMATHYCCKHUX (1)aKTOB, BBICTpanBaThb
apryMEHTalHIO, IPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

. BBIOMpATH CIIOCO0 pemeHust yaeOHoM 3aauu (CpaBHUBATh HECKOJIKO BAPUAHTOB PEILICHHUS,
BbIOMpaTh HanOoJIee MOIXOAIMINNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBartebcKue 1eHCTBUS:

. HCII0JIb30BAaTh BOMPOCH! KaK MCCIIEIOBATEIbCKUN UHCTPYMEHT MO3HAHUS; (POPMYIUPOBATh
BOTIPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUNE, TPOOIEMY, CAMOCTOATENILHO YCTAHABIIMBATh HCKOMOE H JJAHHOE,
(bopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

. MPOBOJIUTH TI0 CAMOCTOSTENBHO COCTABICHHOMY IUIaHY HECJIOXKHBII JKCIIEPHMEHT,
HeOOoJIBIIOe MCCIIeIOBaHNE TI0 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYeCKOTO 0OBEKTa, 3aBHCUMOCTEH
00BEKTOB MEX]Ty COOOI;

. CaMOCTOSTEIIEHO (POPMYTHUPOBATH 00OOIIEHHUS W BBIBOJIBI MO pE3yIbTaTaM MPOBEIEHHOTO
HaOJIO/IEHUs, WCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh TIOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB U
00001IeHNI];

L] IMPOTHO3UPOBATh BO3MOXXHOC pa3BUTHUC MPOLECCA, a TAKXKEC BBIABUTAaTh MPCAIIOJIOXKEHUA O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

. BBISIBIISATh HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIUH, JaHHBIX, HEOOXOIUMBIX IS
pelICHUS 3a/1a4H;

. BBIOMpATh, AHATU3UPOBATh, CHUCTEMATH3MPOBATh W HWHTEPIPETHPOBATh HHOOPMAIIHIO
Pa3IUMYHBIX BUJIOB B (POPM MPEICTABICHHUS;

. BBIOMpATh (GOpMY MpeACTaBICHUS HHPOPMAIMK M HWUTFOCTPUPOBATH peEIlacMbIe 3a/1adyM
CXeMaMH, JuarpaMMaMH, HHOM IrpadUKON U X KOMOWHAITUSIMU;

. OIICHUBATh HAJEKHOCTh HH(POPMAIMK 10 KPUTECPHSAM, NPEUIONKCHHBIM YUUTEICM HIIH
c(hOPMYIUPOBAHHBIM CAMOCTOSITEIILHO.

2) VHusepcanvrnblie KOMMYHUKAMUBHbBLE OeliCELUs. obecnevusarom chopmuposannocme
COYUANBHBIX HABLIKOE 00YUAIOUWUXCAL.

Oo0menmne:

. BOCIIPUHMMATh U (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSMH W LEISIMU

OOIEHHS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHMS B YCTHBIX U TUCHMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh TIOy4YCHHBIN Pe3yibTarT;

. B X0/i¢ OOCYKIEHUS 3a/aBaTh BOINPOCHI IO CYIIECTBY OOCYXKIaeMOI TeMbl, MPOOIEMBI,
pelraeMoii 3a/1a4u, BHICKa3bIBaTh UJICH, HAIlEJICHHbBIC HA MIOMCK PELICHUS; COMIOCTABIISATh CBOU CY)KICHUS C
CYXXJICHUSIMH JIPYTUX YYACTHUKOB IMAJIOra, 0OHAPYKUBATh pa3iIMyUe U CXOJICTBO MO3UIMIL; B KOPPEKTHOM
bopme GpopMyaHpOBaTH Pa3HOIIACHS], CBOU BO3PAKEHUS;

. NPEJCTABIATh PE3yNbTaThl PELICHHs 3aJa4yM, SKCIIEPUMEHTa, HCCIEeIO0BaHMS, MPOEKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIJICHMS € Y4YETOM 3a7ad IMpe3eHTallud M OCOOEHHOCTEH
ayJMTOPHUU.

CoTpyannuecTBo:

. MOHMMATh W HCIOJB30BATh MPEUMYILIECTBA KOMaHIHOW M MHIUBUAYAJIHHOU pabOTHI MpH
peleHn: yueOHbIX MaTeMaTHUECKUX 3a/1a4;

. NPUHUMATh 1€Jb COBMECTHOM NEATENbHOCTH, IUIAHWPOBAaTh OPraHU3aIMI0 COBMECTHOM
paloThI, pacpeesTh BUJIbI paboT, JOrOBapUBATHCS, 00CYKIaTh MPOLIECC U pe3yabTaT paboThl; 0000111aTh
MHEHHsI HECKOJIBKUX JIFO/IEH;

. y4acTBOBATh B TPYNMOBBIX (GopMax paboThl (00CykAeHUs, 0OOMEH MHEHHSIMH, MO3TOBbIE
LITYPMBI U J1p.);



. BBITIOJIHATE CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBHS C APYTUMH UICHAMH
KOMaH/Ibl;

. OILICHUBATh KA4E€CTBO CBOET0 BKJIA/1a B OOLIMIA MPOIYKT O KPUTEPUSIM, CHOPMYITMPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUS.

3) Vhusepcanvnvie pecynamugnsie delicmeus — obecneuusaiom — @GopmMuposanue  CMbLCIOBbIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanms:

CaMOCTOSITEJIBHO COCTABJIATH IIJIaH, aJITOPUTM PELICHUS 3a/1a4M (WM €r0 4acTh), BBIOMPATh ciocod
pelieHus ¢ y4€TOM HMEIOLUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBaTh H
KOPPEKTHPOBATh BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpPMALIUH.

CaMOKOHTPOJIb:

. BJIAJIETh CHOcO0AMHM CaMOTPOBEPKH, CAMOKOHTPOJIS TpoIlecca M pe3yinbTaTa pPelIeHHUs
MaTeMaTUIECKOM 3a1a9H;

. MpPEeIBUJIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHUKHYTh IpPHM PELICHUM 3aJaud, BHOCHUTD
KOPPEKTHUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HANJEHHBIX OIIMOOK, BBISABIEHHBIX
TPYIHOCTEN;

. OIICHMBAaTh COOTBETCTBHUE pPE3yibTaTa NESATENIbHOCTH IOCTAaBICHHON LENH U YCIOBUSM,

OOBSICHATh TPUYMHBI JOCTHIKCHHS WM HEJIOCTHIKCHHS IIeNM, HAaXOTUTh OIIMOKY, IaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIbTATHI

OcBoenne yueOHOTO Kypca «l'eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OJDKHO
o0ecrieunBaTh JOCTIDKEHHE CIECTYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 KJIACC

. Pacnio3HaBaTe W3ydeHHBIE TEOMETPHUYECKHE (UTYpBI, OIPENENsATh WX B3aHMMHOE
pacroyiokeHue, MW300pakaTh TeOMETPHUYECKHe (DUTYPBHI; BBIMOJNHATH YEPTEKH IO YCIOBHIO 3a/IaYH.
W3mepsaTh MuHEHHbIE U YTTIOBbIE BeIUMYMHBI. Perare 3ajaun Ha BRIYMCIEHUE JJIUH OTPE3KOB U BEJIMYUH
YTJIOB.

. Jlenate rpyOyI0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B pEalbHON KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTe pa3Mepbl 3TUX 0OBEKTOB IO MOPSIKY BEJIUYUHBL.

. Crpoutb 4epTeXH K FTeOMETPUUECKUM 3a/1a4aM.

. [Tonb3oBaThcsi MpU3HAKAMHM PAaBEHCTBA TPEYTrOJIbHUKOB, HCIOIb30BaTh MPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB P PEIICHUH 3a]1a4.

. [IpoBOIUTH JIOTHYECKHE PACCYKACHUS C UCIIOJIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.

. [Tonb3oBaThcsi MpU3HAKAMU PABEHCTBA IMPSMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOHCTBOM

MeJMaHbl, MPOBEAEHHON K THIOTEHY3€ MPSMOYrOJIBHOTO TPEYrOJbHHKA, B PEHICHUH TF€OMETPHUYECKHUX
3azad.

. Onpenenars napauieTbHOCTh HPSIMBIX C MOMOIIBIO YIJIOB, KOTOpBIE OOpasyeT ¢ HUMH
cekymas. OnpenensiTe NapaieIbHOCTh NPSIMBIX C MOMOUIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJIHOM
MpsAIMOM JI0 TOUEK APYrod mpsiMoil.

. Pemats 3agaun Ha kieT4yaroit Oymare.

. [IpoBOIUTH BBIUMCICHHUS M HAXOIUTh YHCIOBbIE U OYKBEHHbIC 3HAUEHUS YIJIOB B
reOMETPHUYECKUX 3a/1a4aXx C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB
yrI0B, 00pa30BaHHBIX MPH MEPECEUCHUH JBYX MapajIebHBIX MPSIMbBIX CeKyllel. Pemars npakruueckue
3a/1auyu Ha HAXOXKJEHUE YIJIOB.

. Brnagets moHsTHEM reOMETPHUECKOTO MECTa TOUeK. YMEeTh ONPEesITh OUCCEKTPUCY yria
Y CEpEAMHHBINA MEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

. @opMyIHpPOBATH OMPEICICHUS] OKPYKHOCTH U Kpyra, XOpJbl U TMaMeTpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMH. Y METh MPUMEHSTh 3T CBOKMCTBA IPU PEIICHHUH 3a]au.

. Bragete moHATHEM ONMMCAaHHOM OKOJIO TPEYrOJIbHHKA OKPYXHOCTH, YMETh HaXOJIUTh €€
ueHtp. [lonp3oBaThes (pakTaMud O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJbHHUKA MEPECeKarTCsl B OAHOU
TOYKE, U O TOM, YTO CEPEIMHHBbIE MEPHEHANKYSAPbI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCs B OJTHOM
TOYKE.

. Bnagers moHATHEM —KacaTeIbHOM K OKPY’KXHOCTH, TIIOJIb30BATbLCA TeopeMoﬁ (O)
NEPpNCHAUKYIAPHOCTU KacaTelIbHOM U paauyca, 1mpo BEJIEHHOTI'O K TOYKE KacaHus.
. ITonp30oBaThCs HpOCTCﬁI.HHMH TCOMCTPUUCCKUMU HECPABCHCTBA MU, IIOHHUMATb HUX

MIPAKTUYECKUN CMBICIL.



. HpOBO[[I/ITB OCHOBHBIC TCOMECTPHUUYCCKUEC TOCTPOCHHA C MIOMOIIBIO HUPKYJIIA U JIMHEHKH.

8 KVIACC

. PacriozHaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJBHUKOB, HUX 3JIEMEHTHI, MOJb30BaThCS HX
CBOMCTBaMH IIpU PELIEHUH T€OMETPUUECKUX 3a/1a4.

. [IpumeHsTH CBOIICTBA TOUKH [IEpECEUEHUS MEIaH TPEYroJIbHUKA (LIEHTpa Macc) B PEILIEHUU
3azad.

. Bnaners noHsTHEM CpeqHEN JIMHUU TPEYroJbHUKA M Tpaleluy, IPUMEHATh UX CBOMCTBA
IIPU pEeLIEHUH T€OMETPUUECKUX 3a/1ad.

. [Tons3oBartbcs Teopemoit asieca M TEOPEMOU O IPONOPLIMOHAIBHBIX OTPE3KAX, IPUMEHSTh
UX JUISl pelIeHUs] IPAKTUYECKUX 3a/au.

. [IpuMeHsTh IPU3HAKY [10100USI TPEYT'OJIbHUKOB B PELIEHUH M'€OMETPUUECKHX 3aj1au.

. [Tonb3oBarbest Teopemoii [udaropa amns pernieHns reoMeTpuIecKuX U MPakKTUUECKUX 3a/1a4.

. Crpouth MaTeMaTUUYECKYI0 MOJIENb B IMPAKTUYECKUX 3a/]ayax, CaMOCTOSTEIbHO JejaTh
4epTEX U Ha XOJAUTh COOTBETCTBYIOIINE JJIUHBI.

. Bnagerp moHSTHAMM CHHYyca, KOCHMHYCa M TaHT€HCAa OCTPOTO YIyla MPSMOYrOJIbHOTO
TPEYroJbHUKA.

. [Tonb30BaThbCst 3TUMH MOHATUS MU JUIsl pELICHUSI TPAKTUYECKUX 3a/1au.

. Beruucnsate  (pa3snmuuHBIME - CIOCOOAMH) — TUIOMIA[L  TPEYroJbHUKA W TUIOHIAAH
MHOTOYTOJIHBIX QUTYp (IOJIB3YSCh, I HEOOX0AUMO, KaJIbKYISITOPOM).

. [IpuMeHsTh MOTydYeHHbIE YMEHHS B IPAKTHUECKUX 3ajadax.

. Bnagerp NOHATHSAMHM BIHMCAHHOTO M LIEHTPAJBbHOTO YIJa, HCIOJIb30BaTh TEOPEMBI O

BIIMCAHHBIX YIjaxX, yrjlax MexIy XopJaamMH (CeKylMMH) U yIjie MeXAy KacaTelbHOW M XOpAOoH INpu
pEeLIeHNN TEOMETPUYECKUX 3aad.

. Bragete MOHATHEM ONMMCAHHOIO YETBIPEXYrOJIBHMKA, IPUMEHATH CBOMCTBA OINHMCAHHOIO
YEeTBIPEXYTOJIBHUKA ITPU PEIIEHNH 3a/1a4.
. [IpuMeHATh NOJYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOACIU IS

3aad peajbHOW XH3HH M TPOBOJHMTH COOTBETCTBYIOIIWE BBIUMCICHHS C TPUMEHEHHEM IOJ00us U
TPUTOHOMETPHUH (TIOJIB3YSCh, Te HEOOXO0UMO, KATBKYISITOPOM).

9 KJIACC

. 3HaTh TPUTOHOMETPUYECCKHE PYHKITHH OCTPHIX YTIIOB, HAXOJUTh C UX IIOMOIIIBIO PA3IIMYHBIC
AIIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSMOYTOJIBHBIX TPEYroJbHUKOBY»). Haxomuts (c
MOMOIIIBIO KAJIbKYJISITOPA) JAJTMHBI M YTIIbI I HETAOJINYHBIX 3HAYCHUH.

. [Tonp3oBaThes GOpMyIaMu MPUBEICHNS M OCHOBHBIM TPUTOHOMETPUYECKHM TOXKJIECTBOM
JUIS1 HAXOKJCHUSI COOTHOIICHUH MEXK/Ly TPUTOHOMETPHUUECKUMHU BETMYNHAMHU.

. Hcnonp30BaTh TEOpEMBbl CHHYCOB W KOCHHYCOB JUISl HAaXOXKACHUS PA3JIMYHBIX JIEMEHTOB
TpeyrojbHUKA («PELICHNE TPEYrOJIbHUKOBY), IPUMEHSITh UX IPH PEIICHUU I€OMETPUYECKUX 3a/1a4.

. Brnanets moHsTHAME IIpeoOpa3oBaHUs MOJ00HS, COOTBETCTBEHHBIX 3JIEMEHTOB I10I00HBIX
dburyp.

. [Tonp30BaThCs CBOMCTBAMU MOJNOOHS TPOU3BOJBHBIX (UTYP, YMETh BBIYUCIATH JUTUHBI U
HaXOJUTh YTJIbI Y MOA00HBIX Guryp. [IpuMeHsaTh cBOWCTBAa NOAO0US B MPAKTUYECKHUX 3a1adax.

. YMeTh NpUBOAUTH MPUMEPBI HOJOOHBIX (PUTYp B OKPYXKAIOIEM MHpE.

. [Tonp3oBaThCs TEOpEeMaMM O MPOM3BEACHUU OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB
CEKYILMX, O KBa/IpaTe KacaTeIbHOI.

. [Tonp30BaThcs BEKTOpaMH, MHOHUMAaTh HUX T'€OMETPUUECKUH M (U3HYECKHI CMBICIH,
MPUMEHSATh UX B PELICHUH T€OMETPHUECKUX M (PU3HUECKUX 3a]a4.

. [TpuMeHsATH cKalsipHOE MPOU3BEACHNE BEKTOPOB JJIsl HAXOXKAECHUS JJIMH U YTJIOB.

. [Tonp30BaTbcsl METOAOM KOOpPAMHAT Ha IJIOCKOCTH, TPUMEHATh €ro B PELICHUH
reOMETPUYECKUX U MPAKTUUYECKUX 3aau.

. Brnanets MOHATHSMM MPAaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY)KHOCTH, JJIUHBI JYyTH
OKPYXXHOCTH M paJIMaHHOM MephI YIia, yMETh BBIUMCIATH IJIOIIAIh KPyra U €ro 4acTew.

. [IpuMeHsTH MOJTydeHHbIE YMEHHUS B IPAKTUYECKUX 3a7adax.

. HaxomuTh ocu (MM LIEHTPBI) CUMMETpUM (PUTYp, TMPUMEHSATh JBWKEHUS IUIOCKOCTH B
MPOCTEHIINX CITydasX.

. [IpuMeHsATH MONTyYeHHbIE 3HAHUS HA NMPAKTUKE — CTPOUTH MAaTEMaTHUYECKUE MOIETH JUIs

3ajay peajbHOM KHU3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIUMCIEHHS C MPUMEHEHUEM Moa00us u
TPUTOHOMETPUYECKUX (PYHKIUI (MOJB3YACh, TJIe HEOOXOAUMO, KAJIbKYISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue pa3ienoB u | KosimuecTBo yacos DJIeKTPOHHBIE
n/n TeM IPOrpaMmabl (uudpossbie)
BCEro | KOHTPOJIbHBIC | MPAKTHUCCKHE | oGhasopaTensHbie
padoThI padoThI pecypenl

Pasnen 1. Ipocreiimme reomerpuyeckue GUrypnl 1 ux cBoiictea. i3MepeHne reoMmeTpuecKux

BeJUYHH.

1.1 [pocreiiiue 3 https://resh.edu.ru/
reOMETPUYECKUE 00BEKTHI https://uchi.ru/
TOYKH MPSMBIC, JIY49H U YIIIbI, https://skysmart.ru/
MHOTOYTOJIbHHK, JIOMaHasI.

1.2. CMeKHBIC U BEpTHKaIbHBIE | 3 https://resh.edu.ru/
YIJIBL. https://uchi.ru/

https://skysmart.ru/

1.3. PaboTa ¢ mpocreitimumu 2 https://resh.edu.ru/
qepTeKaMHu. https://uchi.ru/

https://skysmart.ru/

1.4. W3mepenne TMHEHHBIX U 3 https://resh.edu.ru/
YIJIOBBIX BEJIMYHH, https://uchi.ru/
BBIUHCIIEHUE OTPE3KOB U https://skysmart.ru/
YTJIOB.

1.5. [TepumeTp u mIomIaIbL 3 1 https://resh.edu.ru/
(buryp, CoCTaBICHHBIX U3 https://uchi.ru/
MPSIMOYTOJIbHUKOB. https://skysmart.ru/

Hroro no pazgeny: 14

Pa3znea 2. TpeyrosbHuKku

2.1. [TousiTHE O PaBHBIX 1 https://resh.edu.ru/
TPEYroJIbHUKaX U https://uchi.ru/
[IEPBUYHBIEC PEICTABICHUS O https://skysmart.ru/
PaBHBIX (KOHTPYIHTHBIX)
¢durypax.

2.2. Tpu npusHaka paBeHCTBA 4 https://resh.edu.ru/
TPEYTrOJIbHUKOB. https://uchi.ru/

https://skysmart.ru/

2.3. [Tpu3Haky paBeHCTBA 2 https://resh.edu.ru/
IPSIMOYTOJIBHBIX https://uchi.ru/
TPEYrOJIbHUKOB. https://skysmart.ru/

2.4. CBOMCTBO MEIUAHBI 1 https://resh.edu.ru/
IPSIMOYTOJIBHOTO https://uchi.ru/
TPEyroJIbHUKA. https://skysmart.ru/

2.5. PaBHOOGenpeHHbBIE U 2 https://resh.edu.ru/
PaBHOCTOPOHHHE https://uchi.ru/
TPEYroJIbHUKH. https://skysmart.ru/




2.6. [Tpu3Haky u cBOMCTBA 3 1 https://resh.edu.ru/
pPaBHOOCAPEHHOTO https://uchi.ru/
TPEYyroJIbHUKA. https://skysmart.ru/

2.7. [MpoTuB GosbieH CTOPOHBI | 2 https://resh.edu.ru/

TPEYroJIbHUKA JICKUT
OOJBIINN YTOJL.

https://uchi.ru/
https://skysmart.ru/

2.8. [Mpocreiime HepaBencTBa B | 1 https://resh.edu.ru/
TEOMETpPHUH. https://uchi.ru/

https://skysmart.ru/

2.9. HepasenctBo Tpeyrospauka. | 0.5 https://resh.edu.ru/
https://uchi.ru/

https://skysmart.ru/

2.10. | HepaBeHCTBO JJOMaHO. 0.5 https://resh.edu.ru/
https://uchi.ru/

https://skysmart.ru/

2.11. | IIpsiMOyrosbHbBII 3 https://resh.edu.ru/

TPEYroJbHUK € yriioMm B 30°.

https://uchi.ru/
https://skysmart.ru/

2.12. | IlepBblec MOHATHS O 2 1 https://resh.edu.ru/
JI0Ka3aTeIbCTBaxX B https://uchi.ru/
rCOMETPUH https://skysmart.ru/

Hroro no pazaeny: 22

Pasznea 3. IlapanasiesbHble NpsiMble, CyMMa YIJIOB TPEYTroJbHUKA

3.1. [MapannenbHble MpsSIMbIE, UX | 2 https://resh.edu.ru/
CBOMCTBA. https://uchi.ru/

https://skysmart.ru/

3.2. [Tateiii moctymar Epkmmma. | 1 https://resh.edu.ru/
https://uchi.ru/

https://skysmart.ru/

3.3. Haxkpecr nexarrue, 3 https://resh.edu.ru/

COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIbI
(oOpazoBaHHBIE TIPH
MepeceueHUH MapauIeIbHBIX
MPSIMBIX CEKYIIEH).

https://uchi.ru/
https://skysmart.ru/

3.4. [Ipu3Hak napaniebHOCTH 3
MPSIMBIX Y€PE3 PABEHCTBO

pPacCTOSHUN OT TOYEK OJHOU
MPSAMOM 10 BTOPOM NPSAMOM.

https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

3.5. CyMMa yriioB TpeyrojibHUKa | 2
Y MHOTOYTOJIbHHKA.

https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

3.6. Baemnue yriel 3 1
TPEyroJibHUKa

https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/




Hroro no pazneny: 14

Pa3znen 4. OxkpyxkHOCTb M Kpyr. ['eoMmeTpuyecKkue nocTpoeHus

4.1. OKpyXHOCTb, XOP/IbI U 1 https://resh.edu.ru/
JIMaMETpPbl, UX CBOWCTBA. https://uchi.ru/

https://skysmart.ru/

4.2. KacarenbHas K OKpYKHOCTH. | 2 https://resh.edu.ru/

https://uchi.ru/
https://skysmart.ru/

4.3. OKpy»XHOCTb, BIIUCAHHAS 2 https://resh.edu.ru/
B YTOJL https://uchi.ru/

https://skysmart.ru/

4.4, [Mousitue o 'MT, 1 https://resh.edu.ru/
NPUMEHEHHE B 3a/1a4ax. https://uchi.ru/

https://skysmart.ru/

4.5. buccekrpuca u cepeHHBINA | 2 1 https://resh.edu.ru/
NEPHCHIUKYIISP KaK https://uchi.ru/
reOMETPUIECKUE MeCTa https://skysmart.ru/
TOYEK.

4.6. OKpYXHOCTb, OITUCAHHAS 2 https://resh.edu.ru/
OKOJIO TPEyroJbHUKA. https://uchi.ru/

https://skysmart.ru/

4.7. Brincannas B TpeyrojipHUK | 2 https://resh.edu.ru/
OKPY>KHOCTb. https://uchi.ru/

https://skysmart.ru/

4.8. [Ipocreiime 3agaun Ha 2 1 https://resh.edu.ru/
[IOCTPOCHHE. https://uchi.ru/

https://skysmart.ru/

Hroro no pazaeny: 14

Pa3znen 5. IloBTopenue n 00001meHne 3HAHUIA.

5.1. IToBTOpenue u 0600IeHHE | 4 https://resh.edu.ru/
OCHOBHBIX https://uchi.ru/
MOHATHIH M METOJI0OB Kypca https://skysmart.ru/
7 xnacca.

HWtoro mo pasneny: 4

OBUIEE KOJIMYECTBO YACOB 68 6 0

IT1O ITPOI'PAMME

8 KUIIACC

Ne | HaumenoBanue pasgenos u teM | KosmnuecTBo yacos DJIEKTPOHHBIE

n/n | IporpaMMmal (uudgpossbie)

BCer | KOHTPOJIBLHBI | NPAKTHYCCKH | oGha30paTebHbI
0 e padorbl e padoTbl e pecypchbl

Pa3nes 1. YeTbIpéxyrobHUKH




1.1. | [lapayuienorpamm, €ro HpU3HAKH | 2 https://resh.edu.ru/
U CBOWCTBA. https://uchi.ru/
https://skysmart.ru/

1.2. | YactHbie ciydau | 4 https://resh.edu.ru/

napauiesIorpaMMoB https://uchi.ru/
(IPSIMOYTOJILHUIK, pomo, https://skysmart.ru/
KBajpar), ux IIPU3HAKU

U CBOWCTBA.

1.3. | Tpaneuwus. 1 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

1.4. | PaBHOOOKasi W MPSIMOYTOJIbHAS | 2 https://resh.edu.ru/

Tpamnenuu. https://uchi.ru/
https://skysmart.ru/

1.5. | VaBoeHnue MeIuaHbl. 1 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

1.6. | LlenTpasnbHas cuMMeTpuUs 2 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

Hroro mo pazgeny 12

Pa3nen 2. Teopema ®@asieca u TeopeMa 0 MPONMOPIHMOHAIBHBIX 0TPE3KaX, NOJI00HbIE TPEYIr0JIbHUKH

2.1. | Teopema daneca u Teopema o |2 https://resh.edu.ru/
MIPOIOPIMOHAILHBIX OTPE3Kax. https://uchi.ru/

https://skysmart.ru/

2.2. | Cpenusis nuHus  TpeyrosbHuka. | 0.5 https://resh.edu.ru/
https://uchi.ru/

https://skysmart.ru/

2.3. | Tpaneuusi, e€ cpenusis junus. | 0.5 https://resh.edu.ru/
https://uchi.ru/

https://skysmart.ru/

2.4. | [lponopumoHanbHbIe  OTPE3KH, | 2 https://resh.edu.ru/
[IOCTPOEHHE 4eTBEPTOrO https://uchi.ru/

IPOIOPIMOHAIEHOIO OTPE3KA. https://skysmart.ru/

2.5. | CBoiictBa meHtpa Macc B|1 https://resh.edu.ru/
TpeyroJjbHUKE. https://uchi.ru/

https://skysmart.ru/

2.6. | [TonoGHeIe TPEYTrOJbHUKH. | 2 https://resh.edu.ru/
https://uchi.ru/

https://skysmart.ru/

2.7. | Tpn IpU3HaKa noao6us | 5 https://resh.edu.ru/
TPEYroJIbHUKOB. https://uchi.ru/

https://skysmart.ru/




2.8. | [IpakTudeckoe mpuMEeHEHHE 2 1 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

Hroro no pazgeny: 15

Pazpen 3. Ilmomans. Haxo:xaenme
IInomanu noxodHbIX GuUryp

mJjiomaaeit TPEYIroJIbHUKOB 1 MHOI'OYTI'OJbHBIX (l)l/ll"yp.

3.1.

[lonstue 06 oOwmedt Teopuu |1

IIomaju.

https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

3.2.

DopMyiIbl JUIs
TPEYrOJIbHUKA, TapaJUIETIOT PAMM
a

Iomaau | 2

https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

3.3. | OTHoIIeHNE wromazaei | 1 https://resh.edu.ru/
TPEyroJbHUKOB c o0Imum https://uchi.ru/
OCHOBaHHUEM WIN oOrei https://skysmart.ru/
BBICOTOM.

3.4. | Beruucnenue wromazei | 1 https://resh.edu.ru/

CIIOXHBIX QUTYp uepe3 pazdbueHue
Ha YacTH U IOCTPOCHHE.

https://uchi.ru/
https://skysmart.ru/

3.5.

[Tnomaau ¢uryp Ha KIeT4aTOM | 2

Oymare.

https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

3.6. | ITmomaau mogo0HBIX QUTYD. 1 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

3.7. | Beruucnenue wIomaaei. | 2 https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

3.8. | Bagaumn c MPAKTUYECKHUM | 2 https://resh.edu.ru/

COJICPKAHHUEM. https://uchi.ru/
https://skysmart.ru/

3.9. | Pemenue 3amay ¢ IOMOMIBIO | 2 1 https://resh.edu.ru/

METO/1a BCIIOMOTATEIBLHOU https://uchi.ru/
IUTOIA M https://skysmart.ru/

Hroro no pasneny:

14

Pazgen 4. Teopema Indaropa u Haua.

JIa TPUTOHOMETPHUH

4.1.

Teopema
JI0Ka3aTENIbCTBO U IIPUMEHEHHE.

[Tudaropa, e€ |3

https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/

4.2,

Obpartnas teopema Iludaropa.

https://resh.edu.ru/
https://uchi.ru/
https://skysmart.ru/




4.3. | Onpenencuue 2 https://resh.edu.ru/
TPUTOHOMETPUYECKUX  (PYHKIIHIA https://uchi.ru/
0CTpOTO yria, https://skysmart.ru/
TPUTOHOMETPUYCCKHE
COOTHOIIICHUS B TPSIMO YrOJILHOM
TPEYTrOJbHHUKE.

4.4. | OcHOBHOE TpHUrOHOMETpHUUecKoe | 1 https://resh.edu.ru/
TOXKIECTBO. https://uchi.ru/

https://skysmart.ru/

4.5. | COOTHOWLICHUS MEX/Ty CTOPOHAaMHU | 3 https://resh.edu.ru/
B HPSIMOYTOJIBHBIX https://uchi.ru/
TpeyrojbHUKaX ¢ yriaaMu B 45° u https://skysmart.ru/
45°; 30° u 60°

Wroro mo pazueny: 10

Paznen 5. Yrianl B OKPY/KHOCTH. Bnucannble M onMCaAHHbIE YETbIPEXYIOJIbHUKH. KacaTeabHble K
OKPY/KHOCTH. Kacanue OKPY/KHOCTH.

5.1. | BuucanHele ¥  IEHTpPaJIbHBIC | 2 https://resh.edu.ru/
YIJIBI, https://uchi.ru/
yrojl MEXKIy KacaTelbHOW | https://skysmart.ru/
XOPJIOH.

52. | Vraer  Mmexay  xopaamu |1l https://resh.edu.ru/
CEKYIIMMH. https://uchi.ru/

https://skysmart.ru/

5.3. | Boucanuble W oOmmMCaHHBIC | 3 https://resh.edu.ru/
YETHIPEXYTOJbHUKH, UX MIPU3HAKU https://uchi.ru/

1 CBOMCTBA. https://skysmart.ru/

5.4. | I[lpumeHeHHe STHX CBOMWCTB IpH | 3 https://resh.edu.ru/
pEIIECHHH TCOMETPHUYECKUX 3a/ay. https://uchi.ru/

https://skysmart.ru/

5.5. | Bzaumnoe pacroiokeHue | 2 https://resh.edu.ru/
JIBYX OKPYXHOCTEH. https://uchi.ru/

https://skysmart.ru/

5.6. | Kacanue okpyxHOCTEIA. 2 https://resh.edu.ru/

https://uchi.ru/
https://skysmart.ru/

Hroro no pasneny: 13

Pasnean 6. IloBTopenne, 00001meHne 3HAHUIA.

6.1. | [loBTOpEeHHe OCHOBHBIX TOHSTHII | 4 https://resh.edu.ru/
¥ METOJIOB KypcOB 7 U 8 KIIacCoB, https://uchi.ru/
00001IeHNE 3HAHU. https://skysmart.ru/

HUroro 1o pasneny: 4

OBUIEE KOJIMYECTBO YACOB IIO | 68

[TPOTPAMME

9 KJIACC




n/n

HaumeHnoBanue pa3jesioB U TeM
NPOrpaMMblI

KoandecTBO 9acoB

BCE
ro

KOHTPOJIb
Hble
padoThI

npaKTuyec
KHe
padoThI

DJIEeKTPOHHBI
e (uudposbie)
o0pa3oBarteib
HbIe pecypchl

Paznen 1. TpHFOHOMeTpHH. TeOpeMbI KOCHHYCOB U CHHYCOB. Peinenue TPEYroJbHUKOB.

1.1.

OmnpeneneHne TPUTOHOMETPUIECKUX
¢bynkuuit yrimos ot 0° go 180°.

2

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

1.2.

Kocunyc u cunyc npsmMoro u Tynoro yria.

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

1.3.

Teopema xocurycoB. (O600mERHAsN) TeOpeMa
CHUHYCOB (C parycoM OTIMCAHHOM
OKPY>KHOCTH).

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

1.4.

HaxoxaeHue JJIMH CTOPOH U BEJIMYKH YIJIOB
TPEYroJbHUKOB.

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

1.5.

dopmyrna MmIomaay TPEyrojibHUKA Yepe3 JIBe
CTOPOHBI M YTOJI MEXAY HUMHU.

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

1.6.

dopmyrna MIoImaau YeTHIPEXYTOJIbHIKA Yepe3
€ro AMaroHaiu ¥ yroji MeXIy HUMH.

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

1.7.

[IpakTHyeckoe MpUMEHEHNE TOKa3aHHBIX
TeOpeM

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

Hroro no pazaeny

16

Pa3nea 2. IlpeoOpa3oBanue nogodusi. Merpuieckue coo

THOIICHUSA B OKPYKHOCTH

2.1.

[TonsiTue o mpeoOpa3oBaHUM MOIO0USI.

2

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/




2.2. | COOTBETCTBEHHBIC AJIEMEHTHI 110 TI00HBIX 3 https://resh.edu

buryp. ru/
https://uchi.ru/
https://skysmar
t.ru/

2.3. | Teopema 0 Ipou3BeJICHUH OTPE3KOB XOP/I, 2 https://resh.edu

TEeopeMa O MPOU3BEICHUH OTPE3KOB CEKYIIUX, ru/

TeopeMa O KBajipare KacaTejabHOM. https://uchi.ru/
https://skysmar
t.ru/

2.4. | [IpuMeHeHKE B PEIICHUN T€OMETPHUECKUX 3 https://resh.edu

3amad ru/
https://uchi.ru/
https://skysmar
t.ru/

Wroro mo pazueny 10

Paspnen 3. BekTopbl

3.1. | OnpeneneHne BEKTOPOB, CIOKEHUE U 3 https://resh.edu

Pa3HOCTH BEKTOPOB, YMHOKEHHE BEKTOPA Ha ru/

YHCIIO. https://uchi.ru/
https://skysmar
t.ru/

3.2. | ®usnveckuii ¥ TEOMETPUIECKUN CMBICIT 1 https://resh.edu

BEKTOPOB. ru/
https://uchi.ru/
https://skysmar
t.ru/

3.3. | PaznmoskeHue BeKTOpa 10 IByM 1 https://resh.edu

HEKOJUTHHEAPHBIM BEKTOPaM. ru/
https://uchi.ru/
https://skysmar
t.ru/

3.4. | KoopauHaTsl BEKTOpA. 2 https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

3.5. | CxansipHO€ IPOM3BEICHUE BEKTOPOB, €TI0 2 https://resh.edu

MPUMEHEHHE ISl HAXOKACHUS JTHH U YTJIOB. ru/
https://uchi.ru/
https://skysmar
t.ru/

3.6. | Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB. 1 https://resh.edu
ru/
https://uchi.ru/
https://skysmar

t.ru/




3.7. | IllpumeHeHrnEe BEKTOPOB ISl pElICHUs 3a1ad | 2 https://resh.edu

KHHEMATUKH U MEXaHUKH ru/
https://uchi.ru/
https://skysmar
t.ru/

Hroro no pazgeny: 12

Pa3nes 4. JlekapToBbI KOOPAMHATHI HA IJIOCKOCTH

4.1. | JlekapTOBBI KOOPAWHATHI TOUYEK HA 1 https://resh.edu
TUIOCKOCTH. ru/

https://uchi.ru/
https://skysmar
t.ru/

4.2. | YpaBHEHUE PSIMOH. 1 https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

4.3. | YrioBo# K03QPHUIIUECHT, TAHTSHC yTiia 2 https://resh.edu
HaKJIOHA, TTapaJUIeIIbHBIC U ru/
MEePICHIUKYIISPHBIC TIPSIMBIC. https://uchi.ru/

https://skysmar
t.ru/

4.4. | YpaBHEHHE OKPYKHOCTH. 1 https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

4.5. | Haxox1eHre KOOpAMHAT TOYEK IepeceueHus | 2 https://resh.edu

OKPY)KHOCTH H IIPSIMOH. ru/
https://uchi.ru/
https://skysmar
t.ru/

4.6. | MeTo1 KOOPAMHAT IIPU PEIICHUH 1 https://resh.edu
reOMETPUYECKUX 3a/1a4Y. ru/

https://uchi.ru/
https://skysmar
t.ru/

4.7. | Ucnonb30BaHKE METO/1a KOOPAUHAT B 1 https://resh.edu
MPaKTHYECKHUX 3a7adax ru/

https://uchi.ru/
https://skysmar
t.ru/

Hroro no pasneny: 9

Paspnean S. IlpaBuiibHbIe MHOTOYIOJIbHUKH. JIJIHHA OKPYKHOCTH U INIOIIAAbL KPyra. Beruuciaenune

mJaomaaen

5.1. | [IpaBusbHBIE MHOTOYTOJIbHUKH, BBIYUCIeHHE | 1 https://resh.edu
WX DJIEMEHTOB. ru/




https://uchi.ru/
https://skysmar
t.ru/

5.2.

Hucno p v AJIMHA OKPYKHOCTH.

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

5.3.

JInvHa 1yru OKpyKHOCTH.

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

5.4.

Pannannasg mepa yrina.

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

5.5.

[lmomaae kpyra u €ro 3J€MEHTOB
(cexTopa M CeTMEHTA).

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

5.6.

Brruncnenue momaneit puryp
BKJIIOYAIOLIUX AJIEMEHTHI Kpyra.

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

Uroro no pazneny:

Pazgen 6. /IBU:KeHHA MJIOCKOCTH

6.1.

Ilonatue o JBUXKCHHUU ITIJIOCKOCTH.

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

6.2.

[TapannensHBIN TIEPEHOC, TOBOPOT
U CUMMETpHSL.

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

6.3.

Ocu u LHEHTPLEI CUMMCTPUH.

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

6.4.

HpOCTCﬁH.IPIC MNPUMCHCHUA B PCIICHNUU 3a1a4.

https://resh.edu
ru/
https://uchi.ru/




https://skysmar
t.ru/

Hroro no pazneny:

6

Pazpnen 7. IloBTopenne, 00001meHue, cucTeMaTu3auus 3HAHU I

7.1.

[ToBTOpEHME OCHOBHBIX NOHSATUIA U METOJOB
KypcoB 7—9 KitaccoB, 0000IICHHE U
cUCTEMAaTHU3alUs 3HAHUN.

0.25

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

7.2.

[Ipocreiinme reomerpuueckre GUrypsl U UX
CBOMCTBA.

0.25

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

7.3.

I/I3M€p€HI/I€ reOMCTPHUYCCKNX BCIIMYNH.

0.25

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

7.4,

TpeyroybHUKH.

1.75

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

7.5.

[TapannensHble U NEPIEHIUKYISIPHBIE
MpsIMBbIE.

0.5

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

7.6.

OKpyXHOCTb U KPYT.

0.5

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

7.7.

FGOMeTpH‘{eCKI/IC IMOCTPOCHUA.

0.25

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

7.8.

VYrubl B OKpyKHOCTU. Bricanusie u
OIIMCAHHBIE OKPYKHOCTH MHOT'OYT OJIbHUKOB.

0.5

https://resh.edu
ru/
https://uchi.ru/
https://skysmar
t.ru/

7.9.

[IpsiMast ¥ OKPY>KHOCTb.

0.25

https://resh.edu
ru/
https://uchi.ru/




https://skysmar
t.ru/

7.1 | YerbipéxyronbHuky. Briicanubeie u 0.5 https://resh.edu

0. | ommcaHHBIC YETHIPEXYTOIbHUKH. ru/
https://uchi.ru/
https://skysmar
t.ru/

7.1 | Teopema ITudaropa u Hayana 0.5 https://resh.edu

1. | puronomerpuu. Pemienue oommx ru/

TPEYroJbHUKOB. https://uchi.ru/

https://skysmar
t.ru/

7.1 | IlpaBuiIbHBIC MHOTOYTOJIbHHUKH. 0.25 https://resh.edu

2. ru/
https://uchi.ru/
https://skysmar
t.ru/

7.1 | IlpeoOpa3oBaHusi IUIOCKOCTH. 0.25 https://resh.edu

3. ru/
https://uchi.ru/
https://skysmar
t.ru/

7.1 | OIemwxkenus. [Tomooue. CumMmMeTpus. 0.25 https://resh.edu

4. ru/
https://uchi.ru/
https://skysmar
t.ru/

7.1 | IInomans. Beruncienue rwomaniei. 0.25 https://resh.edu

5. [Tnomaau mogoOHBIX GuUTyp. .ru/
https://uchi.ru/
https://skysmar
t.ru/

7.1 | dekapTOBBI KOOPAUHATHI HA TIOCKOCTH. 0.25 https://resh.edu

6. ru/
https://uchi.ru/
https://skysmar
t.ru/

7.1 | BeKTOphI Ha IIOCKOCTH 0.25 https://resh.edu

7. ru/
https://uchi.ru/
https://skysmar
t.ru/

HTtoro mo paznemny: 7

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




